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Vision of the Institute 

To produce globally competent and socially responsible technocrats and entrepreneurs who 

can develop innovative solutions to meet the challenges of 21st century. 

Mission of the Institute 

1. To provide value-based education through multi grade teaching methodologies and   

      modern education facilities. 

2. To sustain an active partnership program with industry and other academic institutes 

       with an aim to promote knowledge and resource sharing. 

3. To conduct value-added training programme to enhance employability. 

4. To provide conducive environment for development of ethical and socially responsible    

                                                                                                                             technocrats, managers and entrepreneurs. 

Vision of the Department 

To produce socially responsible technocrats, researchers, and entrepreneurs in the field of 

computer science and engineering. 

Mission of the Department 
M1.To provide quality education in the field of computer science and engineering with an  

    emphasis on research and innovations. 

M2. To inculcate professional behavior, strong ethical values, and leadership skills. 

M3. To provide a platform for promoting entrepreneurship and multidisciplinary activities. 

Program Educational Objectives 

PEO1: Graduates shall thrive in the field of computer science and engineering by utilizing their 

gained knowledge and abilities to build practical and viable engineering solutions. 

PEO2: Graduates shall be adaptable to new technologies and advances in order to achieve 

professional excellence. 

PEO3: Graduates shall be able to effectively manage resources and pursue their careers with 

integrity, ethics, and social responsibility. 
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A Comprehensive System for Detecting Profound Tiredness for Automobile 

Drivers using a CNN  

Chavi Anand1, Kartik Kumar2, Prashant Vats3 

 

1, 2, 3 Dr. A. D. G. Institute of Technology & Management, GGSIP University, New Delhi, India. 
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Abstract. The Sleeping is a found naturally condition of body and mind that is characterized by changed 
awareness, somewhat suppressed perceptual activity, decreased muscular activity and suppression of almost all 

muscle fibers, and decreased relationship with the environment. Whenever it comes to dangerous sleepiness, the 
car driver and those around him's safety is solely dependent on their judgments. The said review shows a 
drowsiness detection & identification and continuing to drive behavior concealer methodology based on a 
communicative associate agent capable of distinguishing and attempting to avoid motorist drowsiness behind 
the rear axle, using a webcam to obtain actual pictures of the driver's face, and a representative displayed on the 
lcd, observes the driver's picture in order to heat of drowsiness and avoid a potential mishap. A revised yolov5 
(YOLOv4)-based neural net is developed in this study to identify motorist sleepiness.  

             Keywords: Convolutional Neural Network (CNN), Driver Drowsiness Detection, Human Machine Interface, 
OpenCV, YOLO. 

1 Introduction 

The capability of Major Highways to handle transport (both passengers and freight) must maintain up with the 

economic expansion. With around 62.16 lakh kilometers of highway, India does have the second - fastest - growing 

transit system. Regional Highways, Interstate Express ways, State Roads, Major District Roads, Many District 

Roads, and Rural Roadways are all included. In 2018, 1,51,417 people have been killed and 469,418 have been 

injured in road accidents in India, as per government stats. Nevertheless, this is likely an underestimation of 
fatalities because not all accidents are brought to court. As per the Public Security Advisory board (NSC), driver 

drowsiness causes approximately 1200,000 crash risk, 72,000 concussions, and 900 deaths each year [1]. As 

according AAA, having trouble sleeping drivers directly relates to an approximate 9.5 percent of all accidents. 

Motorists' heads start to wobble as they grow sleepy, as well as the car may slip away from of the center of the 

lane. All stated previously vehicular and eyesight countermeasures become visible only when the driver begins to 

slumber, which really is frequently too early to avoid a crash [2]. This study is organized into 4 segments: 

following this introductory, section 2 is linked publications, third section is methodology, section 4 is 

experimentation and achieved findings, and fifth section is the conclusions and a prediction of future horizons.  

2 Related Work 

Numerous studies have considered the very next physiological data to identify tiredness: electromyogram (EMG), 

electrocardiogram (ECG) electro-oculogram (EoG), electroencephalogram (EEG). A few really scientists use the 

Recorded EEG signal to detect driver fatigue through nystagmus. This same membrane potential between the 

ocular surface and the photoreceptors creates an electromagnetic current that takes into account the direction of the 

eye sockets; this electrostatic force is the evaluated EoG indication [3]. The possible methods are much more 

concerned with the identification of tiredness than with its evolvement or management. The main objective of an 

Interpersonal Interaction scheme is to maximize the efficiency of human-automated operative collaboration.  

To accomplish the above, the scheme must be easily interpreted by the motorist, boost his/her knowledge of the 

problem, and (greatest importantly) be believed [4]. The HMI discussed in this chapter is intended to capitalize on 
the Advisor Assistant's window of opportunity, i.e., to quickly portray its conceptual framework in order to: 1. 

Offer effective information and explanation whenever the scheme makes a decision. 2. Promote teamwork once 

sentient and done by robot’s representatives start sharing actions and decisions. 3. Avoid providing irrelevant 

details when delegating actions and decisions to the car pilot in order to prevent perceptual and project 

environment overabundance [5].  
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The HMI is installed in a filled bidirectional instrument panel. It incorporates all essential driving instruction (e.g., 

present velocity, gearing, automated mode, etc.) and also evidence concerning the driver's state (e.g., if he/she is 

preoccupied) and the actions necessary to achieve optimum driving performance (i.e., the suggested behavior). The 

HMI was created using concepts connected to the negotiated settlement interaction method. This implies that the 

HMI's primary objective is to "understand instead of alarm," collaborating the with driver to achieve a pleasurable, 
pleasant, and safe journey [6]. The HMI will notify the motorist on what the driver anticipates of him and offer 

additional especially true to the factors that led to the invitation for interplay, based on decisions made by the 

supervisor representative.  

Diagrammatical interpretations are supplied through with a 3d interactive portrayal at the center of the HMI, in 

which the road climate and surrounding road actors are recreated (e.g., regarding map data plus vehicular detectors) 

and showcased through with an expressionistic portrayal. Communications delivered via acoustic input and 

message [7]. 

3 Proposed Work 

The graphic below, for instance, depicts a scenario in which the driving and mechanization are exchanging 

control of the vehicle, and the automobile alerts the user that they are nearing an automobile which will be tracked 

(Fig.1). 

 

 
Figure 1 shows a drawing of an HMI for regulate sharing between such a car driver as well as a computer 

process. 

The diagram below illustrates a scenario in which the mechanization is involved and, as a result of a 

combination of sensorimotor limitations (i.e., dearth of clarity) and the application of a careful behaviors, it truly 

notifies the motorist that "vehicle going to follow" (CF) would then occur, unless motorist purposefully overrides 

the system that performs a conventional mechanical overtake. In just this case, this same 3D depiction is more 

concerned with identifying the rationale for the behaviors (i.e., the accessibility restriction) than with the real action 

demanded of the motorist, which is consigned to a tiny text in the top hand corner of the window. Because it is 

directed at cultivating behaviors instead of expressly pressuring a response, this design needs to rely on implied 

conversations (Fig.2) [8]. 
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Figure 2 depicts an HMI notifying the motorist of the system-selected action (CF man oeuvre in this case). 

Eventually, the statistic below depicts the specific instance where the driver initiates an emergency warning man 

oeuvre; in this case, the explanation is given prior to the car's real stop, allowing the driver to regain control prior 

to the car's stop. The collaboration is supplied here to demonstrate the forthcoming decision/behavior of the 

automated processes, namely, to stop in the exit lane (Fig.3) [9]. 

 
 

Figure 3 is a design of a HMI that notifies the operator of the rationale for an urgent maneuver's activation. 

4 Experimental Setup & Results 

The model has been implemented using Notepad++ (anaconda 3). As illustrated in Fig.4, the model can recognize 

photos of driving vehicles, people, and other things such as pens, ties, cups, and so on. 
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Fig.4 The model identifying the objects from the video. 

The dataset for the pictures is ultra-lytics, as well as the data types of MS-COCO courses are in detectron dict 
order. 91 thing classes n I COCO-Stuff has (1-91), 91 stuff classes (92-182) and 1 category "unmarked" to be 
consistent with COCO (0). It is worth noting that 11 of COCO's item courses lack categorization comments (desk, 
blender, eye glasses, door, hat, mirror, plate, hair brush, shoe, window, street sign). 

 

Fig. 5 The model identifying the several objects in the frame. 

The output from running results XYXY is as follows: 

● X min 

● Y min 

● X max 

● Y max 

● Confidence 

● class 

To use an OpenCV circuit, we can connect the picture first from web camera and use the model approach to 
connect the web camera, capable of making detection systems in live time, as seen in Fig.6. 

 

Fig.6 The model identifying the objects from the open webcam. 

5 Conclusion. 

This paper provides a comparatively study On papers related to driver drowsiness detection and alert system in 

order to provide a solution to the problem of detecting the state of drowsiness and arithmetic based method is used 
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the system used is moment in order to detect fatigue eye movement is detected using the camera this is done to 

recognize the symptoms of fatigue in order to avoid accident it is based on the concept of eye tracking in order to 

obtain final result 150 images of different people have been used if the state of it has been identified and alarm 

system is turned on computer vision with embedded systems are used a software algorithm is developed it was 

partly tested and found to be effective there is much scope for further improvements the proposed system detects 
frozen as if the eyes have been closed for a period of 4 or more frames the detection system differentiate the normal 

eye blink from drowsiness the developed system is a noninvasive system can be further developed by adding 

various types of sensors system is based on computer vision in order to detect a certain facial features for 

identifying the system uses the concept of video Processing and the live  webcam with the help of open CV. It also 

maintains certain disadvantages of the proposed system and methods to overcome those disadvantages. 
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SOCIAL MEDIA PLATFORM FOR COLLEGE STUDENTS  

Sundaram Singh Pundir1, Shlok Kaushi2, Shivam Mishra3, Prashant Vats 4 

1 Department of CSE, DR Akhilesh Das Gupta Institute of Technology & Management, GGSIP University, New Delhi, India. 

 

Abstract.  Social media apps provide analysts with a wide range of data to study behavioral aspects of our 

everyday lives and to answer societal questions. Although social media data analysis is booming, only a handful 

of prominent social media apps, such as Twitter, Foursquare, Facebook, or LinkedIn are typically used for this 

purpose. This paper reviews 110 social media apps and assesses their potential usability in geospatial research 

through providing metrics on selected characteristics. About half of the apps (57 out of 110) offer an API for 

data access, where rate limits, fee models, and type of spatial data available for download vary strongly between 

the different apps. To determine the current role of social media platforms that offer an API in academic 

research, a search for scientific papers on Google Scholar, (ACM) Digital Library, and the Science Core 

Collection of the Web of Science is conducted. This search revealed that Google Scholar returns the highest 

number of documents (Mean = 183,512) compared to ACM (Mean = 1895) and WoS (Mean = 1495), and that 

data and usage patterns from prominent social media apps are more frequently analyzed in research studies than 

those of less known apps. Results show that among these 57 platforms, for 26 apps at least some papers evolve 

around geospatial discipline, such as Geography, Remote Sensing, Transportation, or Urban Planning. This 

analysis, therefore, connects apps with commonly used research themes, and together with tabulated API 

characteristics can help researchers to identify potentially suitable social media apps for their research. 

Keywords: API; data access; fee models; Google Scholar; Web of Science; ACM Digital Library. 

1 Introduction 

Numerous social media apps have evolved in the recent years and significantly enhanced information sharing and 

networking capabilities among their users. Undeniably, these apps have permeated many aspects of modern life in 

our society. Largely aided by the proliferation of smartphones and their use today, social media apps are 

increasingly location-based, providing analysts with access to a wide range of shared spatial data, such as check-

ins, geo- tagged images, video clips or text messages, or reviews of businesses and other localities. Based on these 

data, research studies provide valuable insights into spatio-temporal aspects of marketing, event detection, political 

campaigning, disaster management, migration, transport, natural resource management, human mobility, urban 

planning, tourism, epidemics, and communication. 

Although hundreds of social media apps have been developed, only a handful of them are commonly used in 

research, including Twitter, Facebook, Flickr, Foursquare, YouTube, LinkedIn, or Yelp. The presence of user 

selection bias, based on age, gender, socio-economic status, etc., is a well-known phenomenon in social media use. 

For example, Twitter shows a bias towards male users and an under-sampling of Hispanic and African American 

users in certain regions of the India. User characteristics also vary between the different social media apps. For 

example, a survey conducted in found that Snapchat and Instagram are used primarily by young people, while 

YouTube and Facebook are more widely used by older generations. The same study showed that LinkedIn is more 

biased towards higher-income users (>$75,000 per year) than other apps such as WhatsApp or Snapchat. 

Popularity also varies per region. WeChat, for example, is popular in China whereas Vkontakte is widely used in 

Russia . In general, the country where an app has been developed draws also a strong user base for that app. 

Examples include Dronestagram (France) or Mapillary (Sweden) . Different apps vary in the topical focus and 

therefore attract different users. For instance, Doximity is popular with medical professionals whereas 

Dronestagram attracts drone pilots who like to share airborne imagery. Due to these many facets of user selection 

bias, analysis results drawn from a single app may be biased as well. In consequence, having access to data from a 

wider range of social media platforms that reach different user groups in different geographic regions might, 

therefore, help to reduce user selection bias and its effect on analysis results, if combined in joint data analysis. 
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2 Literature Review 

Social media is a group of highly interactive platforms that use mobile and Web 2.0-based technologies to facilitate 

the creation and exchange of user-generated content. Social media apps can be classified by purpose and function, 

which include social networking, microblogging, blogging, photo sharing, or crowdsourcing. One of the first social 

media apps whose features are mirrored by today’s popular social networks, such as Facebook, was Six Degrees, 

which was launched in 1997 and shut down in 2001. The wide reach of social media benefits businesses, 

emergency and disaster management, and the tracking of epidemics and diseases. Social scientists pioneered the 

use of social media data for ethnographic studies that give better insights about people’s behaviors and opinions 

Currently, over 9000 tweets are sent out per second and over 1000 photos are uploaded on Instagram per second. 

This abundance of generated data is critical for real-time monitoring especially in emergency management and 

crisis mapping. Research pertaining to social media has been largely facilitated by data access through APIs. The 

availability of APIs in platforms such as Wikipedia, Twitter, Facebook, or Foursquare led to an increase in data 

services, software tools for analysis as well as social media analytics platforms. API documentation provide 

detailed information about the API functionality and a description of data retrieval. APIs allow third parties, such 

as games or productivity apps, to leverage friendship connections through regulated, programmatic access to 

recorded connections between registered users. Access to public data that is published on the web may require 

login credentials in order to be able to enforce download limits and to oversee access to data. For this purpose, 

social media sites have instituted authentications using keys and tokens. For example, Flickr allows up to 3600 

queries per hour and Twitter has varying rules for rate limiting on its APIs, such as 15 calls every 15 min. Rate 

limits prevent abuse of data access and enhance security although this stifles generativity (i.e., third party use of the 

social graph to create innovative products or new insights into data). API rate limiting can be implemented through 

request queues, throttling API calls (i.e., disconnect client or reduce bandwidth), and the implementation of rate 

limit algorithms. 

Because of the Facebook Cambridge Analytica data breach, some social media apps have deprecated certain API 

methods or shut them down completely to protect user data and control its use. For example, Facebook recently 

further restricted data accessibility and the 500px API is now available through paid subscription only. 

The important role of social media for scientific research becomes evident by the sheer number of papers analyzing 

data from social media platforms. Various review studies and meta-analyses provide an overview of how data 

extracted from different social media platforms are analyzed, and how social media apps are used in different 

contexts and environments. For example, one paper reviews literature on the use of social media in academia. It 

distinguishes between several categories of social media use, including social networking, social data sharing, 

video, blogging, microblogging, wikis, rating, and reviewing. It reports that the percentage of scholars who use 

social networking apps (e.g., Facebook, LinkedIn) for professional purposes is much lower than the percentage of 

scholars who use it for personal reasons. It also points towards a large variability in usage of different platforms 

among scholars, with numbers ranging between 10% for Twitter, 46% for ResearchGate, and 55% for YouTube. 

Another systematic review analyzes social media use for public health communication among the general public, 

patients, and health professionals based on 98 original research studies. These studies included a range of social 

media tools and apps, with Facebook, blogs, Twitter, and YouTube being the most often reported tools. A review 

of 279 research papers describes the emerging role of social media in tourism and hospitality, which has only a 

short history. Fewer than 10 papers were published in 2007, followed by a strong increase in the annual number of 

papers published. Popular keywords identified in analyzed publications include marketing, consumer behavior and 

user-generated content. A review of 48 publications that focused on the use of social media for the assessment of 

nature-based tourism showed that images from Flickr were most often used (36 papers), followed by Panoramio 

images (10 papers), and Instagram images (6 papers). Point location data collected from social media platforms 

were mentioned in 40 papers and temporal data in 12 papers. 

3 Data and Methods 

3.1. Data from social media 

Apps A total of 110 social media apps were examined for this study. We grouped them into the following nine 

thematic categories: general purpose, lifestyle, photo sharing, blogging, video sharing, business, reunion networks, 

gaming, and travel. The initial list of social media apps and categories were adapted from two sources Some of the 

apps listed in these sources were removed from the analysis since they were no longer active, namely 43Things, 

Delicious, Fotolog, Friendster, Kiwibox, Google+, Path, Sprybirds, StumbleUpon, TravBuddy, Tournac, Tout, 

Uplike, and Vine. New apps that were recently launched, such as Tiktok, Bumble, and Medium, were added to the 
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list. Apps with an API are marked with an asterisk (*) in. Since the geographic prominence of an app can be ISPRS 

Int. J. Geo-Inf. 2020, 9, 526 5 of 20 influenced by the country in which it was launched, the table also provides the 

latter information for the listed apps. 

3.2. Number of Related Research Papers 

Three academic paper catalogs (Google Scholar, ACM Digital Library, WoS) were searched to (a) quantify 

research efforts related to the different social media platforms that provide an API and to (b) identify geospatial 

science topics covered in these research papers. Those three catalogs are commonly used for paper retrieval in 

review and meta-analysis studies. 

Google Scholar is the most popular and largest search engine for scientific research books, articles, theses, 

abstracts, and court opinions from academic publishers, professional societies, online repositories, universities, and 

other web sites. ACM Digital Library gives access to journals, conference proceedings, technical magazines, 

newsletters, books, and conference papers that cover a wide range of research themes but generally focus on 

computing. WoS is a database that offers search capabilities for articles written back to 1900 and contains 

information gathered from thousands of scholarly journals, books, reports, and conferences. It also has the “analyze 

results” feature that can be used to get an overview of thematic categories of articles, conference papers, and books 

that are returned from a search related to a specific social media app. This “analyze results” feature provides further 

information about funding agencies, type of document published (articles, reviews, or proceedings paper), 

countries where the research was conducted, and the authors that have investigated the topic, among others. 

For the search process, the names of the social media apps with APIs (57 apps in total) were used as search 

parameter one after another to retrieve papers whose title, abstract, or keyword sections contained those names. 

Only in ACM can one conduct searches by exclusively looking up title, abstract, or keywords. Google enables 

searches for titles or the entire article whereas in WoS one can use the “Topic” field, which looks up the title, 

abstract, and keyword. One challenge in this process is semantic search limitations, especially with homonyms. For 

example, social media app names that are also English words such as “Discord”, “LINE”, and “Medium” led to 

inflated results from all the catalogs and especially for Google Scholar. To reduce the number of irrelevant hits in 

search results, the search term was combined with the word “app” for “Medium”, “LINE”, and “Minds” for all 

three search catalogs. 

3.3. Analysis Methods 

This research involves a variety of qualitative and quantitative methods for the analysis of 110 social media apps 

that are related to the three research objectives mentioned earlier. 

3.3.1. Presence and Characteristics of APIs 

Social media data can be acquired through web scraping, data resellers, or APIs. Examining the presence of an API 

is critical as it eases the data collection and integration process. API documentation provides information about 

data that are accessible through different API endpoints. For this research, availability of spatial data was one of 

the aspects of interest examined. 

Through online search and exploration of API directories such as Programmableweb , it was determined which of 

the 110 apps provide an API. These shortlisted apps were subsequently closely examined with regards to API 

characteristics, such as rate limits. 

API rate limiting affects the amount of data that can be accessed within a given time or it limits the number of 

requests or calls a client can make, respectively. It is critical for scalability, security, and sustainment of an API. 

The API documentation was also examined for presence and type of location data that were collected by the 

different social media apps. Geographic data provided through social media comes typically in the form of text 

(place names, addresses), geographic coordinates (latitude and longitude), or coordinates of the centroid of an 

administrative boundary (e.g., city, county, or country). This, in turn, determines the spatial resolution of the social 

media data set, which will subsequently affect the type of research that can be carried out. An independent samples 

T-test was conducted to examine whether apps with a larger user base were more likely to provide API data access. 

Similarly, a second T-test was conducted for apps with APIs to explore the relationship between user numbers and 

the availability of spatial data through the API. 

3.3.2. Academic Research Extent and Research 

Themes Social media platforms have been the subject of numerous research studies across a wide range of 

disciplines. Whereas especially prominent social media apps appear to have attracted the analysis of its data and 

users, little is known about the role of less prominent apps on research activities. To narrow this research gap and 

to better understand the extent and current trends in research related to these platforms, two types of analysis are 

conducted. First, by using the names of social media apps with APIs (see Table 1) as search criteria on Google 

Scholar, ACM Digital Library, and WoS, the number of published documents, as counted by these online catalogs, 

is retrieved and discussed. An independent 20 samples T-Test is conducted for each of the three catalogs to 

examine whether a larger user base of a social media app is associated with a larger number of reported research 
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documents. Second, to get an overview of the geospatial fields that apply social media analysis, the “analyze 

results” feature in the WoS platform was used for each social media app that comes with an API. This feature 

highlight’s different themes that the returned documents cover and illustrates, therefore, which social media app is 

associated with which discipline, including geospatial fields. The discovery of themes is based on title, abstract, 

and keywords of returned papers. The results of these two steps provide both quantitative and topical information 

about ongoing research related to a wide range of social media platforms with APIs. This information is meant to 

assist researchers with the identification of social media platforms that offer data related to their geospatial 

discipline (e.g., transportation) and in conveying a first idea about the abundance of research already conducted for 

each platform. Furthermore, using title and abstract from each returned paper on WoS, a word cloud was created 

for selected categories of social media apps with APIs. This step highlighted terms commonly used in papers 

associated with different apps. 

4 Results 

4.1. User Statistics 

The numbers of registered users for each of the 110 apps were retrieved through online searches. User 

statistics for the apps are summarized in, sorted in alphabetical order, together with year and month of 
the count. For 12 apps the number of registered users could not be determined. Facebook has the largest 

user base with over 2.4 billion users, followed by YouTube with 2 billion users. We hypothesize that 

user numbers can be used as a proxy for the availability of an API and the abundance of research 
literature found in relation to a social media app, which will be subsequently explored. 

4.2. Availability of APIs and Spatial Data 

APIs, where available, provide a gateway to social media app data either through a REST API or 

through GraphQL. The latter has recently become a more widely used alternative to REST APIs. Out of 
the 110 apps examined for this study, 57 apps provide an API Some apps provide multiple APIs for 

accessing different endpoints with specific datasets 

With large user numbers are more likely to provide an API than those with smaller user numbers. An 
independent samples T-test showed that the 53 out 57 apps with an API and known user counts had 

higher user numbers (Mean (M) = 345,582,491, Standard Deviation (SD) = 540,839,941) compared to 

the 53 apps without an API (M = 70,684,659, SD = 146,634,689), t(df) = 96, p < 0.001. Furthermore, 
among those apps with an API, an independent samples T-test showed that the mean number of users 

was higher for apps that provided spatial data in their API (M = 395,848,485, SD = 574,334,200) than 

for those apps that did not (M = 262,643,600, SD = 483,078,816), t(df) = 51, p = 0.015. 

 All APIs require users to register their apps to obtain API access credentials, such as an ID number and 
API key. API access requests for most apps were immediately approved, but for apps, such as Untappd 

or Facebook, this process takes some time. 

Fig 2: Social Media Sites with Approximate User Numbers Rate limiting methods were applied to 
numerous APIs . For a few apps, such as DeviantArt, Discord, Last.fm, and LINE, which do not have a 

set rate limit, an effective rate limit varies depending on the frequency at which clients make requests 

and its effect of the app stability. For others, such as 23 and Me, eToro, and Goodreads, rate limitations 

were not disclosed. Doximity, Flickr, Imgur, Pinboard, and Pinterest have fixed API request rate limits. 
Besides setting rate limiting per given time, rate limits can also be implemented through fees. Most of 

the apps provide free access or a mix of free and paid subscriptions. For example, Twitter charges for 

access to its Premium and Enterprise APIs, whereas the Search and Streaming APIs are free of charge. 
Foursquare and Photobucket are free for noncommercial use but charge fees for commercial use of their 

APIs. As opposed to this, WhatsApp Business, Pinboard, and 500px APIs provide access through paid 

subscriptions only. 
The apps that collect and share spatial data provide different types of location information, such as 

coordinates of the centroid of an administrative boundary. Based on information from the terms of 

service and privacy policies of various apps, location data was not provided in the APIs of a few apps 

even though it is collected in the background using IP addresses. In summary, 22 apps did not provide 
access to spatial data while 35 provided place name, geographic coordinates, or both through the API 

according to their API documentation (Table 3). Some APIs, such as that of Last.fm, allowed only 

running spatial queries, such as using the geo.getTopTracks or geo.getTopArtists API methods to query 
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these endpoints using country names. Location data from several apps stems from user profiles only 
while a few apps, such as Twitter, Facebook, and Instagram provide spatial data affiliated with 

multimedia, such as pictures, videos, or text. 500px provides this information only once a paid 

subscription is made. The Flickr API is the only one that reports the accuracy of the coordinates it 

provides. Although provides information about rate limits, costs, and location data, additional limitations 
as to whose data can be downloaded may apply. In some cases, only one’s own data can be accessed 

through the API, or those from other users who gave specific permission as specified, for example, for 

the Facebook Graph API or the WeChat API . 
4.3. Research Papers on Google Scholar, ACM Digital Library, and Web of Science 

Apps such as Facebook, Instagram, Twitter, and YouTube had the highest numbers of papers published 

about them, indicating that they are prominent platforms within the research community. These are also 
the apps with high user numbers. To quantify these results in more detail, first, the median of user 

numbers across social media apps in (where available) was computed as 100,000,000. Next, each app 

was assigned to one of two groups, namely either the one group that contained apps with user numbers 

below the median or the other group with user numbers above the median. An independent samples T-
test showed that in Google Scholar the apps falling into the upper user group had more paper counts (M 

= 331,516.9, SD = 543,184.4) compared to those in the lower user group (M = 75,528.58, SD = 

227,738.4), t(df) = 49, p < 0.031. Similarly, in the ACM Digital Library the apps in the upper user group 
had more paper counts (M = 3766.5, SD = 6928.3) than those in the lower user group (M = 283.9, SD = 

640.8), t(df) = 49, p < 0.014. Furthermore, in the WoS the apps in the upper user group had more paper 

counts (M = 3220.3, SD = 8115.4) than those in the lower user group (M = 139.8, SD = 320.5), t(df) = 
49, p = 0.059. In the case of WoS, the level of significance for the difference in means is slightly above 

5%, whereas for the other two search catalogs it is below that value. 

Minds, Solaborate, Kickstarter, and Mocospace APIs were among the apps with the lowest totals across 

the three catalogs when queried for papers. “Discord”, “LINE”, “Medium”, which exist as English 
words, resulted in many irrelevant hits. XING, which is an app and a person’s name, led to unrelated 

results as the catalogs also tallied papers that were written by authors with that name. The latter problem 

could be mitigated by excluding author name in the search criteria from WoS whose results were also 
used to create the word cloud. Mocospace, ProductHunt, Ravelry, Solaborate, and Untappd did not have 

any papers affiliated with these social media platforms on WoS. Reveals strong discrepancies in the 

number of returned papers between the three search portals. For each social media app, except for two 

platforms whose names also resemble an English term (Discord, Minds), Google Scholar by far 
outnumbers ACM and WoS search results. Google Scholar is one of the most widely used tools for 

researchers to search scientific information, and through parsing the entire Web its coverage is much 

more extensive than other multidisciplinary commercial databases like WoS or Scopus . However, only 
up to 1000 search results can be displayed on the Google Scholar Website, and no API is available for 

additional search. Results from an earlier study show that 55% of the more than 2.6 million sample 

documents covered by WoS from 2009 and 2014 were freely available in some form from Google 
Scholar, e.g., as open access documents from publisher Websites or through links to other repositories, 

such as researchgate or arxiv . ACM displays up to 2000 search results, where filters can be used to 

specify the subset of records to be displayed in cases where more than 2000 documents are returned 

upon a query. As opposed to this, the WoS allows to view all returned records by browsing through the 
result pages. 

4.4. Research Themes 

Research themes for papers returned from the WoS search were extracted using the “analyze results” 
feature. Out of the 57 apps with an API, 26 apps had spatial themes (Geography, Remote Sensing, 

Transportation, and Urban Planning). The frequency of the geospatial themes as found in the 3095 

papers that are associated with those 26 apps are shown in . The bars are overlaid with the number of 
papers that were found to be associated with each spatial theme for the different apps. The apps are 

sorted in descending order of the total number of papers found to be associated with a spatial theme, 

starting with XING on top (1113 papers), followed by Twitter (674 papers) and QQ (532 papers). 

Several apps had only one paper with a spatial theme, such as Tumblr or Reddit. The dominating theme 
is Geography, which can be found in papers for all apps listed in the chart. The other spatial themes are 

less frequently discussed in research outlets, i.e., Transportation for 73% of the apps, Remote Sensing 
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for 62%, and Urban Planning for 69%. Common non-spatial themes found in papers related to apps with 
APIs include Materials science, Chemistry, Physics applied, Biochemistry molecular biology, 

Engineering electrical electronic, Oncology, Nanoscience, Communication, Computer science 

information systems, and Environmental Sciences. These themes are not listed in though. 

The overview adds to the existing body of knowledge by provision of topical research relevance for 
wide range of social media apps. As opposed to this, several earlier studies analyzed in-depth research 

activities associated with individual social media apps one at a time, such as Twitter or Facebook . These 

are, as can be seen in Figure 1, among the most widely analyzed social media platforms. 
Shows word clouds formed by papers from WoS that are associated with social media apps that provide 

APIs, where apps are grouped by theme according to . No word cloud was created for the gaming 

category because Mocospace, which is the only app with an API in that category, did not yield any 
papers from WoS. The key terms for each word cloud generally align well with the theme that the set of 

corresponding apps was assigned to in . For example, papers on blogging revolve around networking, 

social media, health, and community. 

Business app-related papers discuss trading, investment, decision making, and risk, whereas papers on 
photo sharing networks mention images, Instagram, Flickr, photo, or visual. The word clouds, therefore, 

demonstrate the different facets of activities and concepts that research papers discussing these apps 

cover in their analyses. 

5 Conclusions 

The overall goal of this study was to explore the potential of less known social media apps for geospatial research 

by evaluating 110 social media apps, among which more than half were found to provide APIs.  Among the list of 

35 APIs that provide spatial data in form of place names or geographic coordinates, the spatial granularity of 

available data varies and, therefore, influences the type of research that it can be applied for. Spatial accuracy 

information from apps that provide coordinates is only given within the Flickr API. Aspects of future work include, 

therefore, the assessment of the quality of spatial data accessible in the 17 apps that provide location data through 

an API, even though they are rarely featured in geospatial research. Social media sites collect an ever-increasing 

amount of data from their users, but privacy concerns may render access to these datasets impossible unless it is 

anonymized, and personal information is removed. Even if so, ethical use of the data is required. Therefore, the 

future may bring more rigorous approval procedures of API access requests with even follow-up audits to ensure 

that data is being used as intended. Future work will closely examine the consequences of such anticipated changes 

in API regulations on the social media analysis. 
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ABSTRACT 
 

We like to know the current location of our friends or colleagues to stay in touch at that time. For this 

social networking is brought into the applications. Keeping this idea in mind, this application has been created that 

allows users to easily locate the location of their friends using GPS (Global Positioning System). This will 

provide the global position of the device the user is holding himself. The application provides the ability to work 

with location and sensitive information. This will allow the user to login/register in the system. The application 

ensures that the personal and loclocation-basedformation of the user is never shared without the permission of 

the users. In order to access this application, the user has to be connected via internet. He can select particular 

friend from his user friend list with Android GPS based mobile phone and his GPS feature is activated, he can 

share his location through his favourite messaging app on his way to meet. 

 
Key words: GPS (Global Positioning System), Location sensitive information, social networking. 

 

1. INTRODUCTION 
 

GPS tracking has many uses in today's world; So the system can be used to track property, car and 

people at any time. Mobile phone tracking is used to identify the location of mobile phone in static or moving 

position. Mobile applications are accessible through platforms that are either personal or organizational. The 

spread in mobile is responsible for applications such as LBS (Location Based Service), GPS (Global Positioning 

System), factory automation, gaming applications, mobile banking and order tracking applications. LBS and 

GPS are extensions of the mobile app. Localization is affected by multilateralization of radio signals between 

the network and the phone's (many) cell towers, or by simply using GPS. Mobile positioning is used for 

location-based services that reveal the actual coordinates of the phone. The system is low-cost, accurate, real-

time, adaptive and uses the Google Maps API (Application Programming Interface) to display the location. It 

aims to develop a tracking and shared monitoring real time location tracking android application using GPS and 

Google Maps API. 

2. LITERATURE SURVEY 
 

Shalvi P, et al. (2014) has worked on GPS based friend tracker and online/offline smart reminder for Android, 

which offers by tracking the location of a friend at any time. Maintaining 

mailto:tarinajayant@gmail.com
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security during receiving and sending location. Working according to the time required to reach 

the target location. Also every phone has reminders but all are static, that means we have to set 

time to remind. They conclude that the system can perform the following operations and the 

future scope also depends on the performance of the system as expected. The system is able to 

detect a friend's location, and this information is then processed to display it on the user's 

phone.[1] Nurudeen K, et al.(2015) have worked on the implementation of GPS based object 

location and route tracking on Android devices to develop a system that will be able to trace 

the GPS position of the device and track its current route. Developing an algorithm that will 

enable end user bookmarks. Go back to that location using previous location and descriptive 

navigation mapping and draw the key concepts and developments for Location Based Service 

(LBS). [2]. Dalilah, H. A. A. (2014) presented in paper an accurate and reliable real time 

tracking system, using GPS (Global Positioning System) and GSM (Global System for 

Mobile Communications) services. The system allows localization of a portable tracked 

unit and transmits the position to the tracking centre. A GPS tracking system consists of 

a portable tracked device attached to a person, vehicle or any property and a tracking 

center where the location of the portable device can be monitored. The mobile tracked 

device receives its coordinates from GPS and sends these coordinates through GSM 

modem to the tracking center in the form of SMS, Testing shows that the system is low 

cost, accurate, real time and efficient for various applications. Serves its purpose of being 

adaptive.[3]. Chandra, A, et al. (2011) This application enables users to get their current 

location coordinates (latitude, longitude and altitude) and they can also view their locations on 

Google Maps. In addition, this application enables the user to share his location with his friends 

through a web server using the internet connectivity in his hands. GPS is a satellite-based 

navigation system made up of a network of 24 satellites placed in orbit by the United States 

(US) Department of Defense (DOD). GPS was originally intended for military applications, 

but in the 1980s, the government made the system available for civilian use. GPS can show 

you your exact position on Earth 24 hours a day, anywhere in the world, in any weather 

condition[4]. Adusei, I. K., et al. (2004) have discussed the research issues involved in the 

development of LBS; These include highly accurate mobile positioning technology, roaming 

and billing issues, interoperability between operators (both national and international), and 

privacy or security issues associated with LBS.[5]. 

 

3. PROPOSED MODEL / 

METHODOLOGY 
 

The existing models had either location tracking or some additional features. As the application 

progresses, features have been added to display a simple flow for the user to track live location, share location, 

and ask for help in an emergency. An Android application system developed to track location using object GPS 

device for location locating and a platform that provides the ability to share location and ask for help with 

advance features. The methodology used to build Android applications using the Android Software 

Development Kit (SDK) is the Java/Kotlin language. The Android Software Development Kit (SDK) includes 

various development tools. The Android SDK platform tools are downloaded separately which include command 

line tools like ADB and FASTBOOT. The Android Debug Bridge (ADB) is used to run the command line on a 

connected Android device. 
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Fig 1 Location accessing system 

 

An important part of an Android application is the backend support that is provided by Firebase. Firebase is a 

Backend-as-a-Service (Bass). It provides a variety of tools and services to developers to develop quality apps, 

grow their user base. Firebase is built on Google's infrastructure. To access the location there are different API 

keys that are used to display the map in an application which are Google Maps API Key, MapmyIndia API Key 

etc. 

 

4. EXPERIMENTAL SETUP 
 

An Android application system by which Object to locate the location is developed to track the location 

using GPS device and a platform which provides the ability to share location and seek help for advance features. 

The Android Studio, Firebase, API keys, access permissions and languages required to build the application are 

Java/Kotlin. The application includes features such as current location tracking using GPS, searching for 

destination locations, getting route details on the Google Maps application linked with live tracking, sharing, 

and asking location and seeking assistance from other users in the friend list. Easy sharing of current location in 

case of any emergency. 

 

 
Fig. 2. Features of GPS based location tracking and sharing application. 
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To create an Android GPS based location tracking and sharing application, you will start with the 

installation of Android Studio in your PC and then download the Java version and support SDK. Once the 

installation is complete, you need to start coding the Java front- end and back-end for the application. After 

completion of android application coding, you can do application in in-built emulator and connect application to 

firebase, which works as backend service for application. To access the location, you need the Google services 

API and permissions. Once the application is complete you can export the APK file and run your application in 

other mobile devices which have active GPS service. 

 

5. CONCLUSION 
 

It is featured by GPS based mobile to tracker and android system to simplify the processes of tracking current 

location sharing and share it with others in case of emergency. The system provides additional features to the 

user such as information on nearby places and being constantly connected with friends and family. Future 

advancements may include more improved backend support features, API keys, and a diverse array of servers. 
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Abstract. Annotations play a vital role in the search and retrieval of contents in any content sharing system. 

Since the data on such systems increases on an exponential scale, retrieving content that appeals to a specific 

user base on an emotional level has become ever more challenging. The focus of this work is to make a 

system for affective video content tagging to perform multimedia analysis for emotional patterns. 
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neural network 

 

1 Introduction 
 

With the changing times, the way we consume content is also changing. Gone are the days of renting out DVDs at 

the local store or finding bootlegged copies over the Internet in hopes of getting a good print. 

 

The sudden influx of streaming services that followed soon after the rise of Netflix such as Amazon Prime Video, 

Google’s YouTube, HBO Max, Hotstar, Paramount+ has shifted the focus from waiting for upcoming blockbusters 

to keep circulating the mountain of existing content to the users (watchers) in the most effective way possible. 

 

Today, streaming platforms are heavily dependent on standard video tagging that puts various videos into pre-

existing categories based on pre-existing tags. This enables platforms such as Netflix to recommend shows based 

on the tags the user has already liked. However, this practice is inefficient as it heavily relies on manual tagging 

before the system takes over. 

 

In most of the current generation social network-based systems, explicit tagging is used like YouTube. However, 

it’s not the long-term solution for tagging multimedia data because: 

 

● Creating a manual accurate glossary of the huge amount of multimedia content on the web is 

unambiguously impractical, a huge chunk of the entire content on the Internet remains untagged. This 

hinders the search process and reduces the performance of search systems. 

 
● Viewers’ who tag the multimedia data don’t usually target at improving the efficiency of the present 

search systems. In fact, private and social catalysts often are the reason behind tagging: A self-need-

driven tag may be worthless to others. 
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● Some viewers’ tag the content for miscellaneous purposes like spam tags for advertisement. 

 
Hence, substitute plans must be developed to overcome these drawbacks of explicit tagging. Implicit tagging is 

one of the most optimal solutions. 

 

A lot of research has been done on exploring signs which can be discovered by noticing and examining viewers’ 

nature like attention, interest, and emotion. Such signs could then be used in automated tagging of multimedia 

content. 

 

2 Motivation & Objective 
 

A system that efficiently retrieves multimedia contents according to the user's current mood, can be of great interest. 

 
Across all the data that can be generated for automatic tagging, emotional detail of such content is considered 

optimal. It plays a paramount role for personalized content delivery. As an example, viewers’ like to view video 

clips that have funny contents when they are depressed or sad to improve their mood. 

 

To analyse a given video at an impactful level, some models for emotions must be developed. Some dimensional 

models depict the parts of emotions and are generally illustrated in 2-D space with the emotions as coordinates - 

Valence (V) and Arousal (A). Refer to Fig.2 on Page 4. 

 

Valence is the measure of degree of attractiveness, and it varies from negative to positive. Arousal gives 

information about the intensity of the emotion and ranges from excited to calm. 
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Fig.1: Feature Extraction in 

Multimedia Emotional Pattern 

Analysis Flowchart 
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Multimedia emotional pattern analysis aims at automatic recognition of emotions elicited by videos. We aim to 

implement an efficient affective video analysis system through feature extraction and using those features to create 

a classification model using machine learning algorithms. 

 

It could lead to platforms such as YouTube and Netflix showing more convincing recommendations, better 

parental control by allowing parents to choose what their children watch by knowing the emotional content of the 

video. 

 

We planned to do this through feature extraction and using those features to create a classification model using 

machine learning algorithms. 

 

This model can then be used to tag online multimedia videos for better searching and indexing. The dataset used 

for training the system is LIRIS-ACCEDE, which has over 9800 videos. Allowing our system to learn from such a 

vast array of videos helped in improving the accuracy of this project. 

 
We’ll be extracting 11 features and providing tags to the video based on those features. 

 
1. Compositional Geometry 

2. Colourfulness 

3. Number of Scene Cuts per Frame 

4. Hue Count 

5. Lighting 

6. Depth of Field 

7. Global Activity 

8. Length of scene cuts 

9. Zero Crossing Rate 

10. Spectral Flatness 

11. Spectral Slope 

 

3 Surveys of Literature 
 

We surveyed various scholarly sources (online databases, previous research papers and dissertations) related to 

affective video tagging to situate our contribution in the ongoing initiative. 

 

3.1 LIRIS-ACCEDE: A Video Database for 

Affective Content Analysis 
 

● It was authored by Yoann Baveye, Emmanuel Dellandrea, Christel Chamaret and Liming Chen in 2015. 

 
● The LIRIS-ACCEDE is the main paper of our database which describes the extraction features we’ll be 

using. 

 

3.2 Affective Video Content Representation and 

Modelling 
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● It was authored by Alan Hanjalic and Li-Qun Xu in 2005 as a part of their research. 

 
● The paper gives a depiction of arousal -valence model and relevant features for video analysis. 

 

 

3.3 Prediction of the Interobserver Visual 

Congruency (IOVC) and Application to Image 

Ranking 
 

● It was authored by O. Le Meur, T. Baccino, and A. Roumy. 
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● It gives a detailed explanation of “depth of field” and the necessary algorithms required to calculate it. 

 

 

3.4 Photo and Video Quality Evaluation 
 

● It was authored by Y. Luo and X. Tang in 2008. 

 
● The research paper gives the algorithms for subject extraction and for calculating the compositional 

balance. 

 

3.5 Measuring Colourfulness in Natural Images 
 

● It was authored by David Haslera and Sabine Susstrunk in 2003. 

 
● It gives the algorithm to find the colourfulness metric. 

 

3.6 Relationship Between Colour and Emotion: A 

study of college students 
 

● It was a journal written by Naz Kaya in 2004. 

 
● It talks about the relationship between colour and emotion on valence and arousal scales. 

 

3.7 Polynomial Expansion for Orientation and 

Motion Estimation 
 

● It was written by Gunnar Farneback in 2002. 

 
● Polynomial expansion representation of images for Gunnar Farneback algorithm. 

 

3.8 Two-Frame Motion Estimation Based on 

Polynomial Expansion 
 

● It was researched by Gunnar Farneback in 2003. 

 
● It introduced the Gunnar Farneback algorithm for finding motion estimation and Global Activity. 

 

3.9 Studying Aesthetics in Photographic Images 
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Using a Computational Approach 
 

● It was written by Ritendra Datta,Dhiraj Joshi, Jia Li and James Z. Wang in 2006. 

 
● The paper talks about the algorithm for lighting metric. 

 

 

3.10 Colour Harmonization for Videos 
 

● It was written by Nikhil Sawant and Niloy J. Mitra in 2008. 

 
● The paper gave the algorithm for colour harmonization needed for affective video tagging. 

 

3.11 Affective Video Content Representation 
 

● The paper was authored by Virginia Fernandez Arguedas in 2005. 
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● It studied the effect of the number of scene cuts per frame on arousal. 

 

4 Methodology 
 

Refer to Fig.1 on Page 2 for the flowchart of methodology. 

 
1. First, all the different audio and visual features are extracted from the video. 

 
2. The features are then used to generate a feature vector to help train the classifier. 

 
3. The dataset is divided into 70% and 30% for training and testing respectively. 

 
4. The KNN (K Nearest Neighbors) algorithm is used for the training classification. 

 
5. The accuracy of the result is then calculated on various scales according to the output of the classifier. 

 
6. Further experiments are done on the arousal-valence values given in the dataset. The data is then clustered 

using K-means and used for classification by using the KNN algorithm. 

 

4.1 Valence-Arousal Model 
 

The valence-arousal model or circumplex model of emotion was developed by James Russell. According to this 

model, emotions are distributed in a two-dimensional circular space. 

 

 

Fig.2 Valence-

Arousal Model 

Source: Public 

https://plos.figshare.com/articles/figure/Two_dimensional_arousal-valence_model_/4027827
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Library of Science 

- Figshare 
 

The two dimensions of this circular space are Valence (V) and Arousal (A), here, valence represents the horizontal 

axis and arousal represents the vertical axis. The center of the circle i.e., origin represents a medium level of 

arousal and a neutral valence. 

 

Valence: Valence represents the positive or negative affectivity orientation of the emotion. An example of a 

positive valence emotion is happy and that of a negative valence emotion is sadness. 

https://plos.figshare.com/articles/figure/Two_dimensional_arousal-valence_model_/4027827
https://plos.figshare.com/articles/figure/Two_dimensional_arousal-valence_model_/4027827
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Arousal: Arousal represents the intensity of the emotion. In other words, it measures how calming or exciting the 

emotion is. 

 

4.2 Classification & Clustering Algorithms 
 

Classification 
 

We have used KNN (K Nearest Neighbours) algorithm for classification. KNN is a non-parametric method used for 

classification and regression in which input consists of k-closest training examples in a space and output is a class 

membership. An object is classified by a majority vote of its neighbours, with the object being assigned to the class 

most common among its K-Nearest neighbours. 

 

Clustering 
 

We have used the K-means algorithm for clustering data based on valence arousal values. K-means aims to partition 

n observations into k clusters in which each observation belongs to the cluster with the nearest mean serving as a 

prototype of the cluster. This results in partitioning of data space into Voronoi cells. 

 

5 Features Extraction List 
 

5.1 Compositional Geometry 
 

Compositional balance is a crucial requirement for fine quality of photos. When different parts of an image get equal 

attention of the viewer, we say that the image is perfectly balanced in terms of composition. 

 

The more balanced an image is, the more pleasing it will be to the eyes. We measure the compositional balance in 

terms of a parameter called compositional geometry. 

 

Fig.3 Compositional Geometry 
 

Subject Extraction: Almost each photo has its lead character, called the subject, around which the image is 

created, and this subject is the region of interest for the viewer. Subject extraction of the given image is the first 

step of calculating depth of field and compositional geometry. 

 

5.2 Colourfulness 
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The choice, contribution and contrast play a very important role in determining the affection conveyed by the video. 

The recent research in psychology validates this fact, that colour is an effective and precise non-verbal code of 

communication. 



INTERNATIONAL E-CONFERENCE ON ADVANCES IN COMPUTING SCIENCE & TECHNOLOGY 
IECACST- 2022 (Jan 5th-6th, 2022) ISSN :  

 

 

43 
 

 

Fig.4 Plutchik’s Wheel of 

Emotion 
 

Each colour provokes specific subconscious reactions, thus evoking emotions. Plutchik's wheel of emotion 

precisely describes the role played by colour in eliciting emotions (Figure 4). For instance: - Orange and Red 

are considered as "warm" colours, and they correspond to energetic and vigorous emotions such as 'anger' or 

'fright'. - Violet and Blue are "serene" colours, and they correspond to emotions related to 'comfort', 'insurance' and 

'pleasure'. 

 

5.3 Number of Scene Cuts per Frame 
 

The number of scene cuts per frame can also be said as the shot cut rate of a video. It is one of the low-level features 

for arousal in video indexing along with colour and motion. 

 

This is generally proportional to the arousal of the video. The more the scene cuts are in the video, the more will 

be the arousal of the video. In case two videos have the same number of scene cuts, the one having a smaller 

number of frames have more value for number of scene cuts per frame. 

 

Whenever the director wants to get the viewer excited, he increases the scene cut rate. Similarly, whenever the 

scene cut rate is low, the arousal induced is low. 

 

5.4 Hue Count 
 

Hue count is a feature which counts the number of unique hues in the video. It gives a measure of colour vibrancy in 

the video. A higher number of hues generally implies that the video elicits a positive emotion. 
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Fig.5 Hue-Saturation Value 
 

5.5 Lighting 

 
Lighting is a metric to measure the contrast in the luminescence of an image. It is an important feature to determine 

the affection of the scene. 

 

For example, the scenes with positive emotions that involve pleasantness or joy are most often depicted with high 

luminescence, whereas those with negative feelings like sadness or horror contain low lighting value. It is a vital 

tool used by artists and film creators. Dramatic effects of scenes are enhanced by manipulating the intensity of 

light. 

 

Fig.6 A positive scene with high 

luminescence. 
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Fig.7 A negative scene with low luminescence. 
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5.6 Depth of Field 

 
Theoretically depth of field is a parameter which represents the distance between the farthest and nearest objects in a 

normal sharp image. 

 

We classify depth of field into two categories: shallow depth of field and deep depth of field. A scene is said to 

possess shallow depth of field if only a specific portion of that scene is highly focused, and the rest of the area is 

blurred in the scene. 

 

Fig.8(a) Shallow Depth of 

Field 
 

A scene is said to possess deep depth of field if for any two portions of image, difference in the focus magnitude is 

not much significant, i.e., the whole image appears equally focussed. 

 

Fig.8(b) Deep Depth of Field 
 

5.7 Global Activity 

 
Global Activity is a feature which captures the average amount of motion in a video. The apparent motion in a video 

can be captured using motion vectors. These motion vectors can be approximated by calculating the optical flow in a 

video. 

 

Optical flow or optic flow represents the apparent motion of objects in a visual scene which occurs due to the 

relative motion between an observer (the camera) and the scene. 

 

We have used Gunnar Farneback's Algorithm to calculate the dense optical flow in the video. Dense optical flow 

calculates the motion in every section of the frame. 

 

5.8 Length of Scene Cuts 
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Whether the scene stays on for long or ends shortly, length of a scene cut conveys something to the viewer. 

 

Holding Long 
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Lingering scene depicts an emotional as well as spatial meaning to the scene as well. Emotionally, this kind of 

lingering shot is interesting because: 

 

● Slow pacing depicts the despondency of those who have arrived at a decision. 

 
● Slow cutting shows that slow flickering of that despondency. 

 
Longer scenes build tension, suspense, and anticipation. 

 

Cutting Short 
 

Length is proportional to pacing of the scene. Shorter the scene, faster the pacing. And faster the pacing, more 

energy is into that scene. So, anger, excitement, happiness can be judged based on the length. 

 

Shorter scenes break the rhythm and devoid the scene with meaning and instead give a feeling of anxiety and 

restlessness. Or it can depict a lot of motion in that scene, like two people arguing. 

 

5.9 Zero Crossing Rate 
 

The zero-crossing rate is the measure of changes in sign of signal. The frequency or how fast the signal changes to 

and from positive to negative. 

 

In music info extraction and speech recognition, ZCR has been used consistently. It can also be used to classify 

sounds. It is also used to detect whether a human is present in the scene or not. 

 

A reasonable generalization is that if the ZCR value is high the speech signal is unvoiced. While if the ZCR is low 

the speech signal is voiced. This is mainly because high frequencies imply high ZCR and there is a strong 

correlation between ZCR and energy distribution of the signal. 

 

5.10 Spectral Flatness 
 

Used in digital signal processing, it is used to measure the audio or signal spectrum. 

 
The biggest feature why we use this to quantify emotion is that it helps us in determining how tonal or noisy the 

sound is. Each signal has a power spectrum. And from the shape of the spectrum, we can see the peaks and crests. 

Or in other words, we can judge the flatness of the signal. 

 

Now, flatter the signal, more tonal the sound is and calmer and sadder it will be perceived to be. More peaks and 

crests mean more noise, or excitement or anger 

 

5.11 Spectral Slope 
 

Spectral tilt, or spectral slope, is an important parameter in voice synthesis and voice perception. It is a measure of 

voice quality. 

 

Those voice qualities include harsh, tense, breathy etc. The value of the spectral slope represents the amount of 
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decrease of the spectral amplitude. It shows how rapidly the amplitudes of successive partials (component 

frequencies) decrease as the value of the frequency increases. 
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A less steep spectral slope represents a louder voice and when the loudness of the audio decreases, the spectral 

slope increases. 

 

6 Conclusion 
 

Based on the arousal valence values we get the following plot: 

 

Fig.9 Valence-Arousal Plot 
 

● Classifying based on the tagged data we get the following confusion table. The total accuracy for this is 

54.71%. 

 

 

Table.1 Confusion Table for 

Tagged Data 
 

Next, to identify videos based on valence and arousal values, we have clustered them based on arousal-valence using 

the K Means algorithm for K = 4, 6 and 8 clusters. The cluster centers for each clustering are depicted in the 

following pictures. 



INTERNATIONAL E-CONFERENCE ON ADVANCES IN COMPUTING SCIENCE & TECHNOLOGY 
IECACST- 2022 (Jan 5th-6th, 2022) ISSN :  

 

 

51 
 

 

 
 

Fig.10 Valence-Arousal Scatter 

Plot for K=4 
 

 
Fig.11 Valence-Arousal Scatter Plot for K=6 
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Fig.12 Valence-Arousal Scatter Plot for K=8 

 
● After that we have classified the test videos using KNN algorithm. It generates the following three 

confusion tables. The accuracies for each of these clusterings are 43.14%, 33.46% and 24.64%. 

 

 

Table.2 Confusion Table for Test 

Data (K=4) 
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Table.3 Confusion Table for Test Data (K=6) 



INTERNATIONAL E-CONFERENCE ON ADVANCES IN COMPUTING SCIENCE & TECHNOLOGY 
IECACST- 2022 (Jan 5th-6th, 2022) ISSN :  

 

 

54 
 

 
 

Table.4 Confusion Table for Test Data (K=6) 

 

 
 

7 Future Scope 
 

● Find the goodness of the features. 

 
● Optimise the features extracted and incorporate more features helping us improve the efficiency and 

accuracy. 

 
● Apply better classification algorithms for the affective analysis of the data. 

 
● Develop an application based on our project for day-to-day use and develop systems to use in online video 

websites and search and retrieval systems. 
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ABSTRACT 

 
At present, the standard strategy for User Authentication is Textual Password. This technique has been displayed to have huge disadvantages. For instance, 
clients will often pick passwords that can be effectively speculated. On the other hand, it is frequently challenging to recollect if a password is difficult to 
guess. Again, this Textual Password is additionally powerless against many Attacks like Brute Force Attack, Dictionary Attack, Guessing, and Shoulder 
Surfing. The Shoulder Surfing Attack is an attack that the nemesis can perform to acquire the clients' password by watching over the client's shoulder as he 
enters his password. So, to Overcome the problem of the existing Textual Password Scheme, the improved Text, Colour, and Pattern-Based Graphical 
Password Scheme to decrease Shoulder Surfing Attacks is proposed. Graphical passwords are simpler to recall since people recollect pictures better than 

words in the thesis. Likewise, they ought to be more impervious to brute-force attacks since the search space is limitless. 
 
The Text, colour, and Pattern-Based Password Authentication Scheme will defeat this issue in this project. To sign in to their system, the client must enter 
the password in Text, colour, and Pattern ordering based on a pattern they picked during user registration. This strategy is appropriate for limiting shoulder 
surfing attacks as it can work on the security of clients' passwords, and they can productively sign in to the system. 
 

Key words: Graphical Password, Textual Password, Shoulder Surfing Attacks, Pattern-Based, Color Based, Recall-Based, Recognition Based, 
Grid Selection. 

 

1. INTRODUCTION 

The most common approach of computer identity verification is the use of alphanumeric user credentials. This process has been shown to 

have massive shortcomings. Users, for example, frequently end up choosing login details that are easy to guess. On the other hand, if a 

password is hard to guess, it is often hard to remember. Some studies have discovered multifactor authentication methods that use pictures as 

passwords to tackle this issue.[1] In this paper, we conduct a comprehensive survey of the existing graphical password techniques and test 

the combination of text, color, and image pattern-based graphical password authentication system. 

Shoulder surfing is an attack that an unlicensed client can perform to get the licensed client's password by looking after the client's shoulder 

when he enters his password. Shoulder surfing is wildly successful in jam-packed spots since it is generally simple to notice somebody as 

they enter their details in a form, enter their PIN at an ATM, enter a password at a cyber cafe, public and university libraries, or air terminal 

stands.[13] Shoulder surfing can also be done at a distance using binoculars or other vision-enhancing devices. Authentication is the process 

where the identity of an individual is checked. It is additionally the way for affirming the truth whether the trait of information claimed by an 

entity is legitimate or not. Some also characterize authentication as a cycle in which the evidence of identity furnished is compared with the 
document stored in the clients’ database’s data set inside a computer network.  

 

During authentication, the system compares the stored credential that clients enter during the registration with the credential they enter 

during the login session.[4] If the entered credentials match with the one stored in the client information database, the process completes, and 

the client gains the approval to access the system. To tackle the issue of the existing textual password scheme, an improved text, color, and 

pattern-based graphical password scheme is proposed to minimize shoulder surfing attacks. To login to the system in this authentication 

scheme, the visitor must register/log in using three levels of security: Text, Colour (RGB), and Image Pattern. The suggested methodology 

minimizes the Shoulder surfing attack, thereby enhancing the security of existing applications. Users can effectively access the system by 

using this Scheme.[6] 

mailto:tannvikhanna@gmail.com
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The objective of the proposed scheme: 

 

1. Usability, the proposed system will be accessible at any location and at any time, with a low false-positive rate and a quicker 

authorization result. 
2. The system will provide clients with creative and concise training. They will not invest a lot of time to learn how to use the system. 

3. The suggested methodology that produces the best utilization of human memory will profit from the assertion that people are better 

at recognizing images. As a result, image patterns should be easy to recall. 

4. The proposed scheme is secure as it will provide a strong layer of protection against shoulder surfing brute force, intersection, and 

educated guess attacks. 

 

The proposed system's process is convenient and user-friendly. The system is simple and easy to use for users who are already familiar with 

the existing Textual password scheme. Using this framework, users can access the system efficiently and simply without needing a physical 

keyboard or an on-screen keyboard.[8] 

 

2. THEORETICAL SURVEY 

 
Human factors are typically considered the bottleneck in a computer security system. Human-computer interaction is vital in three significant 

areas: authentication, security operations, and developing secure systems. The authentication concern is the focus of this section.[10] User 
authentication is a critical element in the majority of cybersecurity scenarios. As per research findings, Since users can only recall a 

relatively small number of passwords, they tend to write them down or use the same password for multiple accounts. According to a recent 

Computerworld news article, the security staff at a large company ran a network password cracker and identified approximately 80% of the 

passwords within 30 seconds.  

 

Passwords that are difficult to guess or break, on the other hand, are frequently difficult to remember.[2] According to studies, users can only 

remember a limited number of passwords, so they tend to write them down or use the same password for multiple accounts. 

 

The most potential threat nowadays that demands a passcode for the user's account is a shoulder surfing attack. Shoulder surfing is an attack 

that an unauthorized party can use to obtain the password of an authenticated person by watching over the user's shoulder as he enters his 

passcode.[3] 
 

This attack is usually effective in crowded areas because it would be easy to monitor somebody or something when they fill out their user 

name and password without being sceptical. 

 

Shoulder surfing attacks can occur when users enter their PIN at an ATM or a password at a cybercafé, public or university libraries. 

Furthermore, shoulder surfing can be done from a range using tools, including binoculars or other vision-enhancing equipment. In addition, 

some inexpensive and simple devices, such as an illegitimately installed small camera to observe data entry, can also be used to carry out this 

attack.[5]  

 

Shoulder Surfing Attacks can be minimized using the combination of text, color, and image pattern-based graphical password authentication 

scheme. For several years, many experts in the field of cyber security have been attempting to strengthen the Text-based password scheme 
(by making some factors (for example, uppercase letter [A-Z], lowercase letter [a-z], number [0-9], and unique character set [! @ #, etc.] 

mandatory), which increased system security but significantly reduced user usability.[9] 

 

Alternative authentication methods, such as biometrics, have addressed the problems with traditional username-password authentication. 

However, in this paper, we will look at another option: using text (first phase), color (RGB - second phase), and images (third phase) as 

authentication factors.  

 

This paper will be beneficial for researchers who want to create new graphical password algorithms and industry practitioners who want to 

use graphical password techniques.[15] Our primary aim is to obtain this goal while also preserving the system's usability and security so 

that we do not have to compromise on either of these constraints. 
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Fig.1. Graph depicting the goal i.e. Usability vs Security 

3. GRAPHICAL PASSWORD 

 
With increasing technological developments, the world is rapidly becoming digital, with everything taking place online. Users prefer to pay 

online for everything, from bills to tickets to paying the person sitting next to them. Not only payments, but all activities, such as 

communication via e-mail and messaging apps, storing documents in a digital locker, and so on, take place online.  
 

As more and more things move online, the risk of cybercrime and privacy breaches rises. Passwords play an essential role in keeping your 

data secure on both online and offline platforms.[14] Passwords are the default method of gaining access to user accounts. Users can secure 

their accounts using a variety of authentication methods.Graphical passwords refer to using colors and image patterns as passwords.  

 

In theory, graphical passwords are more accessible to comprehend than text passwords because humans recall pictures faster than words. 

Moreover, because the search space is nearly limitless, they should be more resistant to brute-force attacks. In general, graphical password 

techniques are divided into two categories: recognition-based graphical techniques and recall-based graphical techniques.[17] 

 

3.1. Recognition-Based Authentication 
 
A user is verified using recognition-based techniques by questioning them to recognize one or more pictures they chose during the 

registration phase. Recognition-based systems, also known as cognometric systems or searchmetric systems, generally require users to 

remember a portfolio of images when generating a password. To sign in, they must identify their own images amongst lookouts.[6] 

 

Humans have an exemplary capacity to comprehend previously seen images, even if they were only seen briefly. Face recognition, random 

art, everyday objects, and icons have all been proposed as images for recognition-based systems. 

 

3.2. Recall-Based Authentication 

 

Recall-based techniques require users to replicate something they created or selected earlier in the registration process. Because users recall 

and replicate a secret drawing, recall-based graphical password systems are also called draw metric systems. Users in these systems typically 

draw their credentials on a piece of canvas or a grid (which may arguably act as a mild memory cue). 
 

To log in to the system in this authentication scheme, the user must register/log in using three security levels: text, color (RGB), and image 

pattern. The proposed scheme minimizes the Shoulder surfing attack, thereby enhancing the safety of existing systems. Users can efficiently 

access the system by using this Scheme.[20] 

 

 

4. IMPLEMENTATION DETAIL 
 

In this proposed scheme, we will describe and test a simple and effective way to minimize the Shoulder Surfing Attack by using an improved 

version of the text, color (RGB), and image pattern-based graphical password. The proposed system is implemented using HTML, CSS, 
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PHP, JavaScript, Node.js, and Macromedia Flash (Action Script 2).  

 

There are various techniques to secure your password in a graphical authentication system. Here we are proposing a new algorithm of 

authentication using colors and images. We used a grid-based approach to authenticate by using images as a reference. The suggested 

scheme includes 4 phases, including 3 phases during registration and one login phase. 
 

4.1. Authentication Registration Phase 1 
 

The user registers themselves by clicking on the register button. The first level is the conventional username and password authentication. 

The user must enter a password K of length L in this phase. The minimum length of the username is at least 3 characters, and the password 

must be at least 6 characters long. The registration process in this scheme should establish an environment free of shoulder surfing.  

 

Furthermore, a secure channel should be established between the system and the user during the registration phase using SSL/TLS or any 

other secure transmission mechanism. The system stores the user's textual password in the user's password table entry, which should be 

encrypted with a system key. 

 
 

Fig.2. User Interface of Authentication Registration Phase 1 

4.2. Authentication Registration Phase 2 
 

After phase 1, the user will be directed to the color-based authentication level in the next phase. The second level is a random red, green, and 

blue pattern that the user specifies. Users need to enter a specific pattern of RGB colors that they can recall easily at the time of login. 

 

 

Fig.3. User Interface of Authentication Registration Phase 2 

4.3. Authentication Registration Phase 3 
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After phase 2, the user will be directed to the next and last phase, the pattern-based authentication level. The third level is a 4x4 grid where 

the user is presented with four images that can be dragged and dropped anywhere on the grid. In this phase, the user needs to enter a specific 

pattern and position of the image in a given grid that they can recall at the time of the login phase. 

 

 

Fig.4. User Interface of Authentication Registration Phase 3 

4.4. Authentication Login Phase 
 

When users log in, they are again presented with text fields, a color combination interface, and the same four images placed in random 

locations within the grid. The user has to drag and drop the images to the exact locations they chose during the registration stage. When all 
the combinations are entered correctly during the login phase, the user will access the system. The user must remember the combinations 

they entered at registration for subsequent use. 
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Fig.5. TCIP Authentication System process flow chart 

4.5. Technicalities of the project 
 

 The project uses the local storage property of the window object to store user information. 

 User information is hashed using the “crypto” Node.js module. The user has to make sure that Node.js LTS version 10 or later 

has been installed in their system. 

 The bundle.js file located in /dist/js is bundled using Webpack module bundler. The unbundled source code is located in /src/js. 

 The CSS code is compiled using the node-sass npm package. The source code is located in /src/sass. 

 A ‘Reset All Users’ button is added to the header of the UI, which removes the information saved by the project in the browser's 

local storage. 

 Upon running the cmd file, the user is directed to this port http://localhost:8080/. 

 

 

 

5. RESULT ANALYSIS 
 

The proposed system's security and usability will be as follows: 

 
5.1. Password Space 

 

Suppose that the length password is L, i.e., 6 < L < 15, so now there is 6*36L password available for use; therefore, the password space of the 

proposed scheme is: 

 

 
 

5.2. Resistance to accidental login 

http://localhost:8080/
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Accidental Login refers to the possibility of inadvertently entering a password. Because the probability of entering a password is 6/64, or 1/8, 

the probability of an accidental login is (1/8)L. Consider the various L values shown in the graph. 

 
 

 

Fig.6. Probability of Accidental Login 

To ensure security, the user can only enter the wrong password three times in a row. If the account is not successfully authenticated three 

times in a row, the account will be disabled, and the system will send a link to the registered email address that can be used by authorized 
and correct persons to login and re-enable the disabled account.[11] As a result, the likelihood of an accidental login is extremely low. 

 

 

5.3. Resistance to Shoulder Surfing 

As the user has only three chances to enter the password, and if he enters the wrong password, the account will be disabled, and to log in to 

the account, the user must first select a specific color and image pattern they chose at the time of registration phase. As a result, Shoulder 

Surfing resistance is provided. 

 

Fig.7. Probability of Shoulder Surfing 

5.4. Usability 

As we know that users are more familiar with the traditional textual password, it is suggested to give character set freedom to the user in 

which they can enter any (minimum 6) characters (for example, uppercase letter [A-Z], lowercase letter [a-z], number [0-9], and unique 

character set [! @ #, etc.]) from the character set present on the given keyboard. Because of this feature, users can quickly and efficiently 
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find their password characters. Hence, the operation of the proposed scheme is simple and easy to learn.[18] 

 

6. CONCLUSION AND FUTURE SCOPE 

Validation is an essential component of security. Authentication will significantly raise the customer's network security. In this paper, we 

designed a methodology for minimizing shoulder surfing attacks that uses text, color, and image pattern-based graphical passwords. With 

this authentication method, the user can log in to the system without constantly worrying about shoulder surfing. This method employs 

textual passwords, color-based graphical passwords, and image pattern-based graphical passwords, and because the user is familiar with both 

of these password schemes, the user can easily and efficiently log in to the system. We may be able to use this system in a high-security 

application in the future. 
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Uses of Dynamic Features of Face in Lie detection 
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Abstract 
As one of the most successful applications of image analysis and understanding, face recognition has recently received significant 
attention, especially during the past few years. It can be used in better manner for different applications where identification is 

needed. There are mainly two reasons for this trend; the first is the wide range of commercial and law enforcement applications 
and the second is the availability of feasible technologies after 30 years of research. A general statement of problem can be given 
as follows: Given still images of a scene, identify or verify one or more persons in the scene using a stored database of faces. 
Available collateral information such as age, gender, facial expression, eye color, facial structure helps in narrowing the search. 
The other factors effect face recognition are physical changes (such as facial expression changes, aging, personal appearance 
(make-up, glasses, hair style etc.)), acquisition geometry changes (change in scale, location and in-plane, rotation of face as well 
as rotation in depth the camera obliquely) and imaging changes (lighting variation, camera variation, channel characteristics). 
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Facial Recognition System, Verification, Lie detection, Linear Discriminant Analysis, SVM. 
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1. Introduction 

 
Facial expressions can be detected by various methods of biometrics and is useful for the lie detection 

purpose that is also known as deception detection. There are various general techniques that are used for 

deception detection on the basis of responses to the questions, body language or the gestures and postures 

of the person during answering the questions. Facial expressions techniques are much more useful and 

proved to be more accurate for deception detection. Facial expressions, and other gestures, convey non-

verbal communication cues in facial-to-facial interactions. This technique can operate in two different 

ways [4] according to the requirement, these are: 

 Face Verification (or Authentication): in this, problem image is matches to only one image in the 

database (one to one matching), if image features matched then authentication is given else not.  

 Face Identification (or Recognition): if the aim is to identify the face then image is compared to 

several images (one to many matching) in the database one by one and scores are given to each 

matching. The image that got highest scores is decided to be the closest to the problem face. 

For the facial recognition, various landmarks on the human face are used. These are: 

 Smiles 

 Depth of the eye socket 

 Anger 

 Gap between words 

 Movement of lips 

 Movement of eyes 

Lie detection using Face recognition system is becoming more popular because these are not only cost 

effective but also they don’t require any corporation from the user side, hence these are easy. It uses three 

types of sets i.e. training set, gallery set and probe set. The training set is used to make the algorithm 

capable of characterizing the whole human face. The gallery and probe set are used in testing stage. The 

gallery set contains the known identities and probe set contains unknown identities. The algorithm 

identifies the probe images by comparing with gallery images. Image can be taken at any time even not 
disturbing the user in other words there is no need to make contact with the user, image can be taken from 

a distance. A good quality of image can also be taken from distance by using some good quality cameras. 

In 2007 US National Institute of Standards and Technology announced that their FRVT (face Recognition 

Vendor Test) performed same or better as a human for the images that are taken in the varying light 

conditions. But in the latest research the best automated systems achieved a FRR (False Reject Rate) of 

0.01 i.e. 1 in 100. 

2. FacialExpression Recognition Techniques for Lie Detection 

 
Face recognition system have multiple techniques till the time that can be divided further into multiple 

categories or schemas, among the various techniques, each technique has its own merits and demerits 

which will be discussed here. FRT is a task that contains further sub-tasks in it like face detection, face 

segmentation and then face recognition. The major techniques in FRT are: 

2.1 PCA (PrincipalComponent Analysis) 

 

It is a linear transformation in which a training set of faces is created and Eigen faces are calculated i.e. a 

database is created first, then the new image is projected onto the Eigen faces and closeness to one of the 

known faces is checked. Again unknown faces are added to the training set and Eigen value is re-

calculated until goal is achieved.  

 

Creating training sets 
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[3]Take face image I(x,y) be 2 dimensional N by N array of intensity values where image may also be 

considered as a vector of dimension N2, also each training face differ from average by vector ɸ. The 

procedure for creating sets is shown in figures below. 

 

Training Set Faces: 

 

 
  (Figure 2.1.1) 

 

Average Face: 

 
  (Figure 2.1.2) 

 

Average face is subtracted from the training set face and the result is known as Eigen face that is stored in 

the database along with the training set images. 

According to Rabia Jafri and Hamid R. Arabniain their research paper on “A Survey of Face 

Recognition Techniques”, PCA performs well in reducing the dimensionality but there is a greater error 

rate as compared to other methods, so in general it is used mainly to reduce size and then other methods 

like ICA, PCA etc. are used for the feature selection purpose. 
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2.2 LDA (Linear Discriminant Analysis) 

 
[1]This method was developed in 1997 by P. Belhumeuret. al, which is based on Fisher’s LDA. This 

approach is used for classifying samples of unknown classes based on training data into known classes. 

The main goal this technique is to maximize between-class variance and minimize within-class variance. 

This method proved to be very efficient in facial feature extraction, however it also given some problems 

like small sample size also known as “SSS” problem. According to Aamir Khan, Hasan Farooq in their 

paper “Principal Component Analysis-Linear Discriminant Analysis Feature Extractor for Pattern 

Recognition” the problem of small sample size can be solved by making use of PCA+LDA, but recent 

experiments shown that bidirectional PCA+LDA gives better results and need less memory and 

computational, also it shows greater recognition accuracy. 
 

 
  (Figure 2.2.1) 

 

Many of the linear discriminant analysis algorithms make use of PCA for the purpose of reducing 

dimensions that is to solve the problem of size and after that LDA is used to maximize the discriminant 

power of extracting features. From this it can be concluded that if LDA is implemented directly without 

using PCA, it will results in poor feature selection. 
This technique has lower error rates as compared to Eigen faces method. This technique works well even 

if different illumination conditions appear while taking the image sample. 

 
2.3 EBGM (Elastic Bunch Graph Matching) 

 
[8]In this technique each face is represented by a set of feature vectors positioned on the nodes of a coarse 

2D grid placed on a face. Each vector is comprised of a set of responses of 2 dimensional Gabor wavelets 

that differs in orientation and scale which transforms a dynamic link architecture which projects the face 

onto elastic grid [6]. 

 

 
   (Figure 2.3.1) (Figure 2.3.2) 
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The node of the grid is called Gabor jet. Comparing of the two faces is done by matching and adapting the 

grid of a test image to the reference image. Number of nodes in both of the grids is same, where the 

quality of match is checked by using a distance function. As written by LaurenzWiskott, Jean-Marc 

Fellous, in their paper “Face Recognition by Elastic Bunch Graph Matching”, this technology performs 

quiet better in general but it requires image of large size, for example: 128 X 128, therefore it will create 

some problem in the video sources where image size is very small. 

 
       (Figure 2.3.3) 

2.4 AAM (Active Appearance Model) 

 
This technique was introduced in 1998by Cootes et.al, who creates a model of face to interpret the images 

of the face and is a powerful statistical model. The changes[11] that can appear on the face are broadly 
divided in two parts mainly- texture and shape. Different numbers of iterations are performed to calculate 

and cover a whole face.  

The goal of this technique is to reduce the effect of challenging conditions on the performance of FRS 

(Face Recognition System). Active appearance models are creative models that generate the unseen 

images of the sample object. Once specific and compact basis are calculated then unseen images can be 

formed by adjusting the parameters.  

 
  (Figure 2.4.1) 

 

AAM[5] makes use of principal component analysis in the process so that differences in the shape and 

texture can be modeled and also an image could be represented by making use of a small set of 

parameters. After representing the image illumination and normalization processes are applied on it to 

reduce illumination effects and to increase the accuracy.  

AAM models are fitted for the front face images and also they are much useful in the area where the 
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purpose is face tracking, recognition and synthesis. However, there are some drawbacks in AAM models 

like they are unable to isolate a pose from the face image and also not useful in identity and expression 

changes. 

 

2.5 3 D Morphable Model 
 
[10]This idea of 3 D Morphable Model was generated by Vetter. The idea is based on a vector space 

representation of faces such that any combination of shape and texture describes a realistic human face. It 

makes use of 3 dimensional representations so that it can accurately model illumination, pose and 
expressions. 

 

 
    (Figure 2.5.1) 

According to latest research byVolker Blanz these methods are very useful in various areas like in pose-

variant, age-variant facial recognition, 3 D gaming, 3 D movie characters etc. but there are few drawbacks 

of these models. These models need to preprocess of the image and also needs camera calibration, also 
computational costs of these models is high and there is problem of head pose variations. 

3. Why FacialExpressions over another biometrics? 

 
 It requires no any physical interaction on behalf of the user. 

 It does not require any expert to interpret the comparison result. 

 It can identify a person from the large crowd. 

 It can be used for the verification of credit cards, personal ID, passport and other security purposes. 

 There is no need to make contact with the person whose image is to be taken. 

 No any harm to the body of the human. 

 

4. Recent Developments 

 
 Face recognition based on Gabor image and SVM. 

 Race recognition based on Fuzzy rough set. 

 Face recognition based on least square support vector machine with improved algorithms. 

 ISVM for face recognition. 

 Face recognition based on DWT/DCT and SVM. 
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 Face recognition based on principal component analysis and SVM. 

 Immigration-US-VISIT- United State Visitor & immigration status Indicator. 

 Banks-ATM &check cashing security. 

 Airport –Detected for registered traveler to verify the traveler. 

 Classification of face by Gender, Age, attributes. 

  
New face reader with LCD Access control into banks 

5. Limitations of Facial Expression System 

The condition where Face Recognition does not work well includes: 

 Poor lightening 

 Sun glasses 

 Long hair 

 Other objects that partially covering the subject’s face 

 Low resolution images 

 

6. Comparison of all techniques 

The errors rates FRR and FAR are interrelated and together they define the recognition rate or accuracy of 

a verification system.  

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
(1 − FRR) +  s(1 − FAR)

1 + s
 

Where, s is a scalar skew parameter which is common between authorized and unauthorized users. Here 

the skew parameter taken is the number of input images given. The FAR and FRR can be adjusted by 

altering a threshold on the confidence scores. Using this here is a comparison of all techniques according 

to their accuracy. 

 

 

Method 

 

Recognition rate 

 

Given By 

 

PCA 

 

77% 

Steven Fernandes and JoseminBala-

“Performance Analysis of PCA-based 

and LDAbased Algorithms for Face 

Recognition” 

 

LDA 

 

93.57% 

Isra’a Abdul-Ameer Abdul-Jabba-“Image 

Processing for Face Recognition Rate 

Enhancement” 

 

EBGM 

 

75.29% 

RahimehRouhi, Mehran Amiri and 

BehzadIrannejad-“Areview on feature 
extraction techniques in face 
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recognition” 

 

AAM 

 

76.2% 

Pedro Martins, Joana Sampaio, Jorge Batista- 

“Facial expression recognition using 

active appearance models” 

 

3D Morphable model 

 

88% 

B. Weyrauch, J. Huang, B. Heisele, V. 

Blanz-“Component-based Face 

Recognition with 3D Morphable 

Models” 

 

7. Conclusion 

 
Lie Detection using Face recognition technology become most useful secures, cost-saving and 

convenience tool for different authorities. Here different efficient techniques for processing and 

recognizing face objects, which can be used in different identification applications, are described. There 

are also some limitations of face recognition method. But ignoring these limitations, this becomes the 

most popular method for identifying and verifying the truth or lie of the person. 
 

8. Future Work 

As there are limitations in the various techniques of lie detection using facial expression recognition so 

still there is need to do work in various areas. A new algorithm will be generated using facial expressions 

so that result can be enhanced by making use of techniques like PCA, LDA, and AAM for improved 

accuracy rate of the facial expression lie detection process. The algorithm should be usable in a simple 

and easily adaptable setup. This implies a single camera setup, preferably a webcam, and no use of 

specialized equipment. 
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Abstract. Nowadays, Big data, Cloud computing, Fog Computing, Internet 

of Things, Wireless Sensor Networks are emerging technologies that results 

in generation of large amount of data. The collected data have valuable 

insights and analytics techniques are used to get this additional value from 

the data. But, the properties of data have changed that creates several 

challenges in the analytics process. To have an efficient and reliable 

analytics on data, these challenges are needed to be overcame. In this paper, 

a review of importance and scope of data analytics in current and new 

emerging technologies are given. Then, the paper discusses some of the 

challenges in analytics that arises with these technologies. In the end, 

optimization techniques used in data analytics to overcome these challenges 

have been presented. 

Keywords: Data analytics, High dimensionality, Meta-heuristics, 

Optimization. 

 

 

1 Introduction 
 
In the recent decade, data is identified important tool in various business domains. The data 

can support business processes including decision making, marketing, sales and many more. 

Organizations collect and maintain the data to get valuable insight that is used in various 

mailto:girdhar.gopal@gmail.com
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business activities. New emerging technologies, Big data, Internet of Things, Cloud 

computing have advanced the process of data collection and maintenance. Now, data analytics 

applied on the current applications need to overcome the challenges arise with these newer 

technologies. The size, variety and complexity of data has changed that increase the 

challenges in extraction of insights from the data. Moreover, complexity of problems also get 
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increased that raises other issues. Text analytics, network analytics, sentiment analysis are 

techniques used in different problem domains. The problem domain is wider that creates the 

need of advanced and optimized analytics techniques [1-3]. 

 
1.1 Data Analytics 

 
Data analytics has been used in industries and organizations from several decades. Statistical 

methods are used to get a detailed description and inferences from the data. Classification, 

clustering are data mining methods that can be used for description and prediction of future 

values. Now, data analytics has evolved that machine learning and agile methodologies are 

used in the process. These advanced analytics are useful for applications with high volume and 

various types of data. Business Intelligence and Analytics, Information Systems, Social 

Media, Marketing, Learning and Big Data are some of the current applications of the data 

analytics [4-8]. 

There are several types of data analytics that are used to form a model which represents a 

particular aspect of the data. Descriptive analytics deal with the current aspect, while 

predictive analytics is more concerned about the future aspects. Nowadays, the other analytics 

called as prescriptive analtics is getting more popular. On the basis of predictive values 

optimized guidelines can be prepared under prescriptive analytics [9]. 

In this paper, the various concepts of data analytics are studied. It includes the scope, 

challenges and optimization in data analytics. Section II discusses the scope of data analytics 

in current and future applications. In next section, various challenges in data anaytics, existed 

due to the limitations of data and methods have been discussed. To handle the given 

challenges, usage of optimization techniques are discussed in the section IV. Section V 

concluded the role of data analytics with emerged technologies and the need of optimization 

in data analytics. 

 

2. Scope of Data Analytics 
 
Data analytics provides more confidence in the decision making by providing related 

knowledge from the data. In the current era of advancement, with the large amount of data, 

various analytics techniques are used in several applications. It leads to wide the scope of data 

analytics into various business domains. Some of them are discussed in this section. 
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Learning Analytics Learning analytics is widely used in education domain. The purpose is to 

improve the learning process with learning environment. Data analytics is used to determine 

the factors affecting the learning in current learning environment. There is an increase in 

online learners due to availability of online resources. The analytics activities have their 

importance in online learning. Moreover, there is another analytics called as academic 

analytics that focuses on the whole academic activities [10-12]. 

 
Forensic and Crime Analysis It includes analysis of crime scene to search the patterns in the 

crime. Objects used in crime and other field related information are used to find potential 

suspects. Analytic activities have their implications in prediction of possible crime scene in 

future [13-14]. With rapid growth of digitization and social media, cyber crime is also 

increasing. Analytics are used tracking and analysis of these cyber crimes [15]. 

 
Analytics in IoT, Cloud Computing and Fog Computing There are several emerging 

technology such as Internet of Things, Cloud Computing, fog computing etc. These 

technologies are generating and collecting a large amount of data. These emerging 

technologies are collaborated with data analytics to emerge value for the business. However, 

new challenges arise with this collaboration that leads to use of advanced and optimized 

analytics techniques [16-18]. 

 
Traffic and Accident Data Analytics Nowadays, analytics is widely used in the traffic analysis 

such that appropriate actions can be taken to reduce the traffic from high congested area. 

Analysis is also performed on the accident data to determine the various factors involved in 

accident. Impact of these factors is analysed and actions are taken to reduce the impact of 

these factors [19-20]. 

 
Behavioural Analytics There are several social media platforms that engage a huge amount of 

users. Social media data varies from text, images to videos. The data is analysed for different 

purposes in several applications. Analytics techniques are used to get knowledge about the 

users and influencing their actions. Statistical techniques are applied on the data to get some 

descriptive information about the users. Various machine learning techniques are used to 

predict the future behaviour of users towards new services [21-22]. 

Determining customer's intentions for purchasing products is a complex and beneficial task in 

sale. The data is analysed to categorize customer into a particular group. Previous purchase 

records of customers are used in formation of a model, 
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that is used for predicting future purchases of customers. The analytics process is very useful 

for applications where suggestions are given to the customer for services [23-24]. 

 
Healthcare Analytics Healthcare field have a wide range of data. The data quantity and 

quality are changed with the usage of advanced techniques and tools in healthcare. The 

analytics process has a wider scope in the healthcare and different types of analytics can be 

used in the respective area [25]. 

 
Business Analytics Analytics is used in business to have insights that support decision 

making. It is used in various business tasks. A competency is developed by marketing 

analytics. Various techniques of visualization, grouping and prediction can be used in 

marketing analytics [26-28]. Risk analysis is another sensitive task in business. A descriptive 

analytics can be used for better understanding of risk factors along-with their effects. 

Moreover, analytics can be used in prediction of outcome of risk handling process [29]. 

 
Banking Analytics It is used to determine whether a particular customer is worthy of a 

particular service or not. Based on the data collected for the customer, analytics are used for 

the prediction. This analysis when used in banking applications such as loan Approval and 

credit card assignment have positive impact in final decision making [30-32]. 

 

3 Challenges in Data Analytics 
Data analytics has wider scope and used in variety of domains. Due to this, several challenges 

exist at different phases of the analytics process. Limitations exists with the variety of 

data, method used for modelling and many more. Some of the challenges in use of data 

analytics are discussed in this section. 

 
Data collection There are several data collection techniques used in collection of data from 

various data sources. Data sources vary from traditional sources to current online platform. 

Conventional data collection techniques are more time consuming and may not be feasible in 

current applications. Online platforms are collecting enormous amount of data each day. 

Also, with the rapid growth in use of digital data, online data collection techniques are 

becoming more popular. They require less human intervention, provide fast data collection 

with help of various devices and collect large amount of data in different formats. These 

techniques are used in collecting data for real time applications. However, some new 

challenges 



13 
 

13 
 

arise with these new data collection techniques [33-34]. To have better insights from the data, 

collected data must represent the actual state of the problem. So, the data collection techniques 

must be able to collect all ranges of the data with less specificity. 

 
Data complexity In most of the current applications, available data is more complex than 

conventional applications. There is a huge increase in the size of data. Handling of this data is 

difficult with traditional data handling techniques. A large number of current applications 

have data which exists in different formats. All these formats may not be processable and 

transformed into another format for processing. Furthermore, all the available data may not be 

homogeneous in nature and different techniques are needed to gain particular insight from the 

data. Most of the traditional techniques deal with structured data. For the processing of semi- 

structured and unstructured data different techniques are required. Also, the result of the 

analytics are visualized differently. For the same type of data, domain of their attributes can 

have large variations. So, additional techniques are needed to handle to all these complexities 

[22],[35-36]. 

. 

Data dimensionality Dimensionality [37] of currently available data is much higher than the 

traditional data. These higher dimensions can add new knowledge and also generate new 

challenges in data processing. Not all dimensions can be used in all applications, then 

techniques are used to reduce dimension. For example, in clustering only certain attributes are 

to be selected to form specific clusters [38-39]. Here, dimensionality of data has to be reduced 

to get the appropriate number of attributes. Several techniques are used for handling 

dimensionality of data. Selecting and extracting appropriate number of attributes from the 

large set of attributes are some methods used to reduce the dimensionality of the data. But 

when the dimensionality of the data is reduced, there is a loss of information. This loss can 

affect the reliability and accuracy of the results [35]. 

 
Data integration Data is collected from the different sources with the use of different 

platforms. To process this data, it must be integrated to form a single dataset that represents 

the actual state of the data. There are variation in the quality of the data collected from 

different sources as they can have different representation for the same data. Data can also 

vary in size. Data from a particular data source can be biased in nature. Results of analytical 

activities are dependent on these characteristics of the data. While handling these issues, there 

can be loss of information from the data [35-36]. 
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Data pre-processing Data collected may not be directly used for analysing. There can be 

several difficulties with the data. Some instances of data either do not have values for some 

attributes or the available value in not valid in the attribute domain. If this data is used, it may 

generate results that are less reliable and less accurate. Several techniques are used to handle 

these difficulties in the pre-processing phase which is performed before modelling the data. In 

this phase, collected data is processed so that all these uncertainties in data can be handled. 

Also, relevant attributes of data can be selected depending on the problem. Several methods 

are used for selecting these attributes [40-41]. 

 
Data modelling There is a significant role of methods used in analytics process in accuracy 

of the final model. Conventionally, statistical and machine learning methods are used for data 

modelling. It includes hypothesis testing, correlation, regression, classification, clustering and 

many more. In current applications, where characteristics of data has changed, modelling of 

data with these methods may not be as accurate as traditionally. For the current problems, 

new approaches are developed by researchers. Some of them are hybrid approaches that 

combine the conventional methods with other optimization techniques [36],[42-43]. This 

hybridization of two or more methods is applied on many levels. 

 
Data processing Data size has increased exponentially and can not be handled with traditional 

databases. It requires non-traditional databases for this data. Furthermore, processing 

requirements of data has also been increased. There is a need to accommodate this scalable 

nature of the data. It may be possible that different data analysed differently for efficient 

analytics [4],[17],[39]. 

 

4 Optimization in Data Analytics 
 
Optimization techniques are used in the different phases of the analytics process. The 

optimization techniques are used in pre-processing of the data. Here, data is processed to 

prepare for the final modelling. It includes processing of different characteristics of the data. 

Optimized modelling approaches are also used in the formation of model for the respective 

problem. This section discussed about some of these optimized analytics approaches. 

In current real world applications, the dimensions of data is large that makes the analysis of 

data more difficult. There are several optimization techniques that are suitable for the high 

dimension problem. Genetic Algorithm (GA), Particle Swarm 
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Optimization (PSO), Differential Evolution (DE) are some optimization techniques that are 

being used in these applications. High dimensions can be handled more effectively with these 

optimization techniques [44-45]. 

Clustering is used in data analytics to group data based on some measures, the group can be 

used in analysis and decision making. In current applications, optimization based clustering 

approaches are used to have more accurate and efficient outcome. Differential Evolution 

(DE), Particle Swarm Optimization (PSO), Artificial Bee Colony (ABC), Evolutionary 

Algorithms (EAs) are being used for both fuzzy and crisp type of clustering. These algorithms 

are found to have good performance with large size data as well as with complex problems 

[46-48]. 

Two types of model are used for classification of data for prediction. Regression is one such 

model that establishes a relationship between the variables. An optimized regression approach 

is used that minimizes the measured error [49]. Particle Swarm Optimization (PSO) is a meta-

heuristic algorithm used for feature selection and applied in simple, binary and fuzzy 

classification [50-52]. 

Nowadays, applications use cloud to store their data that can be processed on the cloud. Cloud 

data analytics has used the optimization techniques to overcome the generated issues such as 

scheduling [53]. Optimization techniques used in big data analytics, handle the various 

challenges throughout the analytics process associated with the big data. Evolutionary 

Algorithms and swarm based algorithms are used for feature selection, dimensionality and 

other issues in big data [54-56]. The problem of multi-objectivity is also existed in the big 

data, the optimization techniques are found to be more effective in the multi-objective 

problems [57]. 

 

5 Conclusion 
 
This paper provides a brief study on scope and challenges in data analytics with current 

technologies. The scope of data analytics has increased with emergence of more advanced 

technologies. It also leads to generation of new issues in application of analytics techniques in 

different domains. Several optimizations techniques has been used to handle all these issues 

and to improve the accuracy of solutions. Many improved solutions have used evolutionary 

and bio-inspired algorithms at different levels. Usage of these algorithms increase the 

applicability of the analytics process to the problem with complex data characteristics. In 

current problems, there is a need of processing data before final modelling. Optimized pre-

processing techniques are used for these problems. Moreover 
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several optimization techniques have improved the accuracy of final solution of decision 

making process. As the properties of data and problems have changed, more and more 

optimized techniques are been developed and used. There are hybrid algorithms that can be 

used to tackle these types of problems. 
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Abstract - Crop Yield prediction is very essential in Agriculture domain. Revenue generated 

from a crop is completely depend on the total yield.The crop yield is dependent on the 

nutrient contents and drastically affects the health of the crop. Thus, nutrient deficiency 

analysis is much important for better yield.It will be helpful for farmers to utilize the yield 

prediction results for their management and financial decision.  Machine Learning could be a 

best solution to the crop yield issues. Machine Learning is the automated process in which 

models learn by themselves, identify patterns and make decision. The primary aim of this 

study is to review different Machine Learning and Deep Learning Techniques used in Crop 

Yield prediction. This literature review indicates that Machine Learning and Deep Learning 

techniques can help us to predictaccurate yield of crop as compared to traditional methodsby 

using several datasets of soil, crop, weather etc. 

 

Keywords: CNN-RNN, Random Forest, Neural Network 

 

1.Introduction 
Agriculture sector plays a predominantrole in development of the country. It is not only an 

enormous aspect of the growing economy, but it’s essential for us to survive. It’sa crucial sector for 

Indian economy and also human future(Venugopal et al., 2021).  

The yield is a measurement of the amount of crop grown per unit area of land. Crop yield isaffected 

by many factors such as crop genotype, environment, and management practices. (Khaki et al., 

2020) Variation in crop yield happened due to change in environment, bothspatial and 

temporal.Achieving maximum crop yield at minimum cost with a healthyecosystem is one of the 

main goals of agricultural production. Earlydetection and management of problems associated with 

crop yield restrictionscan help increase yield and subsequent profit, and estimatingyield is 

important to numerous crop management and business decisions.(Chlingaryan et al., 2018)In such 

circumstances, accurate yield prediction plays a very important role in food management.  

Machine Learning and Deep Learning, the branches of Artificial Intelligence focusing on learning 

and prediction provides a practical approach of prediction based on several features. ML 

Techniques are prominent in solving large non-linear problems. The performance of ML model is 

measured by performance metric. These models provide sharp accuracy on deriving features using 

datasets from multiple sources.Machine Learning is generally classified in three parts: -  

 

 Supervised Learning  

 Unsupervised Learning  

 Reinforcement Learning  

 

This purpose of this research study is to provide an overview of the different Machine Learning and 

Deep Learning techniques that have been used in Crop Yieldprediction.  

2. Literature Review 

(Venugopal et al., 2021)had predicted the yield of crop based on weather, yield, humidity, 

windspeed and rainfall dataset. Several Machine Learning Algorithms like Logistic Regression, 

Naïve Bayes and Random Forest algorithms were used for making decision based on input features. 
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The results indicated that Random Forest outperformed with 92.81% of accuracy. 

(Ravi & Baranidharan, 2020)had predicted the Crop Yield based on cultivation area, rainfall and 

maximum and minimum temperature.Various Machine Learning Algorithms like Linear 

Regression, Support Vector Regression, Decision Tree, Random Forest and XG Boost were used. It 

was found that the XG Boost performed well with R2 is 0.9391 as compared to other techniques. 

A Crop Yield Prediction was performed by(Khaki et al., 2020)based on yield performance, 

management, weather, soil using a deep learning framework using CNNs (Convolution Neural 

Network) and RNNs (Recurrent Neural networks) for yield prediction based on environmental data. 

Random Forest (RF), deep fully connected neural networks (DFNN) and Lasso were also used for 

predicting Yield of Crops. The proposed hybrid model CNN-RNN outperformed. 

A Crop Yield Prediction was performed by (Chaudhary, 2018)based on Soil, Weather and Crop 

dataset. An Artificial Neural Network (ANN) was used for prediction yield prediction based on past 

year prediction data. It was found that, Neural Network is the best solution for agriculture problems 

such as prediction of crop yields. 

(Bhanumathi et al., 2019)had predicted the Crop Yield and deliver proper recommendations about 

required fertilizer ratio based on atmospheric and soil parameters of a land. The features taken into 

consideration were state, district, crop, area, season, production and soil data. The Machine 

Learning Algorithms like Random Forest and Back Propagation were used and the result showed 

that Random Forest Algorithm performed well. 

The Soybean Yield prediction was performed by (Terliksiz & Altylar, 2019)using satellite images 

and soybean labels. 3D CNN was used for the same and it worked well as compared to Histogram 

CNN. But choosing input data frames to a model is very important. 

A two-tiered Machine Learning model was built by (Shidnal et al., 2019)to identify nutrient 

deficiency of a paddy crop. Random images of the crop lands were taken as features. Neural 

network and K-means Clustering were used. In the first level, neural networks were used to identify 

the nutrient deficiency which indicated satisfactory results. In the second level the application of K-

means Clustering method was used to quantify the intensity of presence of the particular deficiency 

and corresponding yield value. 

(Nigam et al., 2021)had predicted the yield of crop based on temperature, rainfall, area, season. 

Several Machine Learning Techniques like Logistic Regression, XGBoost Classifier, KNN 

Classifier, Random Forest Classifier, Artificial Neural Network were used. Among all the 

techniques, Random Forest Classifier outperformed with 67.80% of accuracy. 

(Venkat et al., 2019)had predicted the crop yield and recommended suitable fertilizers to gain high 

yield of crops using pH dataset, Crop dataset, fertilizer dataset. Artificial Neural Networks (ANN) 

and Backpropagation Neural Network were used and Neural Networks performed well to predict 

the soil quality and crop yield. 

The prediction of wheat, barley and canola crop yield using on-farm data was performed by (Filippi 

& Jones, 2020)using Yield monitor data of wheat, barley and canola crop and rainfall dataset. 

Random Forest model performed well for all three seasons. 

The prediction of crop yield and suggestion of the optimal climatic factors to maximize crop yield 

was performedby (Shah et al., 2018)using humidity, yield, temperature and rainfall datasets.The 

Machine Learning Techniques such as Multivariate Polynomial Regression, Random Forest and 

Support Vector Machine (SVM) were used to solve the problem. The result indicated that Support 

Vector Machine outperformed compared to other two models. 

The prediction of crop yield and to study impact of climate change in agriculture was performed by 

(Crane-Droesch, 2018)using Corn yield datasets. Algorithms used in this prediction was 

Semiparametric neural networks (SNN) and OLS Regression. The Result showed that 

Semiparametric Neural Networks (SNN) was more accurate than OLS Regression. 

The below table tabulates the various Machine learning and Deep Learning techniques used for 

Crop Yield prediction with different set of parameters. 

Title  Objective Parameter Technique Result 
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(Venugopal 

et al., 2021) 

To predictcrop 

yield by applying 

various machine 

learningalgorithm

s  

Weather, 

humidity, tempe

rature, 

windspeed, 

rainfall dataset 

 

Logistic 

Regression, 

Naïve 

Bayes and 

Random 

Forest. 

Random Forest 

outperformed with 

92.81% of accuracy. 

(Ravi & 

Baranidhara

n, 2020) 

To predict crop 

yields based on 

environmental 

conditions. 

cultivation area, 

rainfall and 

maximum and 

minimum 

temperature 

Linear 

regression, 

Support 

Vector 

Regression, 

Decision 

Tree and 

Random 

Forest, 

XGBoost 

XGBoost performed 

well with R2 is 0.9391. 

(Khaki et 

al., 2020) 

To forecast corn 

and soyabean 

yield 

yield 

performance, 

management, 

weather, soil,  

CNN-RNN, 

Random 

Forest (RF), 

deep fully 

connected 

neural 

networks 

(DFNN), 

and LASSO 

The hybrid model CNN-

RNN outperformed. 

(Chaudhary, 

2018) 

 To predict crop 

and crop yield 

based on the 

existing data by 

Artificial Neural 

Network. 

Soil data, 

weather data, 

crop data 

Artificial 

Neural 

Network 

Neural Network is best 

solution for agriculture 

problems such as 

prediction of crop yields. 

(Bhanumath

i et al., 

2019) 

To predict crop 

yield and to 

deliver proper 

recommendations 

about required 

fertilizer ratio 

based on 

atmospheric and 

soil parameters of 

a land. 

 

state, district, 

crop, area, 

season, 

production, soil 

data 

Random 

Forest, 

Backpropag

ation 

algorithm. 

Random Forest 

performed well. 

(Terliksiz & 

Altylar, 

2019) 

To predict 

soybean yield. 

Satellite images, 

soybean labels 

3D CNN  3D CNN worked well as 

compared to Histogram 

CNN. But choosing 

input data frames to a 

model is very important. 

(Shidnal et 

al., 2019) 

To identify 

nutrient 

deficiency of a 

paddy crop. 

Crop images Neural 

network, 

K-means 

Clustering 

In the first level, neural 

networks were used to 

identify the nutrient 

deficiency which 
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indicated satisfactory 

results. In the second 

level the application of 

K-means Clustering 

method was used to 

quantify the intensity of 

presence of the 

particular deficiency and 

corresponding yield 

value. 

(Nigam et 

al., 2021) 

To predict the 

yield of the crop 

by applying 

various machine 

learning 

techniques. 

temperature, 

rainfall, area, 

season 

Logistic 

Regression,  

XGBoost 

Classifier , 

KNN 

Classifier 

,Random 

Forest 

Classifier, 

Artificial 

Neural 

Network 

Random Forest 

Classifier outperformed. 

(Venkat et 

al., 2019) 

To predict the 

crop yield and 

recommends 

suitable fertilizers 

to gain high yield 

of crops. 

pH dataset, Crop 

dataset, fertilizer 

dataset 

Artificial 

Neural 

Networks 

(ANN), 

Backpropag

ation 

Network 

Neural Networks 

performed well to 

predict the soil quality 

and crop yield. 

(Filippi & 

Jones, 

2020) 

To predict wheat, 

barley and canola 

crop yield using 

on-farm data.  

Yield monitor 

data of wheat, 

barley and 

canola crop, 

rainfall dataset 

Random 

Forest 

Random Forest model 

performed well for all 

three seasons. 

 

 

 

(Shah et al., 

2018) 

To predict crop 

yield and suggest 

the optimal 

climatic factors to 

maximize crop 

yield. 

humidity, yield, 

temperature and 

rainfall 

Multivariate 

Polynomial 

Regression, 

Random 

Forest, 

Support 

Vector 

Machine 

(SVM) 

Support Vector Machine 

outperformed compared 

to other two models. 

(Crane-

Droesch, 

2018) 

To predict crop 

yield and to study 

impact of climate 

change in 

sgriculture. 

Corn yield 

dataset 

Semiparame

tric Neural 

Networks 

(SNN), 

OLS 

Regression  

Semiparametric Neural 

Networks (SNN) is more 

accurate than OLS 

Regression. 

 

3. Conclusion  
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Crop Yield prediction plays a vital role in Agricultural sector. Machine Learning and Deep 

Learning Techniques can help farmers to solve yield issues and helps to increase revenue. 

However, Machine Learning cannot solve the yield issues completely due to the complexity of the 

problem domain. This literature review takes into consideration the data related to soil fertility, 

weather, crop and past year production and several Machine Learning algorithms like Random 

Forest, CNN-RNN, SVM and so on. Neural Network could be a better solution to solve the yield 

issues. Random Forest also worked well. 
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Abstract. Because the human eye, particularly the iris, has unique and distinguishing characteristics that set each 

person apart from others, eye print has emerged as one of the most critical physiological characteristics of the human 

being, with increasing importance in biometrics to identify people. In this paper, an effective method was proposed 

for recognizing irises using both the LBP operator and the histogram intersection distance classifier, where an 

effective method was used to improve the image and remove noise in addition to subtracting the area of interest. 

LBP, DWT provides frequency features around the iris image and extracts the largest number of characteristics that 

help increase recognition accuracy. In addition, the use of DWT leads to a shorter period and reduced complexity in 

the classification stage. In the classification stage, three classifiers were used, the best of which were chosen in terms 

of accuracy of discrimination. It was relied upon through the results of many experiments conducted. The method 

was applied on two standard bases to evaluate the accuracy of the proposed method. The results indicated that the 

proposed method achieved high discrimination accuracy by using different data sets with less complexity. 

        Keywords: Iris recognition, bio-metric, LBP plainer interpolation, Discrete     
       wavelet transform, Histogram instruction distance. 

 

6 Introduction 

The modern identification scheme includes biometric systems. In biometrics, iris recognition systems have a high level 

of accuracy as the iris is a distinctive pattern of people since it is a unique feature. Biometric systems have become 

common in recent years as information technology has spread. Researchers sought new approaches that could easily be 

measured that don't change over the years. These distinguishing characteristics include physical and behavioral 

characteristics. Physical characteristics include iris patterns, fingerprints, and the geometry of the face and hands, 

among others. Although behavioral characteristics such as voice and signature are beneficial, physical characteristics 

have proven to be more beneficial because they accurately recognize and differentiate individuals. Iris recognition is a 

critical biometric recognition technique for human identification.[3]. Iris recognition has risen to prominence as a 

preferred method for large-scale user authentication, with considerably higher user acceptance than the more accurate 

retinal identification. The iris patterns are extremely stable and special, with the likelihood of two identical irises being 

potentially 2 estimated to be extremely low, i.e. one in 1072 [1]. Even though iris patterns' performances were 

systematically evaluated in the literature, they are often insufficient to meet the stringent requirements for very large-

scale applications. Personal identification methods based on multi-biometrics (multi-algorithms, multi-features, multi-

classifiers, etc.) are much more promising for such applications and have yet to be investigated for improving 

performance utilizing iris images [2]. Iris recognition is a biometric authentication technique that uses the iris of an 

individual's eyes to retrieve features. Each person has a unique iris; differences can be seen even between identical 

twins and between the right and left eyes of the same person [4]. 
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7 Proposed 

Technique 

In this paper, an effective 

method for distinguishing the 

eye print is proposed through 

the use of the LBP and DWT 

feature vector and the use of 

Histogram intersection distance. 

The different stages of the 

proposed method can be 

summarized as follows:   

1. Preprocessing stage:  

the purpose of this stage is to 

enhance the iris image and 

remove the noise as well as 

extract the region of interest 

and finally Normalize the 

resulting image. 

2. The feature extraction stage: In this stage, the useless information is reduced, and the important features are extracted 

through the use of the LBP characteristic vector, thus facilitating the matching process with different patterns. This 

process aims to extract features specific to each individual by drawing their irises, in addition to the use of WT to 

reduce the complexity of the classification process and increase the speed.  

3. Classification stage: In this stage, the test iris image is classified into recognized or unrecognized. In this work, we 

used the histogram intersection distance classifier in the classification stage. Figure 1 illustrates the proposed 

technique. 

 

 

 

Fig. 2.The proposed technique's block diagram.  

8 Preprocessing 

The preprocessing stage plays a more important role in the iris recognition system because it contains basic 

operations such as converting the image to grayscale, image enhancement and noise removal, and iris image 
segmentation and normalization. 

8.1 Iris image Enhancement 

      we improve the image quality of the iris by removing noise as well as improving the contrast of the iris 

images. For this purpose, we used the histogram equation to increase the contrast of the iris image. The 

important edges in the image were also determined using Unsharp Mask Filter. Fieger 2. Presented the eye 

image before and after the enhancement 
. 
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Fig. 3.Iris image enhancement using filters 

8.2 Iris image segmentation 

      Iris image segmentation is the process of separate region of interest (ROI) from unwanted areas such as eyelashes, 

eyelids, and other details. In this work, an effective method was used to segment and subtract the iris image through 

several steps that can be illustrated as follows [5]:    

 

1. Determining the pupil area by converting the image into a binary gradient and applying morphological processes to 

determine the center and radius of the pupil. 

2. The segmentation process, which is done by applying a mask to each of the pupil and iris area while taking the 

inverse of the iris mask and removing the unimportant parts that represent the eyelashes and the upper and lower 

eyelids in order to extract the region of interest. 

3. Normalization of the iris, which is a complementary stage to the process of segmentation of the region of interest, 

where the shape of the iris is restructured and converted from Cartesian coordinates to polar coordinates and the iris 

vector is prepared for the process of extracting the characteristics. The figure 3. Show some image of iris before and 

after segmentation operation. 

 

 

 

Fig. 4.Some Iris images before and after segmentation process (a) iris image before segmentation (b)   iris 

image after segmentation the ROI 

Enhancement image 

    (a)(b)   
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9 Feature extraction 

In this stage, the most important features of the enhanced segmented test, segmentation, and training of 

iris images are extracted in order to generate feature vectors. For this, we used two of the most 
important feature extraction techniques, namely (LBP Bilinear interpolation), which is one of the most 

important techniques for extracting traits and distinguishing the iris tissue with high accuracy. DWT 

was also used as it provides a hierarchical analysis of images resulting from frequency features at 
different levels. Applying DWT to a 2D image provides four subdomains which are 2D approximate 

subdomains (LL) and three detailed 2D subdomains (LH, HL, HH). In order to reduce the dimensions, 

we used the LL subdomain coefficients and ignored the other subdomain coefficients. Daubches8 

(DB8) DWT was used because it provides more accurate according to other experiments that have been 
conducted [6, 7]. 

 

 
 

 

 

9.1 The  LBP 

The coefficients of LBP operator are computed as follows:   

 

 𝐿𝐵𝑃𝑃,𝑅(𝑥𝐶) = ∑ 2𝑖𝑄(𝑥𝑖 − 𝑥𝑐)𝑃−1
𝑖=0  (1) 

Type equation here. 

Where𝑥𝑐and𝑥𝑖are the central pixel gray-level value and its neighboring 𝑖𝑡ℎgray-level value, respectively. 𝑃 

Is the total number of pixels on a circle with radius 𝑅and center at the location𝑥𝑐. The function 𝑄(𝑥𝑖 −

𝑥𝑐)is defined as [8]: 

 

 𝑄(𝑥𝑖 − 𝑥𝑐) = {
1,
0,

𝑖𝑓𝑥𝑖 ≥  𝑥𝑐𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 (2) 

Most of the research works employing LBP operator use a 3 × 3window and 8 neighborhood pixels as 

shown in Fig.4. This operator is referred to as 𝐿𝐵𝑃8,1(𝑥𝑐) , which means 8 neighborhood pixels on a circle 

with radius 1(𝑃 = 8, 𝑅 = 1). This operator is very simple to use and computationally efficient. Although 

other LBP operators such as 𝐿𝐵𝑃8,2(𝑥𝑐)and 𝐿𝐵𝑃16,2(𝑥𝑐)are also proposed in the literature [9], no extensive 

experimentations are performed for their effectiveness on face recognition. In this paper, we develop a 

computational framework for 𝐿𝐵𝑃8,2(𝑥𝑐)and compare its performance with𝐿𝐵𝑃8,1(𝑥𝑐). We shall show that 

𝐿𝐵𝑃8,2(𝑥𝑐)provides much better results as compared to 𝐿𝐵𝑃8,1(𝑥𝑐) ,and its performance is much better 

under noisy condition 

 We define 𝐿𝐵𝑃8,2(𝑥𝑐)within a5 × 5window using the bilinear interpolation as shown in Fig.5. The locations 

of 8 symmetrically located points are given by (± 2, 0), (0, ±  2),  (±√2, ± √2). the pixel values at 

locations (± 2, 0) and (0, ±  2), marked as 1, 3, 5, 7, are directly available. The pixel values at other 4 
locations are computed using the bilinear interpolation given as: 

 

 𝑓(𝑥,𝑦)=𝑎0+ 𝑎1𝑥+𝑎2𝑦+𝑎3𝑥𝑦 (3) 

 Where the unknown coefficients 𝑎0,  𝑎1,  𝑎2,  and  𝑎4are derived by the 4 neighboring pixels. As an 

illustration, the pixel at location 2 is derived by the use of 4 neighboring pixels marked as 𝑎, 𝑏, c, and 𝑑in the 

first quadrant of the circle. The central pixel𝑥𝑐is averaged using its 8 neighborhood for comparing its value 

with the 8 symmetrically located pixels on the circle. This procedure uses all 25 pixels of the window for its 

computation and hence it is resilient to noise to some extent. 
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Fig. 5.Illustration of a conventional LBP code 

generation in a3 × 3window. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6.the proposed𝐿𝐵𝑃8,2(𝑥𝑐)defined in a5 × 5window using bilinear interpolation 

10 Classification 

     In this stage, Histogram Intersection Distance classifier was used in the graphic-based image matching process due 

to the high resolution of discrimination and matching which has proven effective in the experiments conducted, which 

measures the similarities in the contents through graphs between the test model image and the training images in the 

database. In order to complete the marking process with accept or rejection [10] 

 Let IGIR, IB represent natural color graphs from an image in a database and let ԚGԚR andԚB represent 

normal color graphs of the query image. Also, R, G, B refer to the three-color channels in RGB which 

represent the color space of the pixel. The degree of similarity between the query image and the images 

stored in the database 𝑆c
HI(I, Ԛ)is given as follows [11]: 

 

𝑆c
HI(I, Ԛ) = 

∑ min (𝐼𝑅(𝑟),Ԛ𝑅(𝑟)+∑ min (𝐼𝐺(𝑔),Ԛ𝐺(𝑔)+𝑔 ∑ min (𝐼𝐵(𝑏),Ԛ𝐵(𝑏)𝑏𝑟

min (|𝐼|,|Ԛ|)∗3
  (4) 

 

 

It can be seen that the value of   𝑆c
HI(I, Ԛ) belongs to the interval [0, 1] where if the graphs I and are 

identical, then the value of 𝑆c
HI(I, Ԛ) = 1. 

If either of the two images (query or database) is fully contained in the other, then the value of 𝑆c
HI(I, Ԛ) = 1. 
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11 The analysis of the experimental part 

The accuracy of the iris recognition technology was evaluated through many experiments where the system 

was applied to two standard iris databases, (CASIA-Iris-Interval) database and (IIT Delhi Iris) database. We 

applied the suggested method to a computer running in a Windows environment with i5 CPU and 8 GB of 

RAM. 

11.1 Description of the utilized databases. 

The utilized Iris databases can be described as follows:  

 

(1) IIT Delhi Iris database [12]:  

     The IIT Delhi Iris database primarily contains photographs of iris obtained from students and 

faculty at IIT Delhi in New Delhi, India. From January to July 2007, this database was collected 
in the Biometrics Research Laboratory using JIRIS, JPC1000, and a CMOS digital camera [13]. 

The image acquisition program is written and stored in bitmap format, and it is also freely 

available on request. There are actually 224 users who have access to the database, and all 
images are in raster format (*.bmp). Both subjects in the database are between the ages of 14 and 

55, and there are 176 males and 48 females. The 1120 image database is divided into 224 

volumes, each with its own integer number / identification. These images have a resolution of 

320 x 240 pixels and were all captured in an indoor environment. Furthermore, researchers have 
had access to this database since 2007.  fig.6.  Some sample of this database 

 

 
 

Fig. 7.Some samples of (IIT Delhi Iris) database 

 

(2) CASIA-Iris-Interval database  [14]:  

It is one of the free iris databases available for researchers on the Internet to conduct tests on. The 

iris image data set has been released and developed by the China Academy of Sciences of the 

International Society of Biometrics and has been updated from CASIA-IrisV1.0 to CASIA-
IrisV4.0 where the iris images were taken for CASIA-Iris-Interval using a self-developed close-

up iris camera. The most compelling feature of an iris camera is its circular NIR LED matrix 

design with light flux suitable for iris photography. Due to this new design, the special iris 

camera can capture very clear photos. The CASIA-Iris-Interval database is also well suited for 
studying detailed texture features of iris images. This database consists of a dataset of 249 files 

and each file has two samples (left and right) of one individual, each eye having 6 or 7 iris 

images. This database consists of a dataset of 249 files and each file has two samples (left and 
right) of one individual, each eye having 6 or 7 iris images. The iris images are 8 bit grayscale 

jpeg format with a resolution of 320 * 280 captured in two sessions for most iris images in indoor 

environment. Fig. 7. Some samples of (CASIA-Iris-Interval) 
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Fig. 8.Some samples of 

(CASIA-Iris-Interval)   

database.  
 

11.2 Evaluation of the proposed technique using theIIT Delhi Iris database:  

The proposed method was evaluated by applying it to this rule. A sample of 300 pictures of 100 people 

was taken, at the rate of 3 pictures of the left eye for each person. Three experiments were conducted on 

the IIT Delhi Iris rule. In the first experiment, 200 pictures were chosen for training and 100 pictures. To 

test the proposed algorithm, either in the second experiment 100 pictures were chosen for training and 

100 pictures for the test, while the third experiment 100 pictures were adopted for the training and 200 

pictures for the testing process and it was applied using three types of the LBP feature vector in addition 

to the classifier HID, and the results were recorded in the following tables: 

Table 1.Results of the first experiment on IIT Delhi 

Sample 

test1 
LBP (PEP)*HID LBP 8_2*HID LBP 8_1&HID 

Accuracy Time(s) Accuracy Time(s) Accuracy Time(s) 

3  98% 10.7 98% 10.7 96% 11.0 
 

Table 2.Results of the second experiment on IIT Delhi 

Sample 

test2 
LBP (PEP)*HID LBP 8_2*HID LBP 8_1&HID 

Accuracy Time(s) Accuracy Time(s) Accuracy Time(s) 

2 98% 6.9 98% 7.0 96% 6.32 
 

Table 3.Results of the third experiment on IIT Delhi 

Sample 

test3 
LBP (PEP)*HID LBP 8_2*HID LBP 8_1&HID 

Accuracy Time(s) Accuracy Time(s) Accuracy Time(s) 

3 96% 9.86 93.5% 10.2 93% 10.8 

      The results presented in Tables 1, 2 and 3 indicate that the iris recognition technology achieved high 
recognition accuracy by using the LBP feature vector that combines a large number of characteristics by 

extracting all parts of the image in addition to using the HID classifier that uses graphs to match the training 

and testing images where high accuracy was obtained in a short time 

11.3 Evaluate the proposed technique using CASIA-Iris-Interval Database:  

The proposed method was evaluated by applying it to this rule. A sample of 300 pictures of 100 people 

was taken, at the rate of 3 pictures of the left eye for each person. Three experiments were conducted on 

the CASIA-Iris-Interval rule. In the first experiment, 200 pictures were chosen for training and 100 

pictures. To test the proposed algorithm, either in the second experiment 100 pictures were chosen for 

training and 100 pictures for the test, while the third experiment 100 pictures were adopted for the 

training and 200 pictures for the testing process and it was applied using three types of the LBP feature 

vector in addition to the classifier HID, and the results were recorded in the following tables: 
 

Table 4.Results of the first experiment on CASIA-Iris-Interval 

Sample LBP (PEP)*HID LBP 8_2*HID LBP 8_1&HID 
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test1 Accuracy Time(s) Accuracy Time(s) Accuracy Time(s) 

3 99% 7.7 98% 8.0 92% 7.9 

Table 5.Results of the second experiment on CASIA-Iris-Interval 

Sample 

test2 
LBP (PEP)*HID LBP 8_2*HID LBP 8_1&HID 

Accuracy Time(s) Accuracy Time(s) Accuracy Time(s) 

2 96% 6.0 93% 6.5 85% 7.0 

 

Table 6.Results of the third experiment on CASIA-Iris-Interval 

Sample 

test3 
LBP (PEP)*HID LBP 8_2*HID LBP 8_1&HID 

Accuracy Time(s) Accuracy Time(s) Accuracy Time(s) 

3 94.5% 10.0 91% 10.8 82% 10.6 

 

From the results presented in Tables 4, 5, 6 it is clear that the proposed system gives a high 

discrimination rate of up to 99% through the CASIA-Iris-Interval database with less complexity, and 
from here we conclude that the system works very effectively with different data. 

11.4 Evaluation of the proposed technique using the IIT Delhi Iris and CASIA-Iris-Interval databases 

with DWT:  

By using the discrete wavelet transformation that has proven effective in reducing time while maintaining a high 

resolution of discrimination due to the techniques it applies by reducing image size and thus reducing complexity, the 

following tables illustrate the results obtained from the application of DWT on the two standard bases: 

 

Table 7.The result of applying DWT on databases 

Result with DWT Result without DWT 

Accuracy Time(s) Accuracy Time(s) 

98% 5.4 98% 10.5 

7.  Conclusions 
 Empirical analysis showed the following conclusions: 

1. The proposed iris recognition technology achieves high discrimination rates by using different iris data sets. 

2. The complexity of the proposed method has been reduced through the use of effective LBP in order to identify the 

most important features in addition to the DWT and to consider the scope of the LL only in order to reduce the time 

taken for the classification process. 

3. Using HID in the classification stage leads to achieving high classification accuracy compared to traditional distance 

scale such as Euclidean distance and Chi square distance. 
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Abstract 

 
Cloud computing is a popular practice involving the internet which has the most powerful architecture of computation. Cloud is a 

combination of integrated and networked hardware, software and internet infrastructure.It’s is the on-demand delivery of 
database/storage, compute power, applications and other IT resources through the internet with pay-as-you-go basis. When it comes 
to embracing the cloud, major transformation in technology requires people to change and has cultural as well as technological 
challenges. Governments around the world including India are struggling to managemassive amounts of data that need to be 
processed and utilized properly. In this paper we have provided the detailed opportunities, challenges and impact so far of cloud 
reception in the public authority associations of India. We discuss and compare the major impactsand challenges on cloud adoptionin 
various sectorsof India.  
 

Keyword 

Cloud Computing, Technology adoption, Indian Markets 

 

1. Introduction 

 

The term "cloud computing" refers to the delivery of hosted services over the internet. Infrastructure as a [1] Service 

(IaaS), Platform as a Service (PaaS), and Software as a Service (SaaS) are the three basic forms of cloud computing 

services (SaaS). 

It is possible to have a private or public cloud. A public cloud is described as computer services made 

available to anyone who wishes to use or buy them through the public Internet by third-party providers. Anyone with 

access to the internet can purchase services from the public cloud. Internal cloud or corporate cloud are other terms for 

a private cloud. Instead of the wider public, a private cloud provides computer services to a private internal network 

(inside the enterprise) and selected users. The purpose of cloud computing, whether private or public, is to give 

enterprises and the IT industry remote access to data centers and the ability to handle tasks.The name "Cloud 

Computing" comes from the fact that the data will be stored in the "cloud" and that the client will not need to be in a 

specific location to access it. 

By utilizing the provider's numerous cloud services, the customer can store information on remote servers and 

access it from any location via the internet. People are unaware that cloud services are used on a regular basis. Sending 

and receiving emails, listening to music, viewing TV channels, editing documents, playing multiplayer games, and 

many other activitiesrely on cloud computation and storageservices. 
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Figure 9 Evolution of Cloud Computing 

 

Just until a couple of years prior, relatively few would have guessed how huge CloudComputing would be by 

2019. In this competitive world that combats network issues, avails top-notch services on the internet with better 

functionality without the trouble of including any additional cost of infrastructure and software, you need Cloud 

Computing. Cloud Computing in India has a critical presence over the web world and is quickly developing to a fully-

fledged environment. Cloud computing facilitates consumers as well as business foundations to utilize applications 

without installing them and get access to their own records and personal files across the web.  

Security is regularly viewed as the best test confronting. With advantages of cloud, there comes risks attached 

with it such as, APIs and interfaces hacking, authentication issues and credential risk, organizations’ data breaches and 

much more. 

End-user spending on public cloud services in India is forecast to total $7.3 billion in 2022 [2], an increase of 

29.6% from 2021, according to a recent forecast by Gartner, Inc. 

2. Opportunities for India 

In India, cloud computing has a large presence on the internet and is gradually evolving into a fully-fledged 

environment. Cloud computing allows individuals and businesses to use software without having to install them 

and to access their personal files over the internet. 

All sectors in India, including education, SMEs, healthcare, and government, are striving to move forward 

and will profit greatly from cloud adoption. 

1. Cloud-based education services can be used to provide education through remote and virtual classrooms, 

increasing literacy rates by more than [3] 75% from existing levels. 

2. The health-care industry is likewise progressing quickly, and the cloud can be used to construct a national 

citizen health database. 

3. An agile government is one that adapts to the rapid changes in citizen and employee service expectations. The 

cloud has proven its potential to digitize governance while remaining cost-effective 

4. Because the resources are outsourced to a cloud provider, and the needed capacity may be met on demand, the 
system is simpler, more flexible, and has faster scaling potential than a traditional computer system. 

5.  Both developed and developing countries have implemented e-government globally. Many studies show that 

e-government increases not only public administration efficiency but also good governance practices such as 

enhanced transparency, reduced administrative corruption, improved service delivery, improved civil service 

performance, citizen empowerment, and government financing. 
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Figure 10 Global Cloud Computing Market Size 

 

3. Challenges 

1. The government's loss of data control is the first obstacle. This can be a major issue because trust is a major 

factor in cloud computing adoption, and because data is housed in the cloud, the government must ensure that 

it is protected at the same degree as if it were held locally. 

2. The second issue is security and privacy, which has a big impact on cloud computing trust since the 

government and its data are distinct, and the data can be accessed over an open network like the Internet. 

Security is cited as a major barrier to cloud adoption by [4] 66% of IT professionals. We've discovered that the 

feeling of reduced security is the most difficult obstacle to overcome. Public cloud service providers, on the 
other hand, invest significantly more in security than any single firm or government department could. Moving 

to the cloud does not reduce security; rather, it improves it. For example, Microsoft invests $1 billion each 

year in cybersecurity for its Azure cloud platform, which successfully defends against 7 trillion cyber assaults 

per day. Similar efforts are being made by Amazon and Google to safeguard the security of personal and 

corporate data. 

3. For data-intensive computations, because client PCs are geographically separated from the cloud, which could 

be thousands of kilometers away. The speed of the internet has an impact on performance. As the intensity of 

data processing and transfer, as well as the number of users accessing the data, increases, the risk of data 

transfer bottlenecks increases, complicating performance and increasing costs. 

4.  Because everything is connected to the internet, cloud is also dreaded for multitenancy, hypervisor flaws, and 

leakages. 

5. It can take years to migrate vast amounts of government on-premises data, programmes, and supporting 

infrastructure to the cloud. 

4. Adoption in India 
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India is Asia Pacific's fastest-growing cloud services market, after only China. In this industry, India is primed for rapid 
growth. Government organizations can leverage cloud infrastructure to quickly spread out new schemes/services and 

collaborate across geographically dispersed offices. Digital transformation is acknowledged as a critical initiative for 

the nation's growth. [5] Digital India envisions high-speed digital motorways that would have an influence on business 

and provide a digital path for every individual. Technologies like the Internet of Things, mobility, analytics, and cloud 

computing serve as the foundation for a digital India. 

 

 

Figure 11 spend in India on cloud 

 
Cloud computing is one of the most significant breakthroughs in the IT industry in recent years, providing a 

platform for using applications in the form of services that are more scalable, dependable, high-performance, and 

comparatively low-cost than conventional distributed computing infrastructure. At the same time, we can see that 

governments are taking proactive measures to plan new ways of interacting, improve services, streamline processes, 

and revitalize democracy by expanding IT spending. 

It intends to use e- to provide people and businesses with more engaging services. Cloud Computing is the most recent 

information technology revolution, and it is assisting underdeveloped countries in implementing E-governance services 

at a low cost and providing better services to their residents. 

 

 

4.1 Indian Government Initiative (GI Cloud – MeghRaj) 

MeghRaj [1] The Indian government has launched a large-scale project called "GI Cloud," which has been dubbed 

"MeghRaj." (https://digitalindia.gov.in) is a website run by the Indian government. India's 'Cloud-King' project, 
MeghRaj (in Sanskrit, 'Megh' means Cloud and 'Raj' means King), is a Government of India initiative to use Cloud 

Computing Technology for e-Governance beginning in December 2013. MeghRaj would serve as a link between 

various Indian government offices, state government departments, citizens, and internet-based and mobile-based 

businesses. 

The goal is to reduce the amount of time, money, and complication in day-to-day government activities. Former Union 

Minister of Communications and Information Technology, Kapil Sibal, unveiled the National Cloud as part of the 

"MeghRaj" [6]  initiative on February 4, 2014. A self-service portal, numerous Cloud solutions, encrypted Virtual 

Private Network (VPN) access, and multi-location Cloud-Based on nodes that were put up across India at National Data 

Centers of the National Informatics Centre were some of the features of the National Cloud (NIC). Departments were 

given the option of hosting their applications in any of the nodes. 

On Rail Cloud, NIVARAN, a Grievance Portal, has been launched. The first IT application to be implemented on the 

Rail Cloud is NIVARAN-Grievance Portal. It is a place for serving and past railway personnel to resolve service-

related issues. The existing application was housed on a traditional server; however, it has been made cloud-ready and 

is being moved as Indian Railways' first cloud application. It will save a significant amount of money while also 

improving the user experience (https://news.indianrailways.info). 

There has been no legalization of cloud computing in India to yet, but 'Cloud services' have been specifically 

recognized under the Integrated Goods and Services Tax Act 2017 [7]as 'online information and database access or 

retrieval services,' and so cloud service providers would be subject to GST. The Information Technology (Reasonable 

security procedures and practices and sensitive personal data) Rules 2011 (the Privacy Rules) establish guidelines for 

the collection, use, and protection of any sensitive private data or information of natural persons by any body corporate 

that possesses, deals with, or handles such data. 
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The Information Technology Act and the Privacy Rules together establish the legal framework for the creation, 
collecting, processing, storage, and use of electronic data in India. The Indian government has issued the Personal Data 

Protection Bill, 2018, which, if enacted, will modernize India's existing privacy and data protection framework[7]. In 

many areas, the bill resembles the EU's General Data Protection Regulation. 

5. Conclusion 
The change from a 'cloud-first' to a 'cloud-only' paradigm is forcing Indian businesses to spend more on public cloud 

services in order to advance their digital business objectives. [8] E Governance via distribution services necessitated a 

significant amount of infrastructure and safe storage, which may now be accomplished utilizing cloud computing 

technologies. The Indian government's use of cloud computing in E-Government applications helps to improve 

security, storage infrastructure, and platform costs. 

 

This study examines the difficulties surrounding cloud computing's adoption and influence in India. Government, 
health, education, and small and medium-sized businesses are among the key industries that have adopted cloud 

computing. We talked about the numerous potential and problems in the field of cloud computing, as well as their 

implications in India. 

 

 

Many cloud providers and manufacturers, such as Microsoft Azure, Amazon Web Services, and IBM, are already 

establishing their presence in India [9]. With continuous policy pushes from the government, India's investment climate 

is poised to improve. Considering the Indian government has introduced projects that promote growth by harnessing 

technology to generate smart outcomes, Digital India is on track to do its best on the Cloud. 
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Abstract. The Sleeping is a found naturally condition of body and mind that is characterized by changed 
awareness, somewhat suppressed perceptual activity, decreased muscular activity and suppression of almost all 

muscle fibers, and decreased relationship with the environment. Whenever it comes to dangerous sleepiness, the 
car driver and those around him's safety is solely dependent on their judgments. The said review shows a 
drowsiness detection & identification and continuing to drive behavior concealer methodology based on a 
communicative associate agent capable of distinguishing and attempting to avoid motorist drowsiness behind 
the rear axle, using a webcam to obtain actual pictures of the driver's face, and a representative displayed on the 
lcd, observes the driver's picture in order to heat of drowsiness and avoid a potential mishap. A revised yolov5 
(YOLOv4)-based neural net is developed in this study to identify motorist sleepiness.  

             Keywords: Convolutional Neural Network (CNN), Driver Drowsiness Detection, Human Machine Interface, 
OpenCV, YOLO. 

6 Introduction 

The capability of Major Highways to handle transport (both passengers and freight) must maintain up with the 

economic expansion. With around 62.16 lakh kilometers of highway, India does have the second - fastest - growing 

transit system. Regional Highways, Interstate Express ways, State Roads, Major District Roads, Many District 

Roads, and Rural Roadways are all included. In 2018, 1,51,417 people have been killed and 469,418 have been 

injured in road accidents in India, as per government stats. Nevertheless, this is likely an underestimation of 
fatalities because not all accidents are brought to court. As per the Public Security Advisory board (NSC), driver 

drowsiness causes approximately 1200,000 crash risk, 72,000 concussions, and 900 deaths each year [1]. As 

according AAA, having trouble sleeping drivers directly relates to an approximate 9.5 percent of all accidents. 

Motorists' heads start to wobble as they grow sleepy, as well as the car may slip away from of the center of the 

lane. All stated previously vehicular and eyesight countermeasures become visible only when the driver begins to 

slumber, which really is frequently too early to avoid a crash [2]. This study is organized into 4 segments: 

following this introductory, section 2 is linked publications, third section is methodology, section 4 is 

experimentation and achieved findings, and fifth section is the conclusions and a prediction of future horizons.  

7 Related Work 

Numerous studies have considered the very next physiological data to identify tiredness: electromyogram (EMG), 

electrocardiogram (ECG) electro-oculogram (EoG), electroencephalogram (EEG). A few really scientists use the 

Recorded EEG signal to detect driver fatigue through nystagmus. This same membrane potential between the 

ocular surface and the photoreceptors creates an electromagnetic current that takes into account the direction of the 

eye sockets; this electrostatic force is the evaluated EoG indication [3]. The possible methods are much more 

concerned with the identification of tiredness than with its evolvement or management. The main objective of an 

Interpersonal Interaction scheme is to maximize the efficiency of human-automated operative collaboration.  

To accomplish the above, the scheme must be easily interpreted by the motorist, boost his/her knowledge of the 

problem, and (greatest importantly) be believed [4]. The HMI discussed in this chapter is intended to capitalize on 

the Advisor Assistant's window of opportunity, i.e., to quickly portray its conceptual framework in order to: 1. 
Offer effective information and explanation whenever the scheme makes a decision. 2. Promote teamwork once 

sentient and done by robot’s representatives start sharing actions and decisions. 3. Avoid providing irrelevant 

details when delegating actions and decisions to the car pilot in order to prevent perceptual and project 

environment overabundance [5].  

The HMI is installed in a filled bidirectional instrument panel. It incorporates all essential driving instruction (e.g., 

present velocity, gearing, automated mode, etc.) and also evidence concerning the driver's state (e.g., if he/she is 

preoccupied) and the actions necessary to achieve optimum driving performance (i.e., the suggested behavior). The 

HMI was created using concepts connected to the negotiated settlement interaction method. This implies that the 
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HMI's primary objective is to "understand instead of alarm," collaborating the with driver to achieve a pleasurable, 

pleasant, and safe journey [6]. The HMI will notify the motorist on what the driver anticipates of him and offer 

additional especially true to the factors that led to the invitation for interplay, based on decisions made by the 

supervisor representative.  

Diagrammatical interpretations are supplied through with a 3d interactive portrayal at the center of the HMI, in 

which the road climate and surrounding road actors are recreated (e.g., regarding map data plus vehicular detectors) 

and showcased through with an expressionistic portrayal. Communications delivered via acoustic input and 

message [7]. 

8 Proposed Work 

The graphic below, for instance, depicts a scenario in which the driving and mechanization are exchanging 

control of the vehicle, and the automobile alerts the user that they are nearing an automobile which will be tracked 

(Fig.1). 

 

 
Figure 1 shows a drawing of an HMI for regulate sharing between such a car driver as well as a computer 

process. 

The diagram below illustrates a scenario in which the mechanization is involved and, as a result of a 

combination of sensorimotor limitations (i.e., dearth of clarity) and the application of a careful behaviors, it truly 

notifies the motorist that "vehicle going to follow" (CF) would then occur, unless motorist purposefully overrides 

the system that performs a conventional mechanical overtake. In just this case, this same 3D depiction is more 

concerned with identifying the rationale for the behaviors (i.e., the accessibility restriction) than with the real action 

demanded of the motorist, which is consigned to a tiny text in the top hand corner of the window. Because it is 

directed at cultivating behaviors instead of expressly pressuring a response, this design needs to rely on implied 

conversations (Fig.2) [8]. 

 
Figure 2 depicts an HMI notifying the motorist of the system-selected action (CF man oeuvre in this case). 
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Eventually, the statistic below depicts the specific instance where the driver initiates an emergency warning man 

oeuvre; in this case, the explanation is given prior to the car's real stop, allowing the driver to regain control prior 

to the car's stop. The collaboration is supplied here to demonstrate the forthcoming decision/behavior of the 

automated processes, namely, to stop in the exit lane (Fig.3) [9]. 

 
 

Figure 3 is a design of a HMI that notifies the operator of the rationale for an urgent maneuver's activation. 

9 Experimental Setup & Results 

The model has been implemented using Notepad++ (anaconda 3). As illustrated in Fig.4, the model can recognize 

photos of driving vehicles, people, and other things such as pens, ties, cups, and so on. 

 
Fig.4 The model identifying the objects from the video. 

The dataset for the pictures is ultra-lytics, as well as the data types of MS-COCO courses are in detectron dict 
order. 91 thing classes n I COCO-Stuff has (1-91), 91 stuff classes (92-182) and 1 category "unmarked" to be 
consistent with COCO (0). It is worth noting that 11 of COCO's item courses lack categorization comments (desk, 
blender, eye glasses, door, hat, mirror, plate, hair brush, shoe, window, street sign). 
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Fig. 5 The model identifying the several objects in the frame. 

The output from running results XYXY is as follows: 

● X min 

● Y min 

● X max 

● Y max 

● Confidence 

● class 

To use an OpenCV circuit, we can connect the picture first from web camera and use the model approach to 
connect the web camera, capable of making detection systems in live time, as seen in Fig.6. 

 

Fig.6 The model identifying the objects from the open webcam. 

10 Conclusion. 

This paper provides a comparatively study On papers related to driver drowsiness detection and alert system in 

order to provide a solution to the problem of detecting the state of drowsiness and arithmetic based method is used 

the system used is moment in order to detect fatigue eye movement is detected using the camera this is done to 

recognize the symptoms of fatigue in order to avoid accident it is based on the concept of eye tracking in order to 

obtain final result 150 images of different people have been used if the state of it has been identified and alarm 
system is turned on computer vision with embedded systems are used a software algorithm is developed it was 

partly tested and found to be effective there is much scope for further improvements the proposed system detects 

frozen as if the eyes have been closed for a period of 4 or more frames the detection system differentiate the normal 

eye blink from drowsiness the developed system is a noninvasive system can be further developed by adding 

various types of sensors system is based on computer vision in order to detect a certain facial features for 
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identifying the system uses the concept of video Processing and the live  webcam with the help of open CV. It also 

maintains certain disadvantages of the proposed system and methods to overcome those disadvantages. 
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Abstract.  Social media apps provide analysts with a wide range of data to study behavioral aspects of our 

everyday lives and to answer societal questions. Although social media data analysis is booming, only a handful 

of prominent social media apps, such as Twitter, Foursquare, Facebook, or LinkedIn are typically used for this 

purpose. This paper reviews 110 social media apps and assesses their potential usability in geospatial research 

through providing metrics on selected characteristics. About half of the apps (57 out of 110) offer an API for 

data access, where rate limits, fee models, and type of spatial data available for download vary strongly between 

the different apps. To determine the current role of social media platforms that offer an API in academic 

research, a search for scientific papers on Google Scholar, (ACM) Digital Library, and the Science Core 

Collection of the Web of Science is conducted. This search revealed that Google Scholar returns the highest 

number of documents (Mean = 183,512) compared to ACM (Mean = 1895) and WoS (Mean = 1495), and that 

data and usage patterns from prominent social media apps are more frequently analyzed in research studies than 

those of less known apps. Results show that among these 57 platforms, for 26 apps at least some papers evolve 

around geospatial discipline, such as Geography, Remote Sensing, Transportation, or Urban Planning. This 

analysis, therefore, connects apps with commonly used research themes, and together with tabulated API 

characteristics can help researchers to identify potentially suitable social media apps for their research. 

Keywords: API; data access; fee models; Google Scholar; Web of Science; ACM Digital Library. 

12 Introduction 

Numerous social media apps have evolved in the recent years and significantly enhanced information sharing and 

networking capabilities among their users. Undeniably, these apps have permeated many aspects of modern life in 

our society. Largely aided by the proliferation of smartphones and their use today, social media apps are 

increasingly location-based, providing analysts with access to a wide range of shared spatial data, such as check-

ins, geo- tagged images, video clips or text messages, or reviews of businesses and other localities. Based on these 

data, research studies provide valuable insights into spatio-temporal aspects of marketing, event detection, political 

campaigning, disaster management, migration, transport, natural resource management, human mobility, urban 

planning, tourism, epidemics, and communication. 

Although hundreds of social media apps have been developed, only a handful of them are commonly used in 

research, including Twitter, Facebook, Flickr, Foursquare, YouTube, LinkedIn, or Yelp. The presence of user 

selection bias, based on age, gender, socio-economic status, etc., is a well-known phenomenon in social media use. 

For example, Twitter shows a bias towards male users and an under-sampling of Hispanic and African American 

users in certain regions of the India. User characteristics also vary between the different social media apps. For 

example, a survey conducted in found that Snapchat and Instagram are used primarily by young people, while 

YouTube and Facebook are more widely used by older generations. The same study showed that LinkedIn is more 

biased towards higher-income users (>$75,000 per year) than other apps such as WhatsApp or Snapchat. 

Popularity also varies per region. WeChat, for example, is popular in China whereas Vkontakte is widely used in 

Russia . In general, the country where an app has been developed draws also a strong user base for that app. 

Examples include Dronestagram (France) or Mapillary (Sweden) . Different apps vary in the topical focus and 

therefore attract different users. For instance, Doximity is popular with medical professionals whereas 

Dronestagram attracts drone pilots who like to share airborne imagery. Due to these many facets of user selection 

bias, analysis results drawn from a single app may be biased as well. In consequence, having access to data from a 

wider range of social media platforms that reach different user groups in different geographic regions might, 

therefore, help to reduce user selection bias and its effect on analysis results, if combined in joint data analysis. 
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13 Literature Review 

Social media is a group of highly interactive platforms that use mobile and Web 2.0-based technologies to facilitate 

the creation and exchange of user-generated content. Social media apps can be classified by purpose and function, 

which include social networking, microblogging, blogging, photo sharing, or crowdsourcing. One of the first social 

media apps whose features are mirrored by today’s popular social networks, such as Facebook, was Six Degrees, 

which was launched in 1997 and shut down in 2001. The wide reach of social media benefits businesses, 

emergency and disaster management, and the tracking of epidemics and diseases. Social scientists pioneered the 

use of social media data for ethnographic studies that give better insights about people’s behaviors and opinions 

Currently, over 9000 tweets are sent out per second and over 1000 photos are uploaded on Instagram per second. 

This abundance of generated data is critical for real-time monitoring especially in emergency management and 

crisis mapping. Research pertaining to social media has been largely facilitated by data access through APIs. The 

availability of APIs in platforms such as Wikipedia, Twitter, Facebook, or Foursquare led to an increase in data 

services, software tools for analysis as well as social media analytics platforms. API documentation provide 

detailed information about the API functionality and a description of data retrieval. APIs allow third parties, such 

as games or productivity apps, to leverage friendship connections through regulated, programmatic access to 

recorded connections between registered users. Access to public data that is published on the web may require 

login credentials in order to be able to enforce download limits and to oversee access to data. For this purpose, 

social media sites have instituted authentications using keys and tokens. For example, Flickr allows up to 3600 

queries per hour and Twitter has varying rules for rate limiting on its APIs, such as 15 calls every 15 min. Rate 

limits prevent abuse of data access and enhance security although this stifles generativity (i.e., third party use of the 

social graph to create innovative products or new insights into data). API rate limiting can be implemented through 

request queues, throttling API calls (i.e., disconnect client or reduce bandwidth), and the implementation of rate 

limit algorithms. 

Because of the Facebook Cambridge Analytica data breach, some social media apps have deprecated certain API 

methods or shut them down completely to protect user data and control its use. For example, Facebook recently 

further restricted data accessibility and the 500px API is now available through paid subscription only. 

The important role of social media for scientific research becomes evident by the sheer number of papers analyzing 

data from social media platforms. Various review studies and meta-analyses provide an overview of how data 

extracted from different social media platforms are analyzed, and how social media apps are used in different 

contexts and environments. For example, one paper reviews literature on the use of social media in academia. It 

distinguishes between several categories of social media use, including social networking, social data sharing, 

video, blogging, microblogging, wikis, rating, and reviewing. It reports that the percentage of scholars who use 

social networking apps (e.g., Facebook, LinkedIn) for professional purposes is much lower than the percentage of 

scholars who use it for personal reasons. It also points towards a large variability in usage of different platforms 

among scholars, with numbers ranging between 10% for Twitter, 46% for ResearchGate, and 55% for YouTube. 

Another systematic review analyzes social media use for public health communication among the general public, 

patients, and health professionals based on 98 original research studies. These studies included a range of social 

media tools and apps, with Facebook, blogs, Twitter, and YouTube being the most often reported tools. A review 

of 279 research papers describes the emerging role of social media in tourism and hospitality, which has only a 

short history. Fewer than 10 papers were published in 2007, followed by a strong increase in the annual number of 

papers published. Popular keywords identified in analyzed publications include marketing, consumer behavior and 

user-generated content. A review of 48 publications that focused on the use of social media for the assessment of 

nature-based tourism showed that images from Flickr were most often used (36 papers), followed by Panoramio 

images (10 papers), and Instagram images (6 papers). Point location data collected from social media platforms 

were mentioned in 40 papers and temporal data in 12 papers. 

14 Data and Methods 

3.1. Data from social media 

Apps A total of 110 social media apps were examined for this study. We grouped them into the following nine 

thematic categories: general purpose, lifestyle, photo sharing, blogging, video sharing, business, reunion networks, 

gaming, and travel. The initial list of social media apps and categories were adapted from two sources Some of the 

apps listed in these sources were removed from the analysis since they were no longer active, namely 43Things, 

Delicious, Fotolog, Friendster, Kiwibox, Google+, Path, Sprybirds, StumbleUpon, TravBuddy, Tournac, Tout, 

Uplike, and Vine. New apps that were recently launched, such as Tiktok, Bumble, and Medium, were added to the 

list. Apps with an API are marked with an asterisk (*) in. Since the geographic prominence of an app can be ISPRS 

Int. J. Geo-Inf. 2020, 9, 526 5 of 20 influenced by the country in which it was launched, the table also provides the 

latter information for the listed apps. 
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3.2. Number of Related Research Papers 

Three academic paper catalogs (Google Scholar, ACM Digital Library, WoS) were searched to (a) quantify 

research efforts related to the different social media platforms that provide an API and to (b) identify geospatial 

science topics covered in these research papers. Those three catalogs are commonly used for paper retrieval in 

review and meta-analysis studies. 

Google Scholar is the most popular and largest search engine for scientific research books, articles, theses, 

abstracts, and court opinions from academic publishers, professional societies, online repositories, universities, and 

other web sites. ACM Digital Library gives access to journals, conference proceedings, technical magazines, 

newsletters, books, and conference papers that cover a wide range of research themes but generally focus on 

computing. WoS is a database that offers search capabilities for articles written back to 1900 and contains 

information gathered from thousands of scholarly journals, books, reports, and conferences. It also has the “analyze 

results” feature that can be used to get an overview of thematic categories of articles, conference papers, and books 

that are returned from a search related to a specific social media app. This “analyze results” feature provides further 

information about funding agencies, type of document published (articles, reviews, or proceedings paper), 

countries where the research was conducted, and the authors that have investigated the topic, among others. 

For the search process, the names of the social media apps with APIs (57 apps in total) were used as search 

parameter one after another to retrieve papers whose title, abstract, or keyword sections contained those names. 

Only in ACM can one conduct searches by exclusively looking up title, abstract, or keywords. Google enables 

searches for titles or the entire article whereas in WoS one can use the “Topic” field, which looks up the title, 

abstract, and keyword. One challenge in this process is semantic search limitations, especially with homonyms. For 

example, social media app names that are also English words such as “Discord”, “LINE”, and “Medium” led to 

inflated results from all the catalogs and especially for Google Scholar. To reduce the number of irrelevant hits in 

search results, the search term was combined with the word “app” for “Medium”, “LINE”, and “Minds” for all 

three search catalogs. 

3.3. Analysis Methods 

This research involves a variety of qualitative and quantitative methods for the analysis of 110 social media apps 

that are related to the three research objectives mentioned earlier. 

3.3.1. Presence and Characteristics of APIs 

Social media data can be acquired through web scraping, data resellers, or APIs. Examining the presence of an API 

is critical as it eases the data collection and integration process. API documentation provides information about 

data that are accessible through different API endpoints. For this research, availability of spatial data was one of 

the aspects of interest examined. 

Through online search and exploration of API directories such as Programmableweb , it was determined which of 

the 110 apps provide an API. These shortlisted apps were subsequently closely examined with regards to API 

characteristics, such as rate limits. 

API rate limiting affects the amount of data that can be accessed within a given time or it limits the number of 

requests or calls a client can make, respectively. It is critical for scalability, security, and sustainment of an API. 

The API documentation was also examined for presence and type of location data that were collected by the 

different social media apps. Geographic data provided through social media comes typically in the form of text 

(place names, addresses), geographic coordinates (latitude and longitude), or coordinates of the centroid of an 

administrative boundary (e.g., city, county, or country). This, in turn, determines the spatial resolution of the social 

media data set, which will subsequently affect the type of research that can be carried out. An independent samples 

T-test was conducted to examine whether apps with a larger user base were more likely to provide API data access. 

Similarly, a second T-test was conducted for apps with APIs to explore the relationship between user numbers and 

the availability of spatial data through the API. 

3.3.2. Academic Research Extent and Research 

Themes Social media platforms have been the subject of numerous research studies across a wide range of 

disciplines. Whereas especially prominent social media apps appear to have attracted the analysis of its data and 

users, little is known about the role of less prominent apps on research activities. To narrow this research gap and 

to better understand the extent and current trends in research related to these platforms, two types of analysis are 

conducted. First, by using the names of social media apps with APIs (see Table 1) as search criteria on Google 

Scholar, ACM Digital Library, and WoS, the number of published documents, as counted by these online catalogs, 

is retrieved and discussed. An independent 20 samples T-Test is conducted for each of the three catalogs to 

examine whether a larger user base of a social media app is associated with a larger number of reported research 

documents. Second, to get an overview of the geospatial fields that apply social media analysis, the “analyze 

results” feature in the WoS platform was used for each social media app that comes with an API. This feature 

highlight’s different themes that the returned documents cover and illustrates, therefore, which social media app is 

associated with which discipline, including geospatial fields. The discovery of themes is based on title, abstract, 

and keywords of returned papers. The results of these two steps provide both quantitative and topical information 

about ongoing research related to a wide range of social media platforms with APIs. This information is meant to 
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assist researchers with the identification of social media platforms that offer data related to their geospatial 

discipline (e.g., transportation) and in conveying a first idea about the abundance of research already conducted for 

each platform. Furthermore, using title and abstract from each returned paper on WoS, a word cloud was created 

for selected categories of social media apps with APIs. This step highlighted terms commonly used in papers 

associated with different apps. 

15 Results 

4.1. User Statistics 
The numbers of registered users for each of the 110 apps were retrieved through online searches. User 

statistics for the apps are summarized in, sorted in alphabetical order, together with year and month of 

the count. For 12 apps the number of registered users could not be determined. Facebook has the largest 

user base with over 2.4 billion users, followed by YouTube with 2 billion users. We hypothesize that 
user numbers can be used as a proxy for the availability of an API and the abundance of research 

literature found in relation to a social media app, which will be subsequently explored. 

4.2. Availability of APIs and Spatial Data 
APIs, where available, provide a gateway to social media app data either through a REST API or 

through GraphQL. The latter has recently become a more widely used alternative to REST APIs. Out of 

the 110 apps examined for this study, 57 apps provide an API Some apps provide multiple APIs for 
accessing different endpoints with specific datasets 

With large user numbers are more likely to provide an API than those with smaller user numbers. An 

independent samples T-test showed that the 53 out 57 apps with an API and known user counts had 

higher user numbers (Mean (M) = 345,582,491, Standard Deviation (SD) = 540,839,941) compared to 
the 53 apps without an API (M = 70,684,659, SD = 146,634,689), t(df) = 96, p < 0.001. Furthermore, 

among those apps with an API, an independent samples T-test showed that the mean number of users 

was higher for apps that provided spatial data in their API (M = 395,848,485, SD = 574,334,200) than 
for those apps that did not (M = 262,643,600, SD = 483,078,816), t(df) = 51, p = 0.015. 

 All APIs require users to register their apps to obtain API access credentials, such as an ID number and 

API key. API access requests for most apps were immediately approved, but for apps, such as Untappd 
or Facebook, this process takes some time. 

Fig 2: Social Media Sites with Approximate User Numbers Rate limiting methods were applied to 

numerous APIs . For a few apps, such as DeviantArt, Discord, Last.fm, and LINE, which do not have a 

set rate limit, an effective rate limit varies depending on the frequency at which clients make requests 
and its effect of the app stability. For others, such as 23 and Me, eToro, and Goodreads, rate limitations 

were not disclosed. Doximity, Flickr, Imgur, Pinboard, and Pinterest have fixed API request rate limits. 

Besides setting rate limiting per given time, rate limits can also be implemented through fees. Most of 
the apps provide free access or a mix of free and paid subscriptions. For example, Twitter charges for 

access to its Premium and Enterprise APIs, whereas the Search and Streaming APIs are free of charge. 

Foursquare and Photobucket are free for noncommercial use but charge fees for commercial use of their 

APIs. As opposed to this, WhatsApp Business, Pinboard, and 500px APIs provide access through paid 
subscriptions only. 

The apps that collect and share spatial data provide different types of location information, such as 

coordinates of the centroid of an administrative boundary. Based on information from the terms of 
service and privacy policies of various apps, location data was not provided in the APIs of a few apps 

even though it is collected in the background using IP addresses. In summary, 22 apps did not provide 

access to spatial data while 35 provided place name, geographic coordinates, or both through the API 
according to their API documentation (Table 3). Some APIs, such as that of Last.fm, allowed only 

running spatial queries, such as using the geo.getTopTracks or geo.getTopArtists API methods to query 

these endpoints using country names. Location data from several apps stems from user profiles only 

while a few apps, such as Twitter, Facebook, and Instagram provide spatial data affiliated with 
multimedia, such as pictures, videos, or text. 500px provides this information only once a paid 

subscription is made. The Flickr API is the only one that reports the accuracy of the coordinates it 

provides. Although provides information about rate limits, costs, and location data, additional limitations 
as to whose data can be downloaded may apply. In some cases, only one’s own data can be accessed 

through the API, or those from other users who gave specific permission as specified, for example, for 

the Facebook Graph API or the WeChat API . 
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4.3. Research Papers on Google Scholar, ACM Digital Library, and Web of Science 

Apps such as Facebook, Instagram, Twitter, and YouTube had the highest numbers of papers published 

about them, indicating that they are prominent platforms within the research community. These are also 
the apps with high user numbers. To quantify these results in more detail, first, the median of user 

numbers across social media apps in (where available) was computed as 100,000,000. Next, each app 

was assigned to one of two groups, namely either the one group that contained apps with user numbers 
below the median or the other group with user numbers above the median. An independent samples T-

test showed that in Google Scholar the apps falling into the upper user group had more paper counts (M 

= 331,516.9, SD = 543,184.4) compared to those in the lower user group (M = 75,528.58, SD = 

227,738.4), t(df) = 49, p < 0.031. Similarly, in the ACM Digital Library the apps in the upper user group 
had more paper counts (M = 3766.5, SD = 6928.3) than those in the lower user group (M = 283.9, SD = 

640.8), t(df) = 49, p < 0.014. Furthermore, in the WoS the apps in the upper user group had more paper 

counts (M = 3220.3, SD = 8115.4) than those in the lower user group (M = 139.8, SD = 320.5), t(df) = 
49, p = 0.059. In the case of WoS, the level of significance for the difference in means is slightly above 

5%, whereas for the other two search catalogs it is below that value. 

Minds, Solaborate, Kickstarter, and Mocospace APIs were among the apps with the lowest totals across 
the three catalogs when queried for papers. “Discord”, “LINE”, “Medium”, which exist as English 

words, resulted in many irrelevant hits. XING, which is an app and a person’s name, led to unrelated 

results as the catalogs also tallied papers that were written by authors with that name. The latter problem 

could be mitigated by excluding author name in the search criteria from WoS whose results were also 
used to create the word cloud. Mocospace, ProductHunt, Ravelry, Solaborate, and Untappd did not have 

any papers affiliated with these social media platforms on WoS. Reveals strong discrepancies in the 

number of returned papers between the three search portals. For each social media app, except for two 
platforms whose names also resemble an English term (Discord, Minds), Google Scholar by far 

outnumbers ACM and WoS search results. Google Scholar is one of the most widely used tools for 

researchers to search scientific information, and through parsing the entire Web its coverage is much 

more extensive than other multidisciplinary commercial databases like WoS or Scopus . However, only 
up to 1000 search results can be displayed on the Google Scholar Website, and no API is available for 

additional search. Results from an earlier study show that 55% of the more than 2.6 million sample 

documents covered by WoS from 2009 and 2014 were freely available in some form from Google 
Scholar, e.g., as open access documents from publisher Websites or through links to other repositories, 

such as researchgate or arxiv . ACM displays up to 2000 search results, where filters can be used to 

specify the subset of records to be displayed in cases where more than 2000 documents are returned 
upon a query. As opposed to this, the WoS allows to view all returned records by browsing through the 

result pages. 

4.4. Research Themes 

Research themes for papers returned from the WoS search were extracted using the “analyze results” 
feature. Out of the 57 apps with an API, 26 apps had spatial themes (Geography, Remote Sensing, 

Transportation, and Urban Planning). The frequency of the geospatial themes as found in the 3095 

papers that are associated with those 26 apps are shown in . The bars are overlaid with the number of 
papers that were found to be associated with each spatial theme for the different apps. The apps are 

sorted in descending order of the total number of papers found to be associated with a spatial theme, 

starting with XING on top (1113 papers), followed by Twitter (674 papers) and QQ (532 papers). 
Several apps had only one paper with a spatial theme, such as Tumblr or Reddit. The dominating theme 

is Geography, which can be found in papers for all apps listed in the chart. The other spatial themes are 

less frequently discussed in research outlets, i.e., Transportation for 73% of the apps, Remote Sensing 

for 62%, and Urban Planning for 69%. Common non-spatial themes found in papers related to apps with 
APIs include Materials science, Chemistry, Physics applied, Biochemistry molecular biology, 

Engineering electrical electronic, Oncology, Nanoscience, Communication, Computer science 

information systems, and Environmental Sciences. These themes are not listed in though. 
The overview adds to the existing body of knowledge by provision of topical research relevance for 

wide range of social media apps. As opposed to this, several earlier studies analyzed in-depth research 

activities associated with individual social media apps one at a time, such as Twitter or Facebook . These 

are, as can be seen in Figure 1, among the most widely analyzed social media platforms. 
Shows word clouds formed by papers from WoS that are associated with social media apps that provide 

APIs, where apps are grouped by theme according to . No word cloud was created for the gaming 

category because Mocospace, which is the only app with an API in that category, did not yield any 
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papers from WoS. The key terms for each word cloud generally align well with the theme that the set of 

corresponding apps was assigned to in . For example, papers on blogging revolve around networking, 

social media, health, and community. 
Business app-related papers discuss trading, investment, decision making, and risk, whereas papers on 

photo sharing networks mention images, Instagram, Flickr, photo, or visual. The word clouds, therefore, 

demonstrate the different facets of activities and concepts that research papers discussing these apps 
cover in their analyses. 

16 Conclusions 

The overall goal of this study was to explore the potential of less known social media apps for geospatial research 

by evaluating 110 social media apps, among which more than half were found to provide APIs.  Among the list of 

35 APIs that provide spatial data in form of place names or geographic coordinates, the spatial granularity of 

available data varies and, therefore, influences the type of research that it can be applied for. Spatial accuracy 

information from apps that provide coordinates is only given within the Flickr API. Aspects of future work include, 

therefore, the assessment of the quality of spatial data accessible in the 17 apps that provide location data through 

an API, even though they are rarely featured in geospatial research. Social media sites collect an ever-increasing 

amount of data from their users, but privacy concerns may render access to these datasets impossible unless it is 

anonymized, and personal information is removed. Even if so, ethical use of the data is required. Therefore, the 

future may bring more rigorous approval procedures of API access requests with even follow-up audits to ensure 

that data is being used as intended. Future work will closely examine the consequences of such anticipated changes 

in API regulations on the social media analysis. 
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ABSTRACT 
 

We like to know the current location of our friends or colleagues to stay in touch at that time. For this 

social networking is brought into the applications. Keeping this idea in mind, this application has been created that 

allows users to easily locate the location of their friends using GPS (Global Positioning System). This will 

provide the global position of the device the user is holding himself. The application provides the ability to work 

with location and sensitive information. This will allow the user to login/register in the system. The application 

ensures that the personal and loclocation-basedformation of the user is never shared without the permission of 

the users. In order to access this application, the user has to be connected via internet. He can select particular 

friend from his user friend list with Android GPS based mobile phone and his GPS feature is activated, he can 

share his location through his favourite messaging app on his way to meet. 

 
Key words: GPS (Global Positioning System), Location sensitive information, social networking. 

 

7. INTRODUCTION 
 

GPS tracking has many uses in today's world; So the system can be used to track property, car and 

people at any time. Mobile phone tracking is used to identify the location of mobile phone in static or moving 

position. Mobile applications are accessible through platforms that are either personal or organizational. The 

spread in mobile is responsible for applications such as LBS (Location Based Service), GPS (Global Positioning 

System), factory automation, gaming applications, mobile banking and order tracking applications. LBS and 

GPS are extensions of the mobile app. Localization is affected by multilateralization of radio signals between 

the network and the phone's (many) cell towers, or by simply using GPS. Mobile positioning is used for 

mailto:tarinajayant@gmail.com
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location-based services that reveal the actual coordinates of the phone. The system is low-cost, accurate, real-

time, adaptive and uses the Google Maps API (Application Programming Interface) to display the location. It 

aims to develop a tracking and shared monitoring real time location tracking android application using GPS and 

Google Maps API. 

8. LITERATURE SURVEY 
 

Shalvi P, et al. (2014) has worked on GPS based friend tracker and online/offline smart reminder for Android, 

which offers by tracking the location of a friend at any time. Maintaining 
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security during receiving and sending location. Working according to the time required to reach 

the target location. Also every phone has reminders but all are static, that means we have to set 

time to remind. They conclude that the system can perform the following operations and the 

future scope also depends on the performance of the system as expected. The system is able to 

detect a friend's location, and this information is then processed to display it on the user's 

phone.[1] Nurudeen K, et al.(2015) have worked on the implementation of GPS based object 

location and route tracking on Android devices to develop a system that will be able to trace 

the GPS position of the device and track its current route. Developing an algorithm that will 

enable end user bookmarks. Go back to that location using previous location and descriptive 

navigation mapping and draw the key concepts and developments for Location Based Service 

(LBS). [2]. Dalilah, H. A. A. (2014) presented in paper an accurate and reliable real time 

tracking system, using GPS (Global Positioning System) and GSM (Global System for 

Mobile Communications) services. The system allows localization of a portable tracked 

unit and transmits the position to the tracking centre. A GPS tracking system consists of 

a portable tracked device attached to a person, vehicle or any property and a tracking 

center where the location of the portable device can be monitored. The mobile tracked 

device receives its coordinates from GPS and sends these coordinates through GSM 

modem to the tracking center in the form of SMS, Testing shows that the system is low 

cost, accurate, real time and efficient for various applications. Serves its purpose of being 

adaptive.[3]. Chandra, A, et al. (2011) This application enables users to get their current 

location coordinates (latitude, longitude and altitude) and they can also view their locations on 

Google Maps. In addition, this application enables the user to share his location with his friends 

through a web server using the internet connectivity in his hands. GPS is a satellite-based 

navigation system made up of a network of 24 satellites placed in orbit by the United States 

(US) Department of Defense (DOD). GPS was originally intended for military applications, 

but in the 1980s, the government made the system available for civilian use. GPS can show 

you your exact position on Earth 24 hours a day, anywhere in the world, in any weather 

condition[4]. Adusei, I. K., et al. (2004) have discussed the research issues involved in the 

development of LBS; These include highly accurate mobile positioning technology, roaming 

and billing issues, interoperability between operators (both national and international), and 

privacy or security issues associated with LBS.[5]. 

 

9. PROPOSED MODEL / 

METHODOLOGY 
 

The existing models had either location tracking or some additional features. As the application 

progresses, features have been added to display a simple flow for the user to track live location, share location, 

and ask for help in an emergency. An Android application system developed to track location using object GPS 

device for location locating and a platform that provides the ability to share location and ask for help with 

advance features. The methodology used to build Android applications using the Android Software 

Development Kit (SDK) is the Java/Kotlin language. The Android Software Development Kit (SDK) includes 

various development tools. The Android SDK platform tools are downloaded separately which include command 

line tools like ADB and FASTBOOT. The Android Debug Bridge (ADB) is used to run the command line on a 

connected Android device. 
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Fig 1 Location accessing system 

 

An important part of an Android application is the backend support that is provided by Firebase. Firebase is a 

Backend-as-a-Service (Bass). It provides a variety of tools and services to developers to develop quality apps, 

grow their user base. Firebase is built on Google's infrastructure. To access the location there are different API 

keys that are used to display the map in an application which are Google Maps API Key, MapmyIndia API Key 

etc. 

 

10. EXPERIMENTAL SETUP 
 

An Android application system by which Object to locate the location is developed to track the location 

using GPS device and a platform which provides the ability to share location and seek help for advance features. 

The Android Studio, Firebase, API keys, access permissions and languages required to build the application are 

Java/Kotlin. The application includes features such as current location tracking using GPS, searching for 

destination locations, getting route details on the Google Maps application linked with live tracking, sharing, 

and asking location and seeking assistance from other users in the friend list. Easy sharing of current location in 

case of any emergency. 

 

 
Fig. 2. Features of GPS based location tracking and sharing application. 
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To create an Android GPS based location tracking and sharing application, you will start with the 

installation of Android Studio in your PC and then download the Java version and support SDK. Once the 

installation is complete, you need to start coding the Java front- end and back-end for the application. After 

completion of android application coding, you can do application in in-built emulator and connect application to 

firebase, which works as backend service for application. To access the location, you need the Google services 

API and permissions. Once the application is complete you can export the APK file and run your application in 

other mobile devices which have active GPS service. 

 

11. CONCLUSION 
 

It is featured by GPS based mobile to tracker and android system to simplify the processes of tracking current 

location sharing and share it with others in case of emergency. The system provides additional features to the 

user such as information on nearby places and being constantly connected with friends and family. Future 

advancements may include more improved backend support features, API keys, and a diverse array of servers. 
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Abstract. Annotations play a vital role in the search and retrieval of contents in any content sharing system. 

Since the data on such systems increases on an exponential scale, retrieving content that appeals to a specific 

user base on an emotional level has become ever more challenging. The focus of this work is to make a 

system for affective video content tagging to perform multimedia analysis for emotional patterns. 

Keywords: machine learning, artificial intelligence, valence, arousal, emotion extraction, convolutional 

neural network 

 

9 Introduction 
 

With the changing times, the way we consume content is also changing. Gone are the days of renting out DVDs at 

the local store or finding bootlegged copies over the Internet in hopes of getting a good print. 

 

The sudden influx of streaming services that followed soon after the rise of Netflix such as Amazon Prime Video, 

Google’s YouTube, HBO Max, Hotstar, Paramount+ has shifted the focus from waiting for upcoming blockbusters 

to keep circulating the mountain of existing content to the users (watchers) in the most effective way possible. 

 

Today, streaming platforms are heavily dependent on standard video tagging that puts various videos into pre-

existing categories based on pre-existing tags. This enables platforms such as Netflix to recommend shows based 

on the tags the user has already liked. However, this practice is inefficient as it heavily relies on manual tagging 

before the system takes over. 

 

In most of the current generation social network-based systems, explicit tagging is used like YouTube. However, 

it’s not the long-term solution for tagging multimedia data because: 

 

● Creating a manual accurate glossary of the huge amount of multimedia content on the web is 

unambiguously impractical, a huge chunk of the entire content on the Internet remains untagged. This 

hinders the search process and reduces the performance of search systems. 

 
● Viewers’ who tag the multimedia data don’t usually target at improving the efficiency of the present 

search systems. In fact, private and social catalysts often are the reason behind tagging: A self-need-

driven tag may be worthless to others. 
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● Some viewers’ tag the content for miscellaneous purposes like spam tags for advertisement. 

 
Hence, substitute plans must be developed to overcome these drawbacks of explicit tagging. Implicit tagging is 

one of the most optimal solutions. 

 

A lot of research has been done on exploring signs which can be discovered by noticing and examining viewers’ 

nature like attention, interest, and emotion. Such signs could then be used in automated tagging of multimedia 

content. 

 

10 Motivation & Objective 
 

A system that efficiently retrieves multimedia contents according to the user's current mood, can be of great interest. 

 
Across all the data that can be generated for automatic tagging, emotional detail of such content is considered 

optimal. It plays a paramount role for personalized content delivery. As an example, viewers’ like to view video 

clips that have funny contents when they are depressed or sad to improve their mood. 

 

To analyse a given video at an impactful level, some models for emotions must be developed. Some dimensional 

models depict the parts of emotions and are generally illustrated in 2-D space with the emotions as coordinates - 

Valence (V) and Arousal (A). Refer to Fig.2 on Page 4. 

 

Valence is the measure of degree of attractiveness, and it varies from negative to positive. Arousal gives 

information about the intensity of the emotion and ranges from excited to calm. 

 
 

 
 

Fig.1: Feature Extraction in 
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Multimedia Emotional Pattern 

Analysis Flowchart 
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Multimedia emotional pattern analysis aims at automatic recognition of emotions elicited by videos. We aim to 

implement an efficient affective video analysis system through feature extraction and using those features to create 

a classification model using machine learning algorithms. 

 

It could lead to platforms such as YouTube and Netflix showing more convincing recommendations, better 

parental control by allowing parents to choose what their children watch by knowing the emotional content of the 

video. 

 

We planned to do this through feature extraction and using those features to create a classification model using 

machine learning algorithms. 

 

This model can then be used to tag online multimedia videos for better searching and indexing. The dataset used 

for training the system is LIRIS-ACCEDE, which has over 9800 videos. Allowing our system to learn from such a 

vast array of videos helped in improving the accuracy of this project. 

 
We’ll be extracting 11 features and providing tags to the video based on those features. 

 
12. Compositional Geometry 

13. Colourfulness 

14. Number of Scene Cuts per Frame 

15. Hue Count 

16. Lighting 

17. Depth of Field 

18. Global Activity 

19. Length of scene cuts 

20. Zero Crossing Rate 

21. Spectral Flatness 

22. Spectral Slope 

 

11 Surveys of Literature 
 

We surveyed various scholarly sources (online databases, previous research papers and dissertations) related to 

affective video tagging to situate our contribution in the ongoing initiative. 

 

3.12 LIRIS-ACCEDE: A Video Database for 

Affective Content Analysis 
 

● It was authored by Yoann Baveye, Emmanuel Dellandrea, Christel Chamaret and Liming Chen in 2015. 

 
● The LIRIS-ACCEDE is the main paper of our database which describes the extraction features we’ll be 

using. 

 

3.13 Affective Video Content Representation and 

Modelling 
 

● It was authored by Alan Hanjalic and Li-Qun Xu in 2005 as a part of their research. 
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● The paper gives a depiction of arousal -valence model and relevant features for video analysis. 

 

 

3.14 Prediction of the Interobserver Visual 

Congruency (IOVC) and Application to Image 

Ranking 
 

● It was authored by O. Le Meur, T. Baccino, and A. Roumy. 
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● It gives a detailed explanation of “depth of field” and the necessary algorithms required to calculate it. 

 

 

3.15 Photo and Video Quality Evaluation 
 

● It was authored by Y. Luo and X. Tang in 2008. 

 
● The research paper gives the algorithms for subject extraction and for calculating the compositional 

balance. 

 

3.16 Measuring Colourfulness in Natural Images 
 

● It was authored by David Haslera and Sabine Susstrunk in 2003. 

 
● It gives the algorithm to find the colourfulness metric. 

 

3.17 Relationship Between Colour and Emotion: A 

study of college students 
 

● It was a journal written by Naz Kaya in 2004. 

 
● It talks about the relationship between colour and emotion on valence and arousal scales. 

 

3.18 Polynomial Expansion for Orientation and 

Motion Estimation 
 

● It was written by Gunnar Farneback in 2002. 

 
● Polynomial expansion representation of images for Gunnar Farneback algorithm. 

 

3.19 Two-Frame Motion Estimation Based on 

Polynomial Expansion 
 

● It was researched by Gunnar Farneback in 2003. 

 
● It introduced the Gunnar Farneback algorithm for finding motion estimation and Global Activity. 

 

3.20 Studying Aesthetics in Photographic Images 

Using a Computational Approach 
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● It was written by Ritendra Datta,Dhiraj Joshi, Jia Li and James Z. Wang in 2006. 

 
● The paper talks about the algorithm for lighting metric. 

 

 

3.21 Colour Harmonization for Videos 
 

● It was written by Nikhil Sawant and Niloy J. Mitra in 2008. 

 
● The paper gave the algorithm for colour harmonization needed for affective video tagging. 

 

3.22 Affective Video Content Representation 
 

● The paper was authored by Virginia Fernandez Arguedas in 2005. 
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● It studied the effect of the number of scene cuts per frame on arousal. 

 

12 Methodology 
 

Refer to Fig.1 on Page 2 for the flowchart of methodology. 

 
7. First, all the different audio and visual features are extracted from the video. 

 
8. The features are then used to generate a feature vector to help train the classifier. 

 
9. The dataset is divided into 70% and 30% for training and testing respectively. 

 
10. The KNN (K Nearest Neighbors) algorithm is used for the training classification. 

 
11. The accuracy of the result is then calculated on various scales according to the output of the classifier. 

 
12. Further experiments are done on the arousal-valence values given in the dataset. The data is then clustered 

using K-means and used for classification by using the KNN algorithm. 

 

4.3 Valence-Arousal Model 
 

The valence-arousal model or circumplex model of emotion was developed by James Russell. According to this 

model, emotions are distributed in a two-dimensional circular space. 

 

 

Fig.2 Valence-

Arousal Model 

Source: Public 

https://plos.figshare.com/articles/figure/Two_dimensional_arousal-valence_model_/4027827
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Library of Science 

- Figshare 
 

The two dimensions of this circular space are Valence (V) and Arousal (A), here, valence represents the horizontal 

axis and arousal represents the vertical axis. The center of the circle i.e., origin represents a medium level of 

arousal and a neutral valence. 

 

Valence: Valence represents the positive or negative affectivity orientation of the emotion. An example of a 

positive valence emotion is happy and that of a negative valence emotion is sadness. 

https://plos.figshare.com/articles/figure/Two_dimensional_arousal-valence_model_/4027827
https://plos.figshare.com/articles/figure/Two_dimensional_arousal-valence_model_/4027827
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Arousal: Arousal represents the intensity of the emotion. In other words, it measures how calming or exciting the 

emotion is. 

 

4.4 Classification & Clustering Algorithms 
 

Classification 
 

We have used KNN (K Nearest Neighbours) algorithm for classification. KNN is a non-parametric method used for 

classification and regression in which input consists of k-closest training examples in a space and output is a class 

membership. An object is classified by a majority vote of its neighbours, with the object being assigned to the class 

most common among its K-Nearest neighbours. 

 

Clustering 
 

We have used the K-means algorithm for clustering data based on valence arousal values. K-means aims to partition 

n observations into k clusters in which each observation belongs to the cluster with the nearest mean serving as a 

prototype of the cluster. This results in partitioning of data space into Voronoi cells. 

 

13 Features Extraction List 
 

5.12 Compositional Geometry 
 

Compositional balance is a crucial requirement for fine quality of photos. When different parts of an image get equal 

attention of the viewer, we say that the image is perfectly balanced in terms of composition. 

 

The more balanced an image is, the more pleasing it will be to the eyes. We measure the compositional balance in 

terms of a parameter called compositional geometry. 

 

Fig.3 Compositional Geometry 
 

Subject Extraction: Almost each photo has its lead character, called the subject, around which the image is 

created, and this subject is the region of interest for the viewer. Subject extraction of the given image is the first 

step of calculating depth of field and compositional geometry. 

 

5.13 Colourfulness 
 



12 

 

 

The choice, contribution and contrast play a very important role in determining the affection conveyed by the video. 

The recent research in psychology validates this fact, that colour is an effective and precise non-verbal code of 

communication. 
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Fig.4 Plutchik’s Wheel of 

Emotion 
 

Each colour provokes specific subconscious reactions, thus evoking emotions. Plutchik's wheel of emotion 

precisely describes the role played by colour in eliciting emotions (Figure 4). For instance: - Orange and Red 

are considered as "warm" colours, and they correspond to energetic and vigorous emotions such as 'anger' or 

'fright'. - Violet and Blue are "serene" colours, and they correspond to emotions related to 'comfort', 'insurance' and 

'pleasure'. 

 

5.14 Number of Scene Cuts per Frame 
 

The number of scene cuts per frame can also be said as the shot cut rate of a video. It is one of the low-level features 

for arousal in video indexing along with colour and motion. 

 

This is generally proportional to the arousal of the video. The more the scene cuts are in the video, the more will 

be the arousal of the video. In case two videos have the same number of scene cuts, the one having a smaller 

number of frames have more value for number of scene cuts per frame. 

 

Whenever the director wants to get the viewer excited, he increases the scene cut rate. Similarly, whenever the 

scene cut rate is low, the arousal induced is low. 

 

5.15 Hue Count 
 

Hue count is a feature which counts the number of unique hues in the video. It gives a measure of colour vibrancy in 

the video. A higher number of hues generally implies that the video elicits a positive emotion. 
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Fig.5 Hue-Saturation Value 
 

5.16 Lighting 

 
Lighting is a metric to measure the contrast in the luminescence of an image. It is an important feature to determine 

the affection of the scene. 

 

For example, the scenes with positive emotions that involve pleasantness or joy are most often depicted with high 

luminescence, whereas those with negative feelings like sadness or horror contain low lighting value. It is a vital 

tool used by artists and film creators. Dramatic effects of scenes are enhanced by manipulating the intensity of 

light. 

 

Fig.6 A positive scene with high 

luminescence. 
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Fig.7 A negative scene with low luminescence. 
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5.17 Depth of Field 

 
Theoretically depth of field is a parameter which represents the distance between the farthest and nearest objects in a 

normal sharp image. 

 

We classify depth of field into two categories: shallow depth of field and deep depth of field. A scene is said to 

possess shallow depth of field if only a specific portion of that scene is highly focused, and the rest of the area is 

blurred in the scene. 

 

Fig.8(a) Shallow Depth of 

Field 
 

A scene is said to possess deep depth of field if for any two portions of image, difference in the focus magnitude is 

not much significant, i.e., the whole image appears equally focussed. 

 

Fig.8(b) Deep Depth of Field 
 

5.18 Global Activity 

 
Global Activity is a feature which captures the average amount of motion in a video. The apparent motion in a video 

can be captured using motion vectors. These motion vectors can be approximated by calculating the optical flow in a 

video. 

 

Optical flow or optic flow represents the apparent motion of objects in a visual scene which occurs due to the 

relative motion between an observer (the camera) and the scene. 

 

We have used Gunnar Farneback's Algorithm to calculate the dense optical flow in the video. Dense optical flow 

calculates the motion in every section of the frame. 

 

5.19 Length of Scene Cuts 
 

Whether the scene stays on for long or ends shortly, length of a scene cut conveys something to the viewer. 
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Holding Long 
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Lingering scene depicts an emotional as well as spatial meaning to the scene as well. Emotionally, this kind of 

lingering shot is interesting because: 

 

● Slow pacing depicts the despondency of those who have arrived at a decision. 

 
● Slow cutting shows that slow flickering of that despondency. 

 
Longer scenes build tension, suspense, and anticipation. 

 

Cutting Short 
 

Length is proportional to pacing of the scene. Shorter the scene, faster the pacing. And faster the pacing, more 

energy is into that scene. So, anger, excitement, happiness can be judged based on the length. 

 

Shorter scenes break the rhythm and devoid the scene with meaning and instead give a feeling of anxiety and 

restlessness. Or it can depict a lot of motion in that scene, like two people arguing. 

 

5.20 Zero Crossing Rate 
 

The zero-crossing rate is the measure of changes in sign of signal. The frequency or how fast the signal changes to 

and from positive to negative. 

 

In music info extraction and speech recognition, ZCR has been used consistently. It can also be used to classify 

sounds. It is also used to detect whether a human is present in the scene or not. 

 

A reasonable generalization is that if the ZCR value is high the speech signal is unvoiced. While if the ZCR is low 

the speech signal is voiced. This is mainly because high frequencies imply high ZCR and there is a strong 

correlation between ZCR and energy distribution of the signal. 

 

5.21 Spectral Flatness 
 

Used in digital signal processing, it is used to measure the audio or signal spectrum. 

 
The biggest feature why we use this to quantify emotion is that it helps us in determining how tonal or noisy the 

sound is. Each signal has a power spectrum. And from the shape of the spectrum, we can see the peaks and crests. 

Or in other words, we can judge the flatness of the signal. 

 

Now, flatter the signal, more tonal the sound is and calmer and sadder it will be perceived to be. More peaks and 

crests mean more noise, or excitement or anger 

 

5.22 Spectral Slope 
 

Spectral tilt, or spectral slope, is an important parameter in voice synthesis and voice perception. It is a measure of 

voice quality. 

 

Those voice qualities include harsh, tense, breathy etc. The value of the spectral slope represents the amount of 

decrease of the spectral amplitude. It shows how rapidly the amplitudes of successive partials (component 
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frequencies) decrease as the value of the frequency increases. 
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A less steep spectral slope represents a louder voice and when the loudness of the audio decreases, the spectral 

slope increases. 

 

14 Conclusion 
 

Based on the arousal valence values we get the following plot: 

 

Fig.9 Valence-Arousal Plot 
 

● Classifying based on the tagged data we get the following confusion table. The total accuracy for this is 

54.71%. 

 

 

Table.1 Confusion Table for 

Tagged Data 
 

Next, to identify videos based on valence and arousal values, we have clustered them based on arousal-valence using 

the K Means algorithm for K = 4, 6 and 8 clusters. The cluster centers for each clustering are depicted in the 

following pictures. 
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Fig.10 Valence-Arousal Scatter 

Plot for K=4 
 

 
Fig.11 Valence-Arousal Scatter Plot for K=6 
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Fig.12 Valence-Arousal Scatter Plot for K=8 

 
● After that we have classified the test videos using KNN algorithm. It generates the following three 

confusion tables. The accuracies for each of these clusterings are 43.14%, 33.46% and 24.64%. 

 

 

Table.2 Confusion Table for Test 

Data (K=4) 
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Table.3 Confusion Table for Test Data (K=6) 
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Table.4 Confusion Table for Test Data (K=6) 

 

 
 

15 Future Scope 
 

● Find the goodness of the features. 

 
● Optimise the features extracted and incorporate more features helping us improve the efficiency and 

accuracy. 

 
● Apply better classification algorithms for the affective analysis of the data. 

 
● Develop an application based on our project for day-to-day use and develop systems to use in online video 

websites and search and retrieval systems. 

 

16 References 
 

[13] O. Le Meur, T. Baccino, and A. Roumy, “Prediction of the inter-observer visual congruency (IOVC) and 

application to image ranking,” in Proceedings of the 19th ACM International Conference on Multimedia, 2011, pp. 

373–382. 

 

[14] Y. Luo and X. Tang, “Photo and video quality evaluation: Focusing on the subject,” in Proceedings of the 10th 

International Conference on Computer Vision, 2008, vol. 5304, pp. 386–399 

 

[15] Yoann Baveye, Emmanuel Dellandrea, Christel Chamaret and Liming Chen, “LIRIS-ACCEDE: A Video 

Database for Affective Content Analysis” 

 

[16] D. Hasler and S. Süsstrunk, “Measuring colourfulness in natural images,” in Proc. SPIE Electronic Imaging 

2003: Human Vision and Electronic Imaging VIII, vol. 5007, 2003, pp. 87–95. 

 

[17] Naz Kaya, "Relationship between color and emotion: a study of college students" 



25 

 

 

[18] Hang-Bong Kang, Dept. of Computer Engineering, The Catholic University of Korea, "Affective Content Detection using HMMs" 

 

[19] Virginia Fern´andez Arguedas, "Affective Video Content Representation" 

 
[20] Gunnar Farneback, “Two-Frame Motion Estimation Based on Polynomial Expansion” 

 
[21] Gunnar Farneback, “Polynomial Expansion for Orientation and Motion Estimation” 

 
[22] Hasler, David, Sabine E. Suesstrunk and Thrasyvoulos N. Pappas. “Human Vision and Electronic Imaging VIII” 

 

[23] Nikhil Sawant “Color Harmonization for videos” 

 
[24] Jones, Gareth J.F., and Ching Hua Chan, “Affect based indexing for multimedia data”. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



26 

 

 

 

 

 

 

 

Text, Colour, and Pattern-Based Graphical Password Authentication System for Minimizing 

Shoulder Surfing Attack 
Tanvi Khanna, Bhaskar Kewalramani ,MeghaGupta 

Department of Computer Science & Engineering 

Dr. Akhilesh Das Gupta Institute of Technology and Management, New Delhi (INDIA) 
tannvikhanna@gmail.com 

ABSTRACT 

 
At present, the standard strategy for User Authentication is Textual Password. This technique has been displayed to have huge disadvantages. For instance, 
clients will often pick passwords that can be effectively speculated. On the other hand, it is frequently challenging to recollect if a password is difficult to 

guess. Again, this Textual Password is additionally powerless against many Attacks like Brute Force Attack, Dictionary Attack, Guessing, and Shoulder 
Surfing. The Shoulder Surfing Attack is an attack that the nemesis can perform to acquire the clients' password by watching over the client's shoulder as he 
enters his password. So, to Overcome the problem of the existing Textual Password Scheme, the improved Text, Colour, and Pattern-Based Graphical 
Password Scheme to decrease Shoulder Surfing Attacks is proposed. Graphical passwords are simpler to recall since people recollect pictures better than 
words in the thesis. Likewise, they ought to be more impervious to brute-force attacks since the search space is limitless. 
 
The Text, colour, and Pattern-Based Password Authentication Scheme will defeat this issue in this project. To sign in to their system, the client must enter 
the password in Text, colour, and Pattern ordering based on a pattern they picked during user registration. This strategy is appropriate for limiting shoulder 

surfing attacks as it can work on the security of clients' passwords, and they can productively sign in to the system. 
 

Key words: Graphical Password, Textual Password, Shoulder Surfing Attacks, Pattern-Based, Color Based, Recall-Based, Recognition Based, 
Grid Selection. 

 

7. INTRODUCTION 

The most common approach of computer identity verification is the use of alphanumeric user credentials. This process has been shown to 

have massive shortcomings. Users, for example, frequently end up choosing login details that are easy to guess. On the other hand, if a 

password is hard to guess, it is often hard to remember. Some studies have discovered multifactor authentication methods that use pictures as 

passwords to tackle this issue.[1] In this paper, we conduct a comprehensive survey of the existing graphical password techniques and test 

the combination of text, color, and image pattern-based graphical password authentication system. 

Shoulder surfing is an attack that an unlicensed client can perform to get the licensed client's password by looking after the client's shoulder 
when he enters his password. Shoulder surfing is wildly successful in jam-packed spots since it is generally simple to notice somebody as 

they enter their details in a form, enter their PIN at an ATM, enter a password at a cyber cafe, public and university libraries, or air terminal 

stands.[13] Shoulder surfing can also be done at a distance using binoculars or other vision-enhancing devices. Authentication is the process 

where the identity of an individual is checked. It is additionally the way for affirming the truth whether the trait of information claimed by an 

entity is legitimate or not. Some also characterize authentication as a cycle in which the evidence of identity furnished is compared with the 

document stored in the clients’ database’s data set inside a computer network.  

 

During authentication, the system compares the stored credential that clients enter during the registration with the credential they enter 

during the login session.[4] If the entered credentials match with the one stored in the client information database, the process completes, and 

the client gains the approval to access the system. To tackle the issue of the existing textual password scheme, an improved text, color, and 

pattern-based graphical password scheme is proposed to minimize shoulder surfing attacks. To login to the system in this authentication 
scheme, the visitor must register/log in using three levels of security: Text, Colour (RGB), and Image Pattern. The suggested methodology 

minimizes the Shoulder surfing attack, thereby enhancing the security of existing applications. Users can effectively access the system by 

using this Scheme.[6] 

 

The objective of the proposed scheme: 

mailto:tannvikhanna@gmail.com
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5. Usability, the proposed system will be accessible at any location and at any time, with a low false-positive rate and a quicker 

authorization result. 

6. The system will provide clients with creative and concise training. They will not invest a lot of time to learn how to use the system. 

7. The suggested methodology that produces the best utilization of human memory will profit from the assertion that people are better 
at recognizing images. As a result, image patterns should be easy to recall. 

8. The proposed scheme is secure as it will provide a strong layer of protection against shoulder surfing brute force, intersection, and 

educated guess attacks. 

 

The proposed system's process is convenient and user-friendly. The system is simple and easy to use for users who are already familiar with 

the existing Textual password scheme. Using this framework, users can access the system efficiently and simply without needing a physical 

keyboard or an on-screen keyboard.[8] 

 

8. THEORETICAL SURVEY 

 
Human factors are typically considered the bottleneck in a computer security system. Human-computer interaction is vital in three significant 

areas: authentication, security operations, and developing secure systems. The authentication concern is the focus of this section.[10] User 

authentication is a critical element in the majority of cybersecurity scenarios. As per research findings, Since users can only recall a 

relatively small number of passwords, they tend to write them down or use the same password for multiple accounts. According to a recent 
Computerworld news article, the security staff at a large company ran a network password cracker and identified approximately 80% of the 

passwords within 30 seconds.  

 

Passwords that are difficult to guess or break, on the other hand, are frequently difficult to remember.[2] According to studies, users can only 

remember a limited number of passwords, so they tend to write them down or use the same password for multiple accounts. 

 

The most potential threat nowadays that demands a passcode for the user's account is a shoulder surfing attack. Shoulder surfing is an attack 

that an unauthorized party can use to obtain the password of an authenticated person by watching over the user's shoulder as he enters his 

passcode.[3] 

 

This attack is usually effective in crowded areas because it would be easy to monitor somebody or something when they fill out their user 
name and password without being sceptical. 

 

Shoulder surfing attacks can occur when users enter their PIN at an ATM or a password at a cybercafé, public or university libraries. 

Furthermore, shoulder surfing can be done from a range using tools, including binoculars or other vision-enhancing equipment. In addition, 

some inexpensive and simple devices, such as an illegitimately installed small camera to observe data entry, can also be used to carry out this 

attack.[5]  

 

Shoulder Surfing Attacks can be minimized using the combination of text, color, and image pattern-based graphical password authentication 

scheme. For several years, many experts in the field of cyber security have been attempting to strengthen the Text-based password scheme 

(by making some factors (for example, uppercase letter [A-Z], lowercase letter [a-z], number [0-9], and unique character set [! @ #, etc.] 

mandatory), which increased system security but significantly reduced user usability.[9] 
 

Alternative authentication methods, such as biometrics, have addressed the problems with traditional username-password authentication. 

However, in this paper, we will look at another option: using text (first phase), color (RGB - second phase), and images (third phase) as 

authentication factors.  

 

This paper will be beneficial for researchers who want to create new graphical password algorithms and industry practitioners who want to 

use graphical password techniques.[15] Our primary aim is to obtain this goal while also preserving the system's usability and security so 

that we do not have to compromise on either of these constraints. 
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Fig.12. Graph depicting the goal i.e. Usability vs Security 

9. GRAPHICAL PASSWORD 

 
With increasing technological developments, the world is rapidly becoming digital, with everything taking place online. Users prefer to pay 

online for everything, from bills to tickets to paying the person sitting next to them. Not only payments, but all activities, such as 

communication via e-mail and messaging apps, storing documents in a digital locker, and so on, take place online.  
 

As more and more things move online, the risk of cybercrime and privacy breaches rises. Passwords play an essential role in keeping your 

data secure on both online and offline platforms.[14] Passwords are the default method of gaining access to user accounts. Users can secure 

their accounts using a variety of authentication methods.Graphical passwords refer to using colors and image patterns as passwords.  

 

In theory, graphical passwords are more accessible to comprehend than text passwords because humans recall pictures faster than words. 

Moreover, because the search space is nearly limitless, they should be more resistant to brute-force attacks. In general, graphical password 

techniques are divided into two categories: recognition-based graphical techniques and recall-based graphical techniques.[17] 

 

9.1. Recognition-Based Authentication 
 
A user is verified using recognition-based techniques by questioning them to recognize one or more pictures they chose during the 

registration phase. Recognition-based systems, also known as cognometric systems or searchmetric systems, generally require users to 

remember a portfolio of images when generating a password. To sign in, they must identify their own images amongst lookouts.[6] 

 

Humans have an exemplary capacity to comprehend previously seen images, even if they were only seen briefly. Face recognition, random 

art, everyday objects, and icons have all been proposed as images for recognition-based systems. 

 

9.2. Recall-Based Authentication 

 

Recall-based techniques require users to replicate something they created or selected earlier in the registration process. Because users recall 

and replicate a secret drawing, recall-based graphical password systems are also called draw metric systems. Users in these systems typically 

draw their credentials on a piece of canvas or a grid (which may arguably act as a mild memory cue). 
 

To log in to the system in this authentication scheme, the user must register/log in using three security levels: text, color (RGB), and image 

pattern. The proposed scheme minimizes the Shoulder surfing attack, thereby enhancing the safety of existing systems. Users can efficiently 

access the system by using this Scheme.[20] 

 

 

10. IMPLEMENTATION DETAIL 
 

In this proposed scheme, we will describe and test a simple and effective way to minimize the Shoulder Surfing Attack by using an improved 

version of the text, color (RGB), and image pattern-based graphical password. The proposed system is implemented using HTML, CSS, 

PHP, JavaScript, Node.js, and Macromedia Flash (Action Script 2).  
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There are various techniques to secure your password in a graphical authentication system. Here we are proposing a new algorithm of 

authentication using colors and images. We used a grid-based approach to authenticate by using images as a reference. The suggested 

scheme includes 4 phases, including 3 phases during registration and one login phase. 

 

10.1. Authentication Registration Phase 1 
 

The user registers themselves by clicking on the register button. The first level is the conventional username and password authentication. 

The user must enter a password K of length L in this phase. The minimum length of the username is at least 3 characters, and the password 

must be at least 6 characters long. The registration process in this scheme should establish an environment free of shoulder surfing.  

 

Furthermore, a secure channel should be established between the system and the user during the registration phase using SSL/TLS or any 

other secure transmission mechanism. The system stores the user's textual password in the user's password table entry, which should be 

encrypted with a system key. 

 
 

Fig.2. User Interface of Authentication Registration Phase 1 

10.2. Authentication Registration Phase 2 
 

After phase 1, the user will be directed to the color-based authentication level in the next phase. The second level is a random red, green, and 

blue pattern that the user specifies. Users need to enter a specific pattern of RGB colors that they can recall easily at the time of login. 

 

 

Fig.3. User Interface of Authentication Registration Phase 2 

10.3. Authentication Registration Phase 3 
 

After phase 2, the user will be directed to the next and last phase, the pattern-based authentication level. The third level is a 4x4 grid where 

the user is presented with four images that can be dragged and dropped anywhere on the grid. In this phase, the user needs to enter a specific 
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pattern and position of the image in a given grid that they can recall at the time of the login phase. 

 

 

Fig.4. User Interface of Authentication Registration Phase 3 

10.4. Authentication Login Phase 
 

When users log in, they are again presented with text fields, a color combination interface, and the same four images placed in random 

locations within the grid. The user has to drag and drop the images to the exact locations they chose during the registration stage. When all 

the combinations are entered correctly during the login phase, the user will access the system. The user must remember the combinations 

they entered at registration for subsequent use. 
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Fig.5. TCIP Authentication System process flow chart 

10.5. Technicalities of the project 
 

 The project uses the local storage property of the window object to store user information. 

 User information is hashed using the “crypto” Node.js module. The user has to make sure that Node.js LTS version 10 or later 

has been installed in their system. 

 The bundle.js file located in /dist/js is bundled using Webpack module bundler. The unbundled source code is located in /src/js. 

 The CSS code is compiled using the node-sass npm package. The source code is located in /src/sass. 

 A ‘Reset All Users’ button is added to the header of the UI, which removes the information saved by the project in the browser's 

local storage. 

 Upon running the cmd file, the user is directed to this port http://localhost:8080/. 

 

 

 

11. RESULT ANALYSIS 
 

The proposed system's security and usability will be as follows: 

 
11.1. Password Space 

 

Suppose that the length password is L, i.e., 6 < L < 15, so now there is 6*36L password available for use; therefore, the password space of the 

proposed scheme is: 

 

 
 

11.2. Resistance to accidental login 

 

http://localhost:8080/
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Accidental Login refers to the possibility of inadvertently entering a password. Because the probability of entering a password is 6/64, or 1/8, 

the probability of an accidental login is (1/8)L. Consider the various L values shown in the graph. 

 
 

 

Fig.6. Probability of Accidental Login 

To ensure security, the user can only enter the wrong password three times in a row. If the account is not successfully authenticated three 

times in a row, the account will be disabled, and the system will send a link to the registered email address that can be used by authorized 

and correct persons to login and re-enable the disabled account.[11] As a result, the likelihood of an accidental login is extremely low. 
 

 

11.3. Resistance to Shoulder Surfing 

As the user has only three chances to enter the password, and if he enters the wrong password, the account will be disabled, and to log in to 
the account, the user must first select a specific color and image pattern they chose at the time of registration phase. As a result, Shoulder 

Surfing resistance is provided. 

 

Fig.7. Probability of Shoulder Surfing 

11.4. Usability 

As we know that users are more familiar with the traditional textual password, it is suggested to give character set freedom to the user in 

which they can enter any (minimum 6) characters (for example, uppercase letter [A-Z], lowercase letter [a-z], number [0-9], and unique 

character set [! @ #, etc.]) from the character set present on the given keyboard. Because of this feature, users can quickly and efficiently 

find their password characters. Hence, the operation of the proposed scheme is simple and easy to learn.[18] 
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12. CONCLUSION AND FUTURE SCOPE 

Validation is an essential component of security. Authentication will significantly raise the customer's network security. In this paper, we 

designed a methodology for minimizing shoulder surfing attacks that uses text, color, and image pattern-based graphical passwords. With 

this authentication method, the user can log in to the system without constantly worrying about shoulder surfing. This method employs 

textual passwords, color-based graphical passwords, and image pattern-based graphical passwords, and because the user is familiar with both 

of these password schemes, the user can easily and efficiently log in to the system. We may be able to use this system in a high-security 

application in the future. 

Acknowledgement - This work was done under the guidance of Megha Gupta, Assistant Professor, Department of Computer Science, Dr. 

Akhilesh Das Gupta Institute of Technology and Management, New Delhi (India).  
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Uses of Dynamic Features of Face in Lie detection 
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Abstract 
As one of the most successful applications of image analysis and understanding, face recognition has recently received significant 
attention, especially during the past few years. It can be used in better manner for different applications where identificat ion is 
needed. There are mainly two reasons for this trend; the first is the wide range of commercial and law enforcement applications 
and the second is the availability of feasible technologies after 30 years of research. A general statement of problem can be given 
as follows: Given still images of a scene, identify or verify one or more persons in the scene using a stored database of faces. 

Available collateral information such as age, gender, facial expression, eye color, facial structure helps in narrowing the search. 
The other factors effect face recognition are physical changes (such as facial expression changes, aging, personal appearance 
(make-up, glasses, hair style etc.)), acquisition geometry changes (change in scale, location and in-plane, rotation of face as well 
as rotation in depth the camera obliquely) and imaging changes (lighting variation, camera variation, channel characteristics). 
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Facial Recognition System, Verification, Lie detection, Linear Discriminant Analysis, SVM. 

 



1 

1 
 

 

10. Introduction 

 
Facial expressions can be detected by various methods of biometrics and is useful for the lie detection 

purpose that is also known as deception detection. There are various general techniques that are used for 

deception detection on the basis of responses to the questions, body language or the gestures and postures 

of the person during answering the questions. Facial expressions techniques are much more useful and 

proved to be more accurate for deception detection. Facial expressions, and other gestures, convey non-

verbal communication cues in facial-to-facial interactions. This technique can operate in two different 

ways [4] according to the requirement, these are: 

 Face Verification (or Authentication): in this, problem image is matches to only one image in the 

database (one to one matching), if image features matched then authentication is given else not.  

 Face Identification (or Recognition): if the aim is to identify the face then image is compared to 

several images (one to many matching) in the database one by one and scores are given to each 

matching. The image that got highest scores is decided to be the closest to the problem face. 

For the facial recognition, various landmarks on the human face are used. These are: 

 Smiles 

 Depth of the eye socket 

 Anger 

 Gap between words 

 Movement of lips 

 Movement of eyes 

Lie detection using Face recognition system is becoming more popular because these are not only cost 

effective but also they don’t require any corporation from the user side, hence these are easy. It uses three 

types of sets i.e. training set, gallery set and probe set. The training set is used to make the algorithm 

capable of characterizing the whole human face. The gallery and probe set are used in testing stage. The 

gallery set contains the known identities and probe set contains unknown identities. The algorithm 

identifies the probe images by comparing with gallery images. Image can be taken at any time even not 
disturbing the user in other words there is no need to make contact with the user, image can be taken from 

a distance. A good quality of image can also be taken from distance by using some good quality cameras. 

In 2007 US National Institute of Standards and Technology announced that their FRVT (face Recognition 

Vendor Test) performed same or better as a human for the images that are taken in the varying light 

conditions. But in the latest research the best automated systems achieved a FRR (False Reject Rate) of 

0.01 i.e. 1 in 100. 

11. FacialExpression Recognition Techniques for Lie Detection 

 
Face recognition system have multiple techniques till the time that can be divided further into multiple 

categories or schemas, among the various techniques, each technique has its own merits and demerits 

which will be discussed here. FRT is a task that contains further sub-tasks in it like face detection, face 

segmentation and then face recognition. The major techniques in FRT are: 

11.1 PCA (PrincipalComponent Analysis) 

 

It is a linear transformation in which a training set of faces is created and Eigen faces are calculated i.e. a 

database is created first, then the new image is projected onto the Eigen faces and closeness to one of the 

known faces is checked. Again unknown faces are added to the training set and Eigen value is re-

calculated until goal is achieved.  

 

Creating training sets 

 
[3]Take face image I(x,y) be 2 dimensional N by N array of intensity values where image may also be 
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considered as a vector of dimension N2, also each training face differ from average by vector ɸ. The 

procedure for creating sets is shown in figures below. 

 

Training Set Faces: 

 

 
  (Figure 2.1.1) 

 

Average Face: 

 
  (Figure 2.1.2) 

 
Average face is subtracted from the training set face and the result is known as Eigen face that is stored in 

the database along with the training set images. 

According to Rabia Jafri and Hamid R. Arabniain their research paper on “A Survey of Face 

Recognition Techniques”, PCA performs well in reducing the dimensionality but there is a greater error 

rate as compared to other methods, so in general it is used mainly to reduce size and then other methods 

like ICA, PCA etc. are used for the feature selection purpose. 

 
11.2 LDA (Linear Discriminant Analysis) 

 
[1]This method was developed in 1997 by P. Belhumeuret. al, which is based on Fisher’s LDA. This 

approach is used for classifying samples of unknown classes based on training data into known classes. 
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The main goal this technique is to maximize between-class variance and minimize within-class variance. 

This method proved to be very efficient in facial feature extraction, however it also given some problems 

like small sample size also known as “SSS” problem. According to Aamir Khan, Hasan Farooq in their 

paper “Principal Component Analysis-Linear Discriminant Analysis Feature Extractor for Pattern 

Recognition” the problem of small sample size can be solved by making use of PCA+LDA, but recent 

experiments shown that bidirectional PCA+LDA gives better results and need less memory and 

computational, also it shows greater recognition accuracy. 
 

 
  (Figure 2.2.1) 

 

Many of the linear discriminant analysis algorithms make use of PCA for the purpose of reducing 

dimensions that is to solve the problem of size and after that LDA is used to maximize the discriminant 

power of extracting features. From this it can be concluded that if LDA is implemented directly without 

using PCA, it will results in poor feature selection. 
This technique has lower error rates as compared to Eigen faces method. This technique works well even 

if different illumination conditions appear while taking the image sample. 

 
11.3 EBGM (Elastic Bunch Graph Matching) 

 
[8]In this technique each face is represented by a set of feature vectors positioned on the nodes of a coarse 

2D grid placed on a face. Each vector is comprised of a set of responses of 2 dimensional Gabor wavelets 

that differs in orientation and scale which transforms a dynamic link architecture which projects the face 

onto elastic grid [6]. 

 

 
   (Figure 2.3.1) (Figure 2.3.2) 
 

The node of the grid is called Gabor jet. Comparing of the two faces is done by matching and adapting the 

grid of a test image to the reference image. Number of nodes in both of the grids is same, where the 

quality of match is checked by using a distance function. As written by LaurenzWiskott, Jean-Marc 

Fellous, in their paper “Face Recognition by Elastic Bunch Graph Matching”, this technology performs 

quiet better in general but it requires image of large size, for example: 128 X 128, therefore it will create 

some problem in the video sources where image size is very small. 
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       (Figure 2.3.3) 

11.4 AAM (Active Appearance Model) 

 
This technique was introduced in 1998by Cootes et.al, who creates a model of face to interpret the images 

of the face and is a powerful statistical model. The changes[11] that can appear on the face are broadly 

divided in two parts mainly- texture and shape. Different numbers of iterations are performed to calculate 

and cover a whole face.  

The goal of this technique is to reduce the effect of challenging conditions on the performance of FRS 

(Face Recognition System). Active appearance models are creative models that generate the unseen 

images of the sample object. Once specific and compact basis are calculated then unseen images can be 

formed by adjusting the parameters.  

 
  (Figure 2.4.1) 

 

AAM[5] makes use of principal component analysis in the process so that differences in the shape and 
texture can be modeled and also an image could be represented by making use of a small set of 

parameters. After representing the image illumination and normalization processes are applied on it to 

reduce illumination effects and to increase the accuracy.  

AAM models are fitted for the front face images and also they are much useful in the area where the 

purpose is face tracking, recognition and synthesis. However, there are some drawbacks in AAM models 

like they are unable to isolate a pose from the face image and also not useful in identity and expression 

changes. 

 

11.5 3 D Morphable Model 
 
[10]This idea of 3 D Morphable Model was generated by Vetter. The idea is based on a vector space 
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representation of faces such that any combination of shape and texture describes a realistic human face. It 

makes use of 3 dimensional representations so that it can accurately model illumination, pose and 

expressions. 

 

 
    (Figure 2.5.1) 

According to latest research byVolker Blanz these methods are very useful in various areas like in pose-

variant, age-variant facial recognition, 3 D gaming, 3 D movie characters etc. but there are few drawbacks 

of these models. These models need to preprocess of the image and also needs camera calibration, also 

computational costs of these models is high and there is problem of head pose variations. 

12. Why FacialExpressions over another biometrics? 

 
 It requires no any physical interaction on behalf of the user. 

 It does not require any expert to interpret the comparison result. 

 It can identify a person from the large crowd. 

 It can be used for the verification of credit cards, personal ID, passport and other security purposes. 

 There is no need to make contact with the person whose image is to be taken. 

 No any harm to the body of the human. 

 

13. Recent Developments 

 
 Face recognition based on Gabor image and SVM. 

 Race recognition based on Fuzzy rough set. 

 Face recognition based on least square support vector machine with improved algorithms. 

 ISVM for face recognition. 

 Face recognition based on DWT/DCT and SVM. 

 Face recognition based on principal component analysis and SVM. 

 Immigration-US-VISIT- United State Visitor & immigration status Indicator. 

 Banks-ATM &check cashing security. 

 Airport –Detected for registered traveler to verify the traveler. 

 Classification of face by Gender, Age, attributes. 
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New face reader with LCD Access control into banks 

14. Limitations of Facial Expression System 

The condition where Face Recognition does not work well includes: 

 Poor lightening 

 Sun glasses 

 Long hair 

 Other objects that partially covering the subject’s face 

 Low resolution images 

 

15. Comparison of all techniques 

The errors rates FRR and FAR are interrelated and together they define the recognition rate or accuracy of 

a verification system.  

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
(1 − FRR) +  s(1 − FAR)

1 + s
 

Where, s is a scalar skew parameter which is common between authorized and unauthorized users. Here 

the skew parameter taken is the number of input images given. The FAR and FRR can be adjusted by 

altering a threshold on the confidence scores. Using this here is a comparison of all techniques according 

to their accuracy. 

 

 

Method 

 

Recognition rate 

 

Given By 

 

PCA 

 

77% 

Steven Fernandes and JoseminBala-

“Performance Analysis of PCA-based 

and LDAbased Algorithms for Face 

Recognition” 

 

LDA 

 

93.57% 

Isra’a Abdul-Ameer Abdul-Jabba-“Image 

Processing for Face Recognition Rate 
Enhancement” 

 

EBGM 

 

75.29% 

RahimehRouhi, Mehran Amiri and 

BehzadIrannejad-“Areview on feature 

extraction techniques in face 

recognition” 

 

AAM 

 

76.2% 

Pedro Martins, Joana Sampaio, Jorge Batista- 

“Facial expression recognition using 

active appearance models” 

 

3D Morphable model 

 

88% 

B. Weyrauch, J. Huang, B. Heisele, V. 

Blanz-“Component-based Face 

Recognition with 3D Morphable 

Models” 
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16. Conclusion 

 
Lie Detection using Face recognition technology become most useful secures, cost-saving and 

convenience tool for different authorities. Here different efficient techniques for processing and 

recognizing face objects, which can be used in different identification applications, are described. There 

are also some limitations of face recognition method. But ignoring these limitations, this becomes the 

most popular method for identifying and verifying the truth or lie of the person. 
 

17. Future Work 

As there are limitations in the various techniques of lie detection using facial expression recognition so 

still there is need to do work in various areas. A new algorithm will be generated using facial expressions 

so that result can be enhanced by making use of techniques like PCA, LDA, and AAM for improved 

accuracy rate of the facial expression lie detection process. The algorithm should be usable in a simple 

and easily adaptable setup. This implies a single camera setup, preferably a webcam, and no use of 
specialized equipment. 
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Abstract. Nowadays, Big data, Cloud computing, Fog Computing, Internet 

of Things, Wireless Sensor Networks are emerging technologies that results 

in generation of large amount of data. The collected data have valuable 

insights and analytics techniques are used to get this additional value from 

the data. But, the properties of data have changed that creates several 

challenges in the analytics process. To have an efficient and reliable 

analytics on data, these challenges are needed to be overcame. In this paper, 

a review of importance and scope of data analytics in current and new 

emerging technologies are given. Then, the paper discusses some of the 

challenges in analytics that arises with these technologies. In the end, 

optimization techniques used in data analytics to overcome these challenges 

have been presented. 

Keywords: Data analytics, High dimensionality, Meta-heuristics, 

Optimization. 

 

 

2 Introduction 
 
In the recent decade, data is identified important tool in various business domains. The data 

can support business processes including decision making, marketing, sales and many more. 

Organizations collect and maintain the data to get valuable insight that is used in various 

business activities. New emerging technologies, Big data, Internet of Things, Cloud 

computing have advanced the process of data collection and maintenance. Now, data analytics 

applied on the current applications need to overcome the challenges arise with these newer 

technologies. The size, variety and complexity of data has changed that increase the 

challenges in extraction of insights from the data. Moreover, complexity of problems also get 

mailto:girdhar.gopal@gmail.com
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increased that raises other issues. Text analytics, network analytics, sentiment analysis are 

techniques used in different problem domains. The problem domain is wider that creates the 

need of advanced and optimized analytics techniques [1-3]. 

 
2.1 Data Analytics 

 
Data analytics has been used in industries and organizations from several decades. Statistical 

methods are used to get a detailed description and inferences from the data. Classification, 

clustering are data mining methods that can be used for description and prediction of future 

values. Now, data analytics has evolved that machine learning and agile methodologies are 

used in the process. These advanced analytics are useful for applications with high volume and 

various types of data. Business Intelligence and Analytics, Information Systems, Social 

Media, Marketing, Learning and Big Data are some of the current applications of the data 

analytics [4-8]. 

There are several types of data analytics that are used to form a model which represents a 

particular aspect of the data. Descriptive analytics deal with the current aspect, while 

predictive analytics is more concerned about the future aspects. Nowadays, the other analytics 

called as prescriptive analtics is getting more popular. On the basis of predictive values 

optimized guidelines can be prepared under prescriptive analytics [9]. 

In this paper, the various concepts of data analytics are studied. It includes the scope, 

challenges and optimization in data analytics. Section II discusses the scope of data analytics 

in current and future applications. In next section, various challenges in data anaytics, existed 

due to the limitations of data and methods have been discussed. To handle the given 

challenges, usage of optimization techniques are discussed in the section IV. Section V 

concluded the role of data analytics with emerged technologies and the need of optimization 

in data analytics. 

 

2. Scope of Data Analytics 
 
Data analytics provides more confidence in the decision making by providing related 

knowledge from the data. In the current era of advancement, with the large amount of data, 

various analytics techniques are used in several applications. It leads to wide the scope of data 

analytics into various business domains. Some of them are discussed in this section. 
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Learning Analytics Learning analytics is widely used in education domain. The purpose is to 

improve the learning process with learning environment. Data analytics is used to determine 

the factors affecting the learning in current learning environment. There is an increase in 

online learners due to availability of online resources. The analytics activities have their 

importance in online learning. Moreover, there is another analytics called as academic 

analytics that focuses on the whole academic activities [10-12]. 

 
Forensic and Crime Analysis It includes analysis of crime scene to search the patterns in the 

crime. Objects used in crime and other field related information are used to find potential 

suspects. Analytic activities have their implications in prediction of possible crime scene in 

future [13-14]. With rapid growth of digitization and social media, cyber crime is also 

increasing. Analytics are used tracking and analysis of these cyber crimes [15]. 

 
Analytics in IoT, Cloud Computing and Fog Computing There are several emerging 

technology such as Internet of Things, Cloud Computing, fog computing etc. These 

technologies are generating and collecting a large amount of data. These emerging 

technologies are collaborated with data analytics to emerge value for the business. However, 

new challenges arise with this collaboration that leads to use of advanced and optimized 

analytics techniques [16-18]. 

 
Traffic and Accident Data Analytics Nowadays, analytics is widely used in the traffic analysis 

such that appropriate actions can be taken to reduce the traffic from high congested area. 

Analysis is also performed on the accident data to determine the various factors involved in 

accident. Impact of these factors is analysed and actions are taken to reduce the impact of 

these factors [19-20]. 

 
Behavioural Analytics There are several social media platforms that engage a huge amount of 

users. Social media data varies from text, images to videos. The data is analysed for different 

purposes in several applications. Analytics techniques are used to get knowledge about the 

users and influencing their actions. Statistical techniques are applied on the data to get some 

descriptive information about the users. Various machine learning techniques are used to 

predict the future behaviour of users towards new services [21-22]. 

Determining customer's intentions for purchasing products is a complex and beneficial task in 

sale. The data is analysed to categorize customer into a particular group. Previous purchase 

records of customers are used in formation of a model, 
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that is used for predicting future purchases of customers. The analytics process is very useful 

for applications where suggestions are given to the customer for services [23-24]. 

 
Healthcare Analytics Healthcare field have a wide range of data. The data quantity and 

quality are changed with the usage of advanced techniques and tools in healthcare. The 

analytics process has a wider scope in the healthcare and different types of analytics can be 

used in the respective area [25]. 

 
Business Analytics Analytics is used in business to have insights that support decision 

making. It is used in various business tasks. A competency is developed by marketing 

analytics. Various techniques of visualization, grouping and prediction can be used in 

marketing analytics [26-28]. Risk analysis is another sensitive task in business. A descriptive 

analytics can be used for better understanding of risk factors along-with their effects. 

Moreover, analytics can be used in prediction of outcome of risk handling process [29]. 

 
Banking Analytics It is used to determine whether a particular customer is worthy of a 

particular service or not. Based on the data collected for the customer, analytics are used for 

the prediction. This analysis when used in banking applications such as loan Approval and 

credit card assignment have positive impact in final decision making [30-32]. 

 

6 Challenges in Data Analytics 
Data analytics has wider scope and used in variety of domains. Due to this, several challenges 

exist at different phases of the analytics process. Limitations exists with the variety of 

data, method used for modelling and many more. Some of the challenges in use of data 

analytics are discussed in this section. 

 
Data collection There are several data collection techniques used in collection of data from 

various data sources. Data sources vary from traditional sources to current online platform. 

Conventional data collection techniques are more time consuming and may not be feasible in 

current applications. Online platforms are collecting enormous amount of data each day. 

Also, with the rapid growth in use of digital data, online data collection techniques are 

becoming more popular. They require less human intervention, provide fast data collection 

with help of various devices and collect large amount of data in different formats. These 

techniques are used in collecting data for real time applications. However, some new 

challenges 
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arise with these new data collection techniques [33-34]. To have better insights from the data, 

collected data must represent the actual state of the problem. So, the data collection techniques 

must be able to collect all ranges of the data with less specificity. 

 
Data complexity In most of the current applications, available data is more complex than 

conventional applications. There is a huge increase in the size of data. Handling of this data is 

difficult with traditional data handling techniques. A large number of current applications 

have data which exists in different formats. All these formats may not be processable and 

transformed into another format for processing. Furthermore, all the available data may not be 

homogeneous in nature and different techniques are needed to gain particular insight from the 

data. Most of the traditional techniques deal with structured data. For the processing of semi- 

structured and unstructured data different techniques are required. Also, the result of the 

analytics are visualized differently. For the same type of data, domain of their attributes can 

have large variations. So, additional techniques are needed to handle to all these complexities 

[22],[35-36]. 

. 

Data dimensionality Dimensionality [37] of currently available data is much higher than the 

traditional data. These higher dimensions can add new knowledge and also generate new 

challenges in data processing. Not all dimensions can be used in all applications, then 

techniques are used to reduce dimension. For example, in clustering only certain attributes are 

to be selected to form specific clusters [38-39]. Here, dimensionality of data has to be reduced 

to get the appropriate number of attributes. Several techniques are used for handling 

dimensionality of data. Selecting and extracting appropriate number of attributes from the 

large set of attributes are some methods used to reduce the dimensionality of the data. But 

when the dimensionality of the data is reduced, there is a loss of information. This loss can 

affect the reliability and accuracy of the results [35]. 

 
Data integration Data is collected from the different sources with the use of different 

platforms. To process this data, it must be integrated to form a single dataset that represents 

the actual state of the data. There are variation in the quality of the data collected from 

different sources as they can have different representation for the same data. Data can also 

vary in size. Data from a particular data source can be biased in nature. Results of analytical 

activities are dependent on these characteristics of the data. While handling these issues, there 

can be loss of information from the data [35-36]. 
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Data pre-processing Data collected may not be directly used for analysing. There can be 

several difficulties with the data. Some instances of data either do not have values for some 

attributes or the available value in not valid in the attribute domain. If this data is used, it may 

generate results that are less reliable and less accurate. Several techniques are used to handle 

these difficulties in the pre-processing phase which is performed before modelling the data. In 

this phase, collected data is processed so that all these uncertainties in data can be handled. 

Also, relevant attributes of data can be selected depending on the problem. Several methods 

are used for selecting these attributes [40-41]. 

 
Data modelling There is a significant role of methods used in analytics process in accuracy 

of the final model. Conventionally, statistical and machine learning methods are used for data 

modelling. It includes hypothesis testing, correlation, regression, classification, clustering and 

many more. In current applications, where characteristics of data has changed, modelling of 

data with these methods may not be as accurate as traditionally. For the current problems, 

new approaches are developed by researchers. Some of them are hybrid approaches that 

combine the conventional methods with other optimization techniques [36],[42-43]. This 

hybridization of two or more methods is applied on many levels. 

 
Data processing Data size has increased exponentially and can not be handled with traditional 

databases. It requires non-traditional databases for this data. Furthermore, processing 

requirements of data has also been increased. There is a need to accommodate this scalable 

nature of the data. It may be possible that different data analysed differently for efficient 

analytics [4],[17],[39]. 

 

7 Optimization in Data Analytics 
 
Optimization techniques are used in the different phases of the analytics process. The 

optimization techniques are used in pre-processing of the data. Here, data is processed to 

prepare for the final modelling. It includes processing of different characteristics of the data. 

Optimized modelling approaches are also used in the formation of model for the respective 

problem. This section discussed about some of these optimized analytics approaches. 

In current real world applications, the dimensions of data is large that makes the analysis of 

data more difficult. There are several optimization techniques that are suitable for the high 

dimension problem. Genetic Algorithm (GA), Particle Swarm 
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Optimization (PSO), Differential Evolution (DE) are some optimization techniques that are 

being used in these applications. High dimensions can be handled more effectively with these 

optimization techniques [44-45]. 

Clustering is used in data analytics to group data based on some measures, the group can be 

used in analysis and decision making. In current applications, optimization based clustering 

approaches are used to have more accurate and efficient outcome. Differential Evolution 

(DE), Particle Swarm Optimization (PSO), Artificial Bee Colony (ABC), Evolutionary 

Algorithms (EAs) are being used for both fuzzy and crisp type of clustering. These algorithms 

are found to have good performance with large size data as well as with complex problems 

[46-48]. 

Two types of model are used for classification of data for prediction. Regression is one such 

model that establishes a relationship between the variables. An optimized regression approach 

is used that minimizes the measured error [49]. Particle Swarm Optimization (PSO) is a meta-

heuristic algorithm used for feature selection and applied in simple, binary and fuzzy 

classification [50-52]. 

Nowadays, applications use cloud to store their data that can be processed on the cloud. Cloud 

data analytics has used the optimization techniques to overcome the generated issues such as 

scheduling [53]. Optimization techniques used in big data analytics, handle the various 

challenges throughout the analytics process associated with the big data. Evolutionary 

Algorithms and swarm based algorithms are used for feature selection, dimensionality and 

other issues in big data [54-56]. The problem of multi-objectivity is also existed in the big 

data, the optimization techniques are found to be more effective in the multi-objective 

problems [57]. 

 

8 Conclusion 
 
This paper provides a brief study on scope and challenges in data analytics with current 

technologies. The scope of data analytics has increased with emergence of more advanced 

technologies. It also leads to generation of new issues in application of analytics techniques in 

different domains. Several optimizations techniques has been used to handle all these issues 

and to improve the accuracy of solutions. Many improved solutions have used evolutionary 

and bio-inspired algorithms at different levels. Usage of these algorithms increase the 

applicability of the analytics process to the problem with complex data characteristics. In 

current problems, there is a need of processing data before final modelling. Optimized pre-

processing techniques are used for these problems. Moreover 
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several optimization techniques have improved the accuracy of final solution of decision 

making process. As the properties of data and problems have changed, more and more 

optimized techniques are been developed and used. There are hybrid algorithms that can be 

used to tackle these types of problems. 
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Abstract - Crop Yield prediction is very essential in Agriculture domain. Revenue generated from a crop is 

completely depend on the total yield.The crop yield is dependent on the nutrient contents and drastically affects the 

health of the crop. Thus, nutrient deficiency analysis is much important for better yield.It will be helpful for 

farmers to utilize the yield prediction results for their management and financial decision.  Machine Learning could 

be a best solution to the crop yield issues. Machine Learning is the automated process in which models learn by 

themselves, identify patterns and make decision. The primary aim of this study is to review different Machine 

Learning and Deep Learning Techniques used in Crop Yield prediction. This literature review indicates that 

Machine Learning and Deep Learning techniques can help us to predictaccurate yield of crop as compared to 

traditional methodsby using several datasets of soil, crop, weather etc. 

 

Keywords: CNN-RNN, Random Forest, Neural Network 

 

1.Introduction 

Agriculture sector plays a predominantrole in development of the country. It is not only an enormous aspect of the growing 

economy, but it’s essential for us to survive. It’sa crucial sector for Indian economy and also human future(Venugopal et 

al., 2021).  

The yield is a measurement of the amount of crop grown per unit area of land. Crop yield isaffected by many factors such 

as crop genotype, environment, and management practices. (Khaki et al., 2020) Variation in crop yield happened due to 

change in environment, bothspatial and temporal.Achieving maximum crop yield at minimum cost with a 

healthyecosystem is one of the main goals of agricultural production. Earlydetection and management of problems 

associated with crop yield restrictionscan help increase yield and subsequent profit, and estimatingyield is important to 

numerous crop management and business decisions.(Chlingaryan et al., 2018)In such circumstances, accurate yield 

prediction plays a very important role in food management.  

Machine Learning and Deep Learning, the branches of Artificial Intelligence focusing on learning and prediction provides 

a practical approach of prediction based on several features. ML Techniques are prominent in solving large non-linear 

problems. The performance of ML model is measured by performance metric. These models provide sharp accuracy on 

deriving features using datasets from multiple sources.Machine Learning is generally classified in three parts: -  

 

 Supervised Learning  

 Unsupervised Learning  

 Reinforcement Learning  

 

This purpose of this research study is to provide an overview of the different Machine Learning and Deep Learning 

techniques that have been used in Crop Yieldprediction.  

2. Literature Review 

(Venugopal et al., 2021)had predicted the yield of crop based on weather, yield, humidity, windspeed and rainfall dataset. 

Several Machine Learning Algorithms like Logistic Regression, Naïve Bayes and Random Forest algorithms were used for 

making decision based on input features. The results indicated that Random Forest outperformed with 92.81% of accuracy. 

(Ravi & Baranidharan, 2020)had predicted the Crop Yield based on cultivation area, rainfall and maximum and minimum 

temperature.Various Machine Learning Algorithms like Linear Regression, Support Vector Regression, Decision Tree, 

Random Forest and XG Boost were used. It was found that the XG Boost performed well with R2 is 0.9391 as compared 

to other techniques. 

A Crop Yield Prediction was performed by(Khaki et al., 2020)based on yield performance, management, weather, soil 
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using a deep learning framework using CNNs (Convolution Neural Network) and RNNs (Recurrent Neural networks) for 

yield prediction based on environmental data. Random Forest (RF), deep fully connected neural networks (DFNN) and 

Lasso were also used for predicting Yield of Crops. The proposed hybrid model CNN-RNN outperformed. 

A Crop Yield Prediction was performed by (Chaudhary, 2018)based on Soil, Weather and Crop dataset. An Artificial 

Neural Network (ANN) was used for prediction yield prediction based on past year prediction data. It was found that, 

Neural Network is the best solution for agriculture problems such as prediction of crop yields. 

(Bhanumathi et al., 2019)had predicted the Crop Yield and deliver proper recommendations about required fertilizer ratio 

based on atmospheric and soil parameters of a land. The features taken into consideration were state, district, crop, area, 

season, production and soil data. The Machine Learning Algorithms like Random Forest and Back Propagation were used 

and the result showed that Random Forest Algorithm performed well. 

The Soybean Yield prediction was performed by (Terliksiz & Altylar, 2019)using satellite images and soybean labels. 3D 

CNN was used for the same and it worked well as compared to Histogram CNN. But choosing input data frames to a 

model is very important. 

A two-tiered Machine Learning model was built by (Shidnal et al., 2019)to identify nutrient deficiency of a paddy crop. 

Random images of the crop lands were taken as features. Neural network and K-means Clustering were used. In the first 

level, neural networks were used to identify the nutrient deficiency which indicated satisfactory results. In the second level 

the application of K-means Clustering method was used to quantify the intensity of presence of the particular deficiency 

and corresponding yield value. 

(Nigam et al., 2021)had predicted the yield of crop based on temperature, rainfall, area, season. Several Machine Learning 

Techniques like Logistic Regression, XGBoost Classifier, KNN Classifier, Random Forest Classifier, Artificial Neural 

Network were used. Among all the techniques, Random Forest Classifier outperformed with 67.80% of accuracy. 

(Venkat et al., 2019)had predicted the crop yield and recommended suitable fertilizers to gain high yield of crops using pH 

dataset, Crop dataset, fertilizer dataset. Artificial Neural Networks (ANN) and Backpropagation Neural Network were used 

and Neural Networks performed well to predict the soil quality and crop yield. 

The prediction of wheat, barley and canola crop yield using on-farm data was performed by (Filippi & Jones, 2020)using 

Yield monitor data of wheat, barley and canola crop and rainfall dataset. Random Forest model performed well for all three 

seasons. 

The prediction of crop yield and suggestion of the optimal climatic factors to maximize crop yield was performedby (Shah 

et al., 2018)using humidity, yield, temperature and rainfall datasets.The Machine Learning Techniques such as 

Multivariate Polynomial Regression, Random Forest and Support Vector Machine (SVM) were used to solve the problem. 

The result indicated that Support Vector Machine outperformed compared to other two models. 

The prediction of crop yield and to study impact of climate change in agriculture was performed by (Crane-Droesch, 

2018)using Corn yield datasets. Algorithms used in this prediction was Semiparametric neural networks (SNN) and OLS 

Regression. The Result showed that Semiparametric Neural Networks (SNN) was more accurate than OLS Regression. 

The below table tabulates the various Machine learning and Deep Learning techniques used for Crop Yield prediction with 

different set of parameters. 

Title  Objective Parameter Technique Result 

(Venugopal 

et al., 2021) 

To predictcrop 

yield by applying 

various machine 

learningalgorithm

s  

Weather, 

humidity, tempe

rature, 

windspeed, 

rainfall dataset 

 

Logistic 

Regression, 

Naïve 

Bayes and 

Random 

Forest. 

Random Forest 

outperformed with 

92.81% of accuracy. 

(Ravi & 

Baranidhara

n, 2020) 

To predict crop 

yields based on 

environmental 

conditions. 

cultivation area, 

rainfall and 

maximum and 

minimum 

temperature 

Linear 

regression, 

Support 

Vector 

Regression, 

Decision 

XGBoost performed 

well with R2 is 0.9391. 



INTERNATIONAL E-CONFERENCE ON ADVANCES IN COMPUTING SCIENCE & TECHNOLOGY IECACST- 2022 
(Jan 5th-6th, 2022) ISSN :  

 

Organized by 
Department of Computer Science & Engineering 

Dr. Akhilesh Das Gupta Institute of Technology & Management, New Delhi 

 

 

 

Tree and 

Random 

Forest, 

XGBoost 

(Khaki et 

al., 2020) 

To forecast corn 

and soyabean 

yield 

yield 

performance, 

management, 

weather, soil,  

CNN-RNN, 

Random 

Forest (RF), 

deep fully 

connected 

neural 

networks 

(DFNN), 

and LASSO 

The hybrid model CNN-

RNN outperformed. 

(Chaudhary, 

2018) 

 To predict crop 

and crop yield 

based on the 

existing data by 

Artificial Neural 

Network. 

Soil data, 

weather data, 

crop data 

Artificial 

Neural 

Network 

Neural Network is best 

solution for agriculture 

problems such as 

prediction of crop yields. 

(Bhanumath

i et al., 

2019) 

To predict crop 

yield and to 

deliver proper 

recommendations 

about required 

fertilizer ratio 

based on 

atmospheric and 

soil parameters of 

a land. 

 

state, district, 

crop, area, 

season, 

production, soil 

data 

Random 

Forest, 

Backpropag

ation 

algorithm. 

Random Forest 

performed well. 

(Terliksiz & 

Altylar, 

2019) 

To predict 

soybean yield. 

Satellite images, 

soybean labels 

3D CNN  3D CNN worked well as 

compared to Histogram 

CNN. But choosing 

input data frames to a 

model is very important. 

(Shidnal et 

al., 2019) 

To identify 

nutrient 

deficiency of a 

paddy crop. 

Crop images Neural 

network, 

K-means 

Clustering 

In the first level, neural 

networks were used to 

identify the nutrient 

deficiency which 

indicated satisfactory 

results. In the second 

level the application of 

K-means Clustering 

method was used to 

quantify the intensity of 

presence of the 

particular deficiency and 

corresponding yield 

value. 
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(Nigam et 

al., 2021) 

To predict the 

yield of the crop 

by applying 

various machine 

learning 

techniques. 

temperature, 

rainfall, area, 

season 

Logistic 

Regression,  

XGBoost 

Classifier , 

KNN 

Classifier 

,Random 

Forest 

Classifier, 

Artificial 

Neural 

Network 

Random Forest 

Classifier outperformed. 

(Venkat et 

al., 2019) 

To predict the 

crop yield and 

recommends 

suitable fertilizers 

to gain high yield 

of crops. 

pH dataset, Crop 

dataset, fertilizer 

dataset 

Artificial 

Neural 

Networks 

(ANN), 

Backpropag

ation 

Network 

Neural Networks 

performed well to 

predict the soil quality 

and crop yield. 

(Filippi & 

Jones, 

2020) 

To predict wheat, 

barley and canola 

crop yield using 

on-farm data.  

Yield monitor 

data of wheat, 

barley and 

canola crop, 

rainfall dataset 

Random 

Forest 

Random Forest model 

performed well for all 

three seasons. 

 

 

 

(Shah et al., 

2018) 

To predict crop 

yield and suggest 

the optimal 

climatic factors to 

maximize crop 

yield. 

humidity, yield, 

temperature and 

rainfall 

Multivariate 

Polynomial 

Regression, 

Random 

Forest, 

Support 

Vector 

Machine 

(SVM) 

Support Vector Machine 

outperformed compared 

to other two models. 

(Crane-

Droesch, 

2018) 

To predict crop 

yield and to study 

impact of climate 

change in 

sgriculture. 

Corn yield 

dataset 

Semiparame

tric Neural 

Networks 

(SNN), 

OLS 

Regression  

Semiparametric Neural 

Networks (SNN) is more 

accurate than OLS 

Regression. 

 

3. Conclusion  

Crop Yield prediction plays a vital role in Agricultural sector. Machine Learning and Deep Learning Techniques can help 

farmers to solve yield issues and helps to increase revenue. However, Machine Learning cannot solve the yield issues 

completely due to the complexity of the problem domain. This literature review takes into consideration the data related to 

soil fertility, weather, crop and past year production and several Machine Learning algorithms like Random Forest, CNN-

RNN, SVM and so on. Neural Network could be a better solution to solve the yield issues. Random Forest also worked 

well. 
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Abstract. Because the human eye, particularly the iris, has unique and distinguishing characteristics that set each person apart from others, eye print 

has emerged as one of the most critical physiological characteristics of the human being, with increasing importance in biometrics to identify 

people. In this paper, an effective method was proposed for recognizing irises using both the LBP operator and the histogram intersection distance 

classifier, where an effective method was used to improve the image and remove noise in addition to subtracting the area of interest. LBP, DWT 

provides frequency features around the iris image and extracts the largest number of characteristics that help increase recognition accuracy. In 

addition, the use of DWT leads to a shorter period and reduced complexity in the classification stage. In the classification stage, three classifiers 

were used, the best of which were chosen in terms of accuracy of discrimination. It was relied upon through the results of many experiments 

conducted. The method was applied on two standard bases to evaluate the accuracy of the proposed method. The results indicated that the proposed 

method achieved high discrimination accuracy by using different data sets with less complexity. 

        Keywords: Iris recognition, bio-metric, LBP plainer interpolation, Discrete     

       wavelet transform, Histogram instruction distance. 

 

17 Introduction 

The modern identification scheme includes biometric systems. In biometrics, iris recognition systems have a high level of accuracy as the iris is a 

distinctive pattern of people since it is a unique feature. Biometric systems have become common in recent years as information technology has 

spread. Researchers sought new approaches that could easily be measured that don't change over the years. These distinguishing characteristics 

include physical and behavioral characteristics. Physical characteristics include iris patterns, fingerprints, and the geometry of the face and hands, 

among others. Although behavioral characteristics such as voice and signature are beneficial, physical characteristics have proven to be more 

beneficial because they accurately recognize and differentiate individuals. Iris recognition is a critical biometric recognition technique for human 

identification.[3]. Iris recognition has risen to prominence as a preferred method for large-scale user authentication, with considerably higher user 

acceptance than the more accurate retinal identification. The iris patterns are extremely stable and special, with the likelihood of two identical irises 

being potentially 2 estimated to be extremely low, i.e. one in 1072 [1]. Even though iris patterns' performances were systematically evaluated in the 

literature, they are often insufficient to meet the stringent requirements for very large-scale applications. Personal identification methods based on 

multi-biometrics (multi-algorithms, multi-features, multi-classifiers, etc.) are much more promising for such applications and have yet to be 

investigated for improving performance utilizing iris images [2]. Iris recognition is a biometric authentication technique that uses the iris of an 

individual's eyes to retrieve features. Each person has a unique iris; differences can be seen even between identical twins and between the right and 

left eyes of the same person [4]. 

18 Proposed Technique 

In this paper, an effective method for distinguishing the eye print is proposed through the use of the LBP and DWT feature vector and the use of 

Histogram intersection distance. The different stages of the proposed method can be summarized as follows:   

4. Preprocessing stage:  the purpose of this stage is to enhance the iris image and remove the noise as well as extract the region of interest and 

finally Normalize the resulting image. 

5. The feature extraction stage: In this stage, the useless information is reduced, and the important features are extracted through the use of the LBP 

characteristic vector, thus facilitating the matching process with different patterns. This process aims to extract features specific to each 

individual by drawing their irises, in addition to the use of WT to reduce the complexity of the classification process and increase the speed.  

6. Classification stage: In this stage, the test iris image is classified into recognized or unrecognized. In this work, we used the histogram 

intersection distance classifier in the classification stage. Figure 1 illustrates the proposed technique. 
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Fig. 13.The proposed technique's block 

diagram.  

19 Preprocessing 

The preprocessing stage plays a more important role in 

the iris recognition system because it contains basic 

operations such as converting the image to grayscale, 
image enhancement and noise removal, and iris image 

segmentation and normalization. 

19.1 Iris image Enhancement 

      we improve the image quality of the iris by 

removing noise as well as improving the contrast of 
the iris images. For this purpose, we used the 

histogram equation to increase the contrast of the iris 

image. The important edges in the image were also 
determined using Unsharp Mask Filter. Fieger 2. Presented the eye image before and after the enhancement  

. 
 
 

 

 

 

 
 

 

Fig. 14.Iris image enhancement using filters 

19.2 Iris image segmentation 

      Iris image segmentation is the process of separate region of interest (ROI) from unwanted areas such as eyelashes, eyelids, and other details. In 

this work, an effective method was used to segment and subtract the iris image through several steps that can be illustrated as follows [5]:    

 

7. Determining the pupil area by converting the image into a binary gradient and applying morphological processes to determine the center and 

radius of the pupil. 

8. The segmentation process, which is done by applying a mask to each of the pupil and iris area while taking the inverse of the iris mask and 

removing the unimportant parts that represent the eyelashes and the upper and lower eyelids in order to extract the region of interest. 

Enhancement image 
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9. Normalization of the iris, which is a complementary stage to the process of segmentation of the region of interest, where the shape of the iris is 

restructured and converted from Cartesian coordinates to polar coordinates and the iris vector is prepared for the process of extracting the 

characteristics. The figure 3. Show some image of iris before and after segmentation operation. 

 

 

 

Fig. 15.Some Iris images before and after segmentation process (a) iris image before segmentation (b)   iris image after segmentation 

the ROI 

20 Feature extraction 

In this stage, the most important features of the enhanced segmented test, segmentation, and training of iris images are extracted 

in order to generate feature vectors. For this, we used two of the most important feature extraction techniques, namely (LBP 

Bilinear interpolation), which is one of the most important techniques for extracting traits and distinguishing the iris tissue with 
high accuracy. DWT was also used as it provides a hierarchical analysis of images resulting from frequency features at different 

levels. Applying DWT to a 2D image provides four subdomains which are 2D approximate subdomains (LL) and three detailed 

2D subdomains (LH, HL, HH). In order to reduce the dimensions, we used the LL subdomain coefficients and ignored the other 

subdomain coefficients. Daubches8 (DB8) DWT was used because it provides more accurate according to other experiments that 
have been conducted [6, 7]. 

 

 
 

 

 

20.1 The  LBP 

The coefficients of LBP operator are computed as follows:   

 

 𝐿𝐵𝑃𝑃,𝑅(𝑥𝐶) = ∑ 2𝑖𝑄(𝑥𝑖 − 𝑥𝑐)𝑃−1
𝑖=0  (4) 

Type equation here. 

    (a)(b)   
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Where𝑥𝑐and𝑥𝑖are the central pixel gray-level value and its neighboring 𝑖𝑡ℎgray-level value, respectively. 𝑃 Is the total number of 

pixels on a circle with radius 𝑅and center at the location𝑥𝑐. The function 𝑄(𝑥𝑖 − 𝑥𝑐)is defined as [8]: 

 

 𝑄(𝑥𝑖 − 𝑥𝑐) = {
1,
0,

𝑖𝑓𝑥𝑖 ≥  𝑥𝑐𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 (5) 

Most of the research works employing LBP operator use a 3 × 3window and 8 neighborhood pixels as shown in Fig.4. This operator 

is referred to as 𝐿𝐵𝑃8,1(𝑥𝑐) , which means 8 neighborhood pixels on a circle with radius 1(𝑃 = 8, 𝑅 = 1). This operator is very 

simple to use and computationally efficient. Although other LBP operators such as 𝐿𝐵𝑃8,2(𝑥𝑐)and 𝐿𝐵𝑃16,2(𝑥𝑐)are also proposed in 

the literature [9], no extensive experimentations are performed for their effectiveness on face recognition. In this paper, we develop a 

computational framework for 𝐿𝐵𝑃8,2(𝑥𝑐)and compare its performance with𝐿𝐵𝑃8,1(𝑥𝑐). We shall show that 𝐿𝐵𝑃8,2(𝑥𝑐)provides much 

results as compared to 𝐿𝐵𝑃8,1(𝑥𝑐) ,and its performance is much better 

better under noisy condition 

define 𝐿𝐵𝑃8,2(𝑥𝑐)within a5 × 5window using the bilinear  We 

interpolation as shown in Fig.5. The locations of 8 symmetrically 

located points are given by (± 2, 0), (0, ±  2),  (±√2, ± √2). the 

values at locations (± 2, 0) and (0, ±  2), marked as 1, 3, 5, 7, are pixel 

directly available. The pixel values at other 4 locations are 

computed using the bilinear interpolation given as: 

 

 𝑓(𝑥,𝑦)=𝑎0+ 𝑎1𝑥+𝑎2𝑦+𝑎3𝑥𝑦 (6) 

Where the unknown coefficients 𝑎0,  𝑎1,  𝑎2,  and  𝑎4are derived by  

the 4 neighboring pixels. As an illustration, the pixel at location 2 is 

derived by the use of 4 neighboring pixels marked as 

𝑎, 𝑏, c, and 𝑑in the first quadrant of the circle. The central pixel𝑥𝑐is 

averaged using its 8 neighborhood for comparing its value with the 

8 symmetrically located pixels on the circle. This procedure uses all 25 pixels of the window for its computation and hence it is 

resilient to noise to some extent. 

 

 

Fig. 16.Illustration of a conventional LBP code generation in a3 × 3window. 
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Fig. 17.the proposed𝐿𝐵𝑃8,2(𝑥𝑐)defined in a5 × 5window using bilinear interpolation 

21 Classification 

     In this stage, Histogram Intersection Distance classifier was used in the graphic-based image matching process due to the high resolution of 

discrimination and matching which has proven effective in the experiments conducted, which measures the similarities in the contents through 

graphs between the test model image and the training images in the database. In order to complete the marking process with accept or rejection [10] 

 Let IGIR, IB represent natural color graphs from an image in a database and let ԚGԚR andԚB represent normal color graphs of the 

query image. Also, R, G, B refer to the three-color channels in RGB which represent the color space of the pixel. The degree of 

similarity between the query image and the images stored in the database 𝑆c
HI(I, Ԛ)is given as follows [11]: 

 

𝑆c
HI(I, Ԛ) = 

∑ min (𝐼𝑅(𝑟),Ԛ𝑅(𝑟)+∑ min (𝐼𝐺(𝑔),Ԛ𝐺(𝑔)+𝑔 ∑ min (𝐼𝐵(𝑏),Ԛ𝐵(𝑏)𝑏𝑟

min (|𝐼|,|Ԛ|)∗3
  (4) 

 

 

It can be seen that the value of   𝑆c
HI(I, Ԛ) belongs to the interval [0, 1] where if the graphs I and are identical, then the value of 𝑆c

HI(I, 
Ԛ) = 1. 

If either of the two images (query or database) is fully contained in the other, then the value of 𝑆c
HI(I, Ԛ) = 1. 

22 The analysis of the experimental part 

The accuracy of the iris recognition technology was evaluated through many experiments where the system was applied to two 

standard iris databases, (CASIA-Iris-Interval) database and (IIT Delhi Iris) database. We applied the suggested method to a computer 

running in a Windows environment with i5 CPU and 8 GB of RAM. 

22.1 Description of the utilized databases. 

The utilized Iris databases can be described as follows:  

 

(3) IIT Delhi Iris database [12]:  

     The IIT Delhi Iris database primarily contains photographs of iris obtained from students and faculty at IIT Delhi in 
New Delhi, India. From January to July 2007, this database was collected in the Biometrics Research Laboratory using 

JIRIS, JPC1000, and a CMOS digital camera [13]. The image acquisition program is written and stored in bitmap format, 

and it is also freely available on request. There are actually 224 users who have access to the database, and all images are 
in raster format (*.bmp). Both subjects in the database are between the ages of 14 and 55, and there are 176 males and 48 

females. The 1120 image database is divided into 224 volumes, each with its own integer number / identification. These 

images have a resolution of 320 x 240 pixels and were all captured in an indoor environment. Furthermore, researchers 

have had access to this database since 2007.  fig.6.  Some sample of this database 
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Fig. 18.Some samples of (IIT Delhi Iris) database 

 

(4) CASIA-Iris-Interval database  [14]:  

It is one of the free iris databases available for researchers on the Internet to conduct tests on. The iris image data set has 
been released and developed by the China Academy of Sciences of the International Society of Biometrics and has been 

updated from CASIA-IrisV1.0 to CASIA-IrisV4.0 where the iris images were taken for CASIA-Iris-Interval using a self-

developed close-up iris camera. The most compelling feature of an iris camera is its circular NIR LED matrix design with 
light flux suitable for iris photography. Due to this new design, the special iris camera can capture very clear photos. The 

CASIA-Iris-Interval database is also well suited for studying detailed texture features of iris images. This database consists 

of a dataset of 249 files and each file has two samples (left and right) of one individual, each eye having 6 or 7 iris images. 
This database consists of a dataset of 249 files and each file has two samples (left and right) of one individual, each eye 

having 6 or 7 iris images. The iris images are 8 bit grayscale jpeg format with a resolution of 320 * 280 captured in two 

sessions for most iris images in indoor environment. Fig. 7. Some samples of (CASIA-Iris-Interval) 

 

Fig. 19.Some samples of (CASIA-Iris-Interval)   database.  
 

22.2 Evaluation of the proposed technique using theIIT Delhi Iris database:  

The proposed method was evaluated by applying it to this rule. A sample of 300 pictures of 100 people was taken, at the rate of 3 

pictures of the left eye for each person. Three experiments were conducted on the IIT Delhi Iris rule. In the first experiment, 200 

pictures were chosen for training and 100 pictures. To test the proposed algorithm, either in the second experiment 100 pictures 

were chosen for training and 100 pictures for the test, while the third experiment 100 pictures were adopted for the training and 

200 pictures for the testing process and it was applied using three types of the LBP feature vector in addition to the classifier HID, 

and the results were recorded in the following tables: 

Table 8.Results of the first experiment on IIT Delhi 

Sample 

test1 
LBP (PEP)*HID LBP 8_2*HID LBP 8_1&HID 

Accuracy Time(s) Accuracy Time(s) Accuracy Time(s) 

3  98% 10.7 98% 10.7 96% 11.0 
 

Table 9.Results of the second experiment on IIT Delhi 

Sample 

test2 
LBP (PEP)*HID LBP 8_2*HID LBP 8_1&HID 

Accuracy Time(s) Accuracy Time(s) Accuracy Time(s) 
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2 98% 6.9 98% 7.0 96% 6.32 
 

Table 10.Results of the third experiment on IIT Delhi 

Sample 

test3 
LBP (PEP)*HID LBP 8_2*HID LBP 8_1&HID 

Accuracy Time(s) Accuracy Time(s) Accuracy Time(s) 

3 96% 9.86 93.5% 10.2 93% 10.8 

      The results presented in Tables 1, 2 and 3 indicate that the iris recognition technology achieved high recognition accuracy by using 

the LBP feature vector that combines a large number of characteristics by extracting all parts of the image in addition to using the HID 

classifier that uses graphs to match the training and testing images where high accuracy was obtained in a short time 

22.3 Evaluate the proposed technique using CASIA-Iris-Interval Database:  

The proposed method was evaluated by applying it to this rule. A sample of 300 pictures of 100 people was taken, at the rate of 3 

pictures of the left eye for each person. Three experiments were conducted on the CASIA-Iris-Interval rule. In the first 

experiment, 200 pictures were chosen for training and 100 pictures. To test the proposed algorithm, either in the second 

experiment 100 pictures were chosen for training and 100 pictures for the test, while the third experiment 100 pictures were 

adopted for the training and 200 pictures for the testing process and it was applied using three types of the LBP feature vector in 

addition to the classifier HID, and the results were recorded in the following tables: 
 

Table 11.Results of the first experiment on CASIA-Iris-Interval 

Sample 

test1 
LBP (PEP)*HID LBP 8_2*HID LBP 8_1&HID 

Accuracy Time(s) Accuracy Time(s) Accuracy Time(s) 

3 99% 7.7 98% 8.0 92% 7.9 

Table 12.Results of the second experiment on CASIA-Iris-Interval 

Sample 

test2 
LBP (PEP)*HID LBP 8_2*HID LBP 8_1&HID 

Accuracy Time(s) Accuracy Time(s) Accuracy Time(s) 

2 96% 6.0 93% 6.5 85% 7.0 

 

Table 13.Results of the third experiment on CASIA-Iris-Interval 

Sample 

test3 
LBP (PEP)*HID LBP 8_2*HID LBP 8_1&HID 

Accuracy Time(s) Accuracy Time(s) Accuracy Time(s) 

3 94.5% 10.0 91% 10.8 82% 10.6 

 

From the results presented in Tables 4, 5, 6 it is clear that the proposed system gives a high discrimination rate of up to 99% 

through the CASIA-Iris-Interval database with less complexity, and from here we conclude that the system works very 
effectively with different data. 

22.4 Evaluation of the proposed technique using the IIT Delhi Iris and CASIA-Iris-Interval databases with DWT:  

By using the discrete wavelet transformation that has proven effective in reducing time while maintaining a high resolution of discrimination due to 

the techniques it applies by reducing image size and thus reducing complexity, the following tables illustrate the results obtained from the 

application of DWT on the two standard bases: 
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Table 14.The result of applying DWT on databases 

Result with DWT Result without DWT 

Accuracy Time(s) Accuracy Time(s) 

98% 5.4 98% 10.5 

7.  Conclusions 
 Empirical analysis showed the following conclusions: 

10. The proposed iris recognition technology achieves high discrimination rates by using different iris data sets. 

11. The complexity of the proposed method has been reduced through the use of effective LBP in order to identify the most important features in 

addition to the DWT and to consider the scope of the LL only in order to reduce the time taken for the classification process. 

12. Using HID in the classification stage leads to achieving high classification accuracy compared to traditional distance scale such as Euclidean 

distance and Chi square distance. 
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Abstract 

 

Cloud computing is a popular practice involving the internet which has the most powerful architecture of computation. Cloud is a combination of integrated and 
networked hardware, software and internet infrastructure.It’s is the on-demand delivery of database/storage, compute power, applications and other IT resources 
through the internet with pay-as-you-go basis. When it comes to embracing the cloud, major transformation in technology requires people to change and has 
cultural as well as technological challenges. Governments around the world including India are struggling to managemassive amounts of data that need to be 
processed and utilized properly. In this paper we have provided the detailed opportunities, challenges and impact so far of cloud reception in the public authority 
associations of India. We discuss and compare the major impactsand challenges on cloud adoptionin various sectorsof India.  
 

Keyword 

Cloud Computing, Technology adoption, Indian Markets 

 

1. Introduction 

 

The term "cloud computing" refers to the delivery of hosted services over the internet. Infrastructure as a [1] Service (IaaS), Platform as a Service 

(PaaS), and Software as a Service (SaaS) are the three basic forms of cloud computing services (SaaS). 
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It is possible to have a private or public cloud. A public cloud is described as computer services made available to anyone who wishes to 

use or buy them through the public Internet by third-party providers. Anyone with access to the internet can purchase services from the public 

cloud. Internal cloud or corporate cloud are other terms for a private cloud. Instead of the wider public, a private cloud provides computer services 

to a private internal network (inside the enterprise) and selected users. The purpose of cloud computing, whether private or public, is to give 

enterprises and the IT industry remote access to data centers and the ability to handle tasks.The name "Cloud Computing" comes from the fact that 

the data will be stored in the "cloud" and that the client will not need to be in a specific location to access it. 

By utilizing the provider's numerous cloud services, the customer can store information on remote servers and access it from any location 

via the internet. People are unaware that cloud services are used on a regular basis. Sending and receiving emails, listening to music, viewing TV 

channels, editing documents, playing multiplayer games, and many other activitiesrely on cloud computation and storageservices. 

 

Figure 20 Evolution of Cloud Computing 

 

Just until a couple of years prior, relatively few would have guessed how huge CloudComputing would be by 2019. In this competitive 

world that combats network issues, avails top-notch services on the internet with better functionality without the trouble of including any additional 

cost of infrastructure and software, you need Cloud Computing. Cloud Computing in India has a critical presence over the web world and is quickly 

developing to a fully-fledged environment. Cloud computing facilitates consumers as well as business foundations to utilize applications without 

installing them and get access to their own records and personal files across the web.  

Security is regularly viewed as the best test confronting. With advantages of cloud, there comes risks attached with it such as, APIs and 

interfaces hacking, authentication issues and credential risk, organizations’ data breaches and much more. 

End-user spending on public cloud services in India is forecast to total $7.3 billion in 2022 [2], an increase of 29.6% from 2021, according 

to a recent forecast by Gartner, Inc. 

2. Opportunities for India 

In India, cloud computing has a large presence on the internet and is gradually evolving into a fully-fledged environment. Cloud computing 

allows individuals and businesses to use software without having to install them and to access their personal files over the internet. 

All sectors in India, including education, SMEs, healthcare, and government, are striving to move forward and will profit greatly from 

cloud adoption. 

6. Cloud-based education services can be used to provide education through remote and virtual classrooms, increasing literacy rates by more 

than [3] 75% from existing levels. 

7. The health-care industry is likewise progressing quickly, and the cloud can be used to construct a national citizen health database. 

8. An agile government is one that adapts to the rapid changes in citizen and employee service expectations. The cloud has proven its 

potential to digitize governance while remaining cost-effective 
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9. Because the resources are outsourced to a cloud provider, and the needed capacity may be met on demand, the system is simpler, more 

flexible, and has faster scaling potential than a traditional computer system. 

10.  Both developed and developing countries have implemented e-government globally. Many studies show that e-government increases not 

only public administration efficiency but also good governance practices such as enhanced transparency, reduced administrative 

corruption, improved service delivery, improved civil service performance, citizen empowerment, and government financing. 

 
Figure 21 Global Cloud Computing Market Size 

 

3. Challenges 

6. The government's loss of data control is the first obstacle. This can be a major issue because trust is a major factor in cloud computing 
adoption, and because data is housed in the cloud, the government must ensure that it is protected at the same degree as if it were held 

locally. 

7. The second issue is security and privacy, which has a big impact on cloud computing trust since the government and its data are distinct, 

and the data can be accessed over an open network like the Internet. Security is cited as a major barrier to cloud adoption by [4] 66% of IT 

professionals. We've discovered that the feeling of reduced security is the most difficult obstacle to overcome. Public cloud service 

providers, on the other hand, invest significantly more in security than any single firm or government department could. Moving to the 

cloud does not reduce security; rather, it improves it. For example, Microsoft invests $1 billion each year in cybersecurity for its Azure 

cloud platform, which successfully defends against 7 trillion cyber assaults per day. Similar efforts are being made by Amazon and Google 

to safeguard the security of personal and corporate data. 

8. For data-intensive computations, because client PCs are geographically separated from the cloud, which could be thousands of kilometers 

away. The speed of the internet has an impact on performance. As the intensity of data processing and transfer, as well as the number of 
users accessing the data, increases, the risk of data transfer bottlenecks increases, complicating performance and increasing costs. 

9.  Because everything is connected to the internet, cloud is also dreaded for multitenancy, hypervisor flaws, and leakages. 

10. It can take years to migrate vast amounts of government on-premises data, programmes, and supporting infrastructure to the cloud. 

4. Adoption in India 
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India is Asia Pacific's fastest-growing cloud services market, after only China. In this industry, India is primed for rapid growth. Government 

organizations can leverage cloud infrastructure to quickly spread out new schemes/services and collaborate across geographically dispersed offices. 

Digital transformation is acknowledged as a critical initiative for the nation's growth. [5] Digital India envisions high-speed digital motorways that 

would have an influence on business and provide a digital path for every individual. Technologies like the Internet of Things, mobility, analytics, 

and cloud computing serve as the foundation for a digital India. 

 

 

Figure 22 spend in India on cloud 

 
Cloud computing is one of the most significant breakthroughs in the IT industry in recent years, providing a platform for using 

applications in the form of services that are more scalable, dependable, high-performance, and comparatively low-cost than conventional 

distributed computing infrastructure. At the same time, we can see that governments are taking proactive measures to plan new ways of interacting, 

improve services, streamline processes, and revitalize democracy by expanding IT spending. 

It intends to use e- to provide people and businesses with more engaging services. Cloud Computing is the most recent information technology 

revolution, and it is assisting underdeveloped countries in implementing E-governance services at a low cost and providing better services to their 

residents. 

 
 

4.1 Indian Government Initiative (GI Cloud – MeghRaj) 

MeghRaj [1] The Indian government has launched a large-scale project called "GI Cloud," which has been dubbed "MeghRaj." 

(https://digitalindia.gov.in) is a website run by the Indian government. India's 'Cloud-King' project, MeghRaj (in Sanskrit, 'Megh' means Cloud and 

'Raj' means King), is a Government of India initiative to use Cloud Computing Technology for e-Governance beginning in December 2013. 

MeghRaj would serve as a link between various Indian government offices, state government departments, citizens, and internet-based and mobile-

based businesses. 

The goal is to reduce the amount of time, money, and complication in day-to-day government activities. Former Union Minister of 

Communications and Information Technology, Kapil Sibal, unveiled the National Cloud as part of the "MeghRaj" [6]  initiative on February 4, 

2014. A self-service portal, numerous Cloud solutions, encrypted Virtual Private Network (VPN) access, and multi-location Cloud-Based on nodes 

that were put up across India at National Data Centers of the National Informatics Centre were some of the features of the National Cloud (NIC). 

Departments were given the option of hosting their applications in any of the nodes. 

On Rail Cloud, NIVARAN, a Grievance Portal, has been launched. The first IT application to be implemented on the Rail Cloud is NIVARAN-

Grievance Portal. It is a place for serving and past railway personnel to resolve service-related issues. The existing application was housed on a 

traditional server; however, it has been made cloud-ready and is being moved as Indian Railways' first cloud application. It will save a significant 

amount of money while also improving the user experience (https://news.indianrailways.info). 

There has been no legalization of cloud computing in India to yet, but 'Cloud services' have been specifically recognized under the Integrated 

Goods and Services Tax Act 2017 [7]as 'online information and database access or retrieval services,' and so cloud service providers would be 

subject to GST. The Information Technology (Reasonable security procedures and practices and sensitive personal data) Rules 2011 (the Privacy 

Rules) establish guidelines for the collection, use, and protection of any sensitive private data or information of natural persons by any body 

corporate that possesses, deals with, or handles such data. 

The Information Technology Act and the Privacy Rules together establish the legal framework for the creation, collecting, processing, storage, and 

use of electronic data in India. The Indian government has issued the Personal Data Protection Bill, 2018, which, if enacted, will modernize India's 
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existing privacy and data protection framework[7]. In many areas, the bill resembles the EU's General Data Protection Regulation. 

5. Conclusion 
The change from a 'cloud-first' to a 'cloud-only' paradigm is forcing Indian businesses to spend more on public cloud services in order to advance 

their digital business objectives. [8] E Governance via distribution services necessitated a significant amount of infrastructure and safe storage, 

which may now be accomplished utilizing cloud computing technologies. The Indian government's use of cloud computing in E-Government 

applications helps to improve security, storage infrastructure, and platform costs. 
 

This study examines the difficulties surrounding cloud computing's adoption and influence in India. Government, health, education, and small and 

medium-sized businesses are among the key industries that have adopted cloud computing. We talked about the numerous potential and problems 

in the field of cloud computing, as well as their implications in India. 

 

 

Many cloud providers and manufacturers, such as Microsoft Azure, Amazon Web Services, and IBM, are already establishing their presence in 

India [9]. With continuous policy pushes from the government, India's investment climate is poised to improve. Considering the Indian government 

has introduced projects that promote growth by harnessing technology to generate smart outcomes, Digital India is on track to do its best on the 

Cloud. 
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