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Abstract: 

India is emerging as one of the fastest growing 

economy in the world.  However, a number of social 

problems curtailing its growth, one such problem is 

child labour.  Poor sects insist their children to work 

as a supporting bread earner failing which they may 

not live in urban areas.  In addition, there are some 

children are escaping from their homes owing to 

differences with their parents and they are taking 

shelter in railway stations, RTC complex area and 

other bus shelters, etc.  This has been attributed to 

poverty, illiteracy and adamant attitude of the child 

and parents resulting in child labour.  Greater 

Visakhapatnam Municipal Corporation (GVMC) area is 

selected for the study..  Child labor, working places 

has been measured by Nikon GPS enable camera in 

view of GeoTagging the information in Child Labour 

Geographic Information System (CLGIS).  The data 

were analyzed in Arc GIS 10.2 environment for spatial 

distribution of child labour. This technique helps in 

view and understanding spatial child labour 

distribution, so that government authorities can take 

appropriate measures to curb this social menace.  If 

they nurtured with quality education with love and 

compassion this number would be reduced.  A 

common man with social responsibility can capture a 

photo of a child labour and it can be sent to email for 

uploading in CLGIS. 
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Introduction 

In recent times, the world is suffering with several issues like Global warming, Global terrorism, Natural 

disasters, Racism, Global financial crisis, Ebola in west Africa, Child labour and child malnutrition etc. Especially 

Chid Labour (CL) problem became serious in recent days in India. According to the Government of Andhra 

Pradesh (GoAP), Badipilustundi programme statistical report 2014, there are 19.06% school dropout students in 

the state of Andhra Pradesh, India upto elementary level [1].  The report states that majority dropouts are because 

of Child labour. Indian constitution framed strict laws for the development of children with respect to the school 

education.  The primary objective of the Right to education act, 2009 is to ensure admission of all children in the 

age group of 6-14 years in the school [2]. In spite of many efforts  of the Government of India (GOI), GoAP and other 

state governments of India in the of various programs like  National Child Labour Program (NCLP), Badipilustundi 

and  more, but still many children are out of school and their regular childhood life [3]. Whereas, NCLP is funded by 

UNICEF for the eradication of CL. According to Prognosys e Services company research report 2012 on child labour 

in India, it clearly states that in every state of India persist with the child labour problem. In addition, it shows that 

there is noticeable deprivement of CL from 5.4 to 4.5 percent from the year 2001 to 2011 [4].  4.5 percent students 

are still working as CL in our country. In this digital age and Information and Communication Technology (ICT) era, 

the country as well as the world is not in a   position to implement Child rights successfully in order to eradicate the 

CL. 

 

This work introduces a novel technique through Geospatial technologies to prevent and implement the child rights 

successfully. For the successfully CL eradication implementation involves majorly  stuck with four obstacles. Firstly, 

common man involvement is missing, next instant and timely updates unavailable, no geographic location database 

about particular CL and field survey are costlier to conduct. CL eradication is not only responsibility of government; 

it is also the responsibility of every citizen of the country. Also, population census or any specific survey is 

conducted timely. It means, survey statistics are gathered once a year or every 5 years, which leads to late actions 

on the CL issue and they are costlier.  This work introduces the new approach Child Labour Geographic Information 

Systems (CLGIS) which will resolve all the four problems minimally. Unlike the rest of the world, Visakhapatnam 

urban mandals is also one of the CL prone city.  Present work carried out in the Greater Viskhapatnam 

Municipal Area (GVMC) study area. A team of research scholars visited many places in GVMC area collected 

various personal data, images of CL with spatial coordinates in their working areas. The major contribution of 

the paper defined as follows: (1) A deep study of the issues and measures of CL in Inida and the rest of the 

world. (2) A novel technique is CLGIS is introduced for the best case CL eradication in GVMC. (3) A new 

solution by involving responsible public in the mission. (4) A new performance parameter for the field, instant 

survey report cost. The rest of the paper is organized as follows a few literature works is discussed in the 

section3. Whereas in section 4 the CLGIS methodology is described. Obtained results analysis is explained in 

section 5. Lastly, the paper concluded with certain measures and suggestion regarding CL in section6. 
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Related Works 

Due to the  wide range of application areas like environmental, life sciences, defense, natural resources, social 

sciences, medicine and public safety, etc., Geospatial technologies  gained more popularity [5][6]. Now-a-days, 

especially applications like Medical GIS, rural-urban planning and disaster applications are highly emerging 

area for the researchers and practitioners. In the literature of CL, many problems were addressed by many 

socialist researchers. Martin Ravallion et al addressed the many reasons regarding the CL of rural Bangladesh 

and their admission in school [7]. M Swaminathan  discussed the CL issue with a broad view in Indian context 

at a very early stage and  also specified in various trades where CL chooses to work [8]. Recently Anu Ramohan 

has discussed the trade-off between the school and CL by considering many parameters like older children, 

children with pre-school age siblings, children from Scheduled Tribes, Muslims and urban children [9]. Thomas 

Hammond used the Geospatial technologies in representing the CL for the US department, and selected study 

area as the Cuban missile crisis [10]. But the map showed an  abstract view of the information regarding CL.   C 

M Herbst and  B S Barnow workout with the GIS system for the force participation of the female labour and 

relationship between child care accessibility according to the USA 2000 census report. A simulation model 

with equation was represented for Geographic locations [11].  In our previous works with we worked with 

various studies on Visakhapatnam city  and addresed many issues using GIS [12][13][14]. Kong  et al explained 

the data models and Geo tagging in Arc GIS in detail fashion [15]. Very few studies were carried out on the CL 

with respective Geospatail technologies. The present study will give the broad exposure regarding the GIS and 

CL of GVMC area, the further study  gives the broad exposure about the instant and temporal changes in the 

CL. 

 

                

 
Fig: 2 – Proposed architecture of Child Labour 
Geographic Information Systems (CL GIS) 

Fig: 1 – Location map of study area (GVMC)                                   
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Methodology 

Data used 
This study used 65O/1,2,4 and 6 of survey of  Indian topographic map on 1:50,000 scales.  The study area is 

downloaded online with elevation of 500 m. LANDSAT 8 image of the study area is downloaded from the 

United States Geological Survey. The study area, the GVMC is covering an area of 78 km2 with a population of 

18,97823 (2011).  According to study, there are approximately 12,000 child labour (2001) in Visakhapatnam 

district. The limited field check has also been carried out on CL in GVMC area. In addition to this image of CL 

and GPS coordinates are measured using Nikon Coolpix P610 16MP Point and Shoot Digital Camera (Red) with 

60x Optical Zoom. Figure 1 shows the study area in detail. 

 
Procedure of complete CL GIS 

(i) A Common man or a responsible citizen or technical assistant will take an image of the CL  with 

GPS coordinates are recorded through NIKON P610 camera or any other GPS enabled camera. 

(ii) The CL image with GPS coordinates are sent to the server from the client system via email. 

(iii) The email received will go for the preprocessing and GIS analysis using Arcmap tools. 

a. In the GIS analysis with the help of the Geotag-100 or Geotag-101 tool, the Geotag images are 

tagged to the GVMC map.  

(iv) GOTO step2 IF Images != NULL ELSE GOTO step5. 

(v) Further, Geotagged images are sent to the MAP Server for online publishing. This online publishing 

will help to the GVMC for the decision making and necessary action  against CL in the study area. 

 

 
 

Fig: 3 – Screenshot of  of Child Labour Geographic Information Systems (CL GIS) using Arc GIS 
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Thematic maps 

The Landsat 8 image of the GVMC study area is used as the Base map, where the Geotagging of images will be 

done. The Child Labour (CL) theme has been applied to the base map for generating the thematic map. With 

the help of feature class, which is available in the Arc GIS Geotagging toolbox. Initially, all Geotagged images 

are stored in a specific folder. Where, the Geo tagged images contains x,  y and z coordinates with the GPS 

coordinates. By applying the Geotagged photos to points, application and specifying the path of the input and 

output folders. Later with the help of feature class application that contains Object ID, Shape, Path(image), 

name (image), DateTime, Direction, Altitute, Latitude and Longitude. Figure 3 show the thematic map of the 

CL in the study area. 

Results and Discussion 

Totally 24 samples were collected from the study area. Table-1 shows the detail information about various 

attribute data like list of child  labour, name of CL, Age, Nature of work, Location,  Geographical location name, 

date and time of data acquisition and spatial coordinates. The data collected from 02/08/2015 to  23/10/2015 

with variation in local business time. We successfully performed the Geo tagging for all 24 images on the base 

map. CL GIS Server and Datacenter are not included in the work, it’s a proposal for the high computation in the 

near future for the real-time CLGIS. The collected data will be posted to the childlaborvizagteam@gmail.com. 

Finally, the maps are prepared for the local governing bodies.  Figure 4 gives the information between the 

CLGIS and manual survey cost on a fifteen point scale [16]. Initially, the investment is very small for manual 

survey, but in the long term the cost of the manual survey increases based on  variation in various economic 

parameters like petrol, human resource, stationary material and other with respect to time. Whereas CLGIS 

maintains constant cost for the long period. 

 

 
Fig: 4 – Cost difference between CLGIS and Manual Survey for CL in a City on a 15 point scale 
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Conclusions 

Human rights are not being implemented successfully for the poor and neglected child in the society. It results 

in the numerous amount of children are becoming Child Labour in the every part of the world. From the recent 

statistics, there are still 4.5 % child still exist in India. Being a responsible  citizen of India, someone likes to 

help for the society but, proper platform may not find to such people to help. The present CLGIS model will 

help the common man for the elimination of CL in the society, where ‘Right to Education’ act will implement 

successfully for the bright future of Inida and the rest of the world. In the CLGIS child labour data collected 

from the different part of the GVMC area through geotagged images and geotagging were made with the help 

of ArcGIS map software. The data collection and posting through mail is never ending process. With 

continuous data updating process by various people, the data is very quick and accurate, which in turn helps 

for the local bodies to take a decision very quickly and perform necessary actions on CL issue. With this 

approach, the amount spent on general CL surveys may also get reduced. 

 
But the CL people may migrate from one place to another place according to their need on day-to-day basis. It 
may create chaos for the governing body to make decisions, this limitation may overcome in future work. 

 
Table 1 

Sample Table of the Child Labour 
  

Sl. 
No. 

Name of the 
Child Labour 

Age Nature of Work Name of the Geographical 
Location 

Date of 
Acquisition 

Spatial Coordinates 

Latitude Longitude 

1 S.Sai Devaraj 10 Parrot Astrology Tennati Park 02/08/2015 17 44 50 N 83 20 58 E 

2 M Bharat 12 Mobile Ice cream  Tennati Park 02/08/2015 17 44 52 N 83 20 58 E 

3 L Hari sankar 14 Juice Shop Mvp circle,Beside samata 
college 

05/08/2015 17 44 35 N 83 20 20 E 

4 O Ramu 11 Road Cleaning MVP Colony 05/08/2015 17 44 31 N 83 20 17 E 

5 K Krishna 13 Mobile hot  China waltair, Near kotak 
School,Masque Complex 

05/08/2015 17 43 24 N 83 19 57 E 

6 Shiva lal 11 Chat Shop Beside oqua Sports, RK Beach 23/08/2015 17 42 55 N 83 19 31 E 

7 S Eswar rao 10 Coconut Selling Beside HSBC DornamRaju Circle 05/09/2015 17 43 22 N 83 19 31 E 

8 P Gagan Kr. 11 Chat Shop Pandurangapuram Junction, 
Near RK Beach 

06/09/2015 17 42 52 N 83 19 20 E 

9 P Praimal 14 Chat Shop Andhra University OutGate 12/09/2015 17 43 17 N 83 19 39 E 

10 L Lokesh 13 Mechanic Shop PedaWaltair , Nuka Nagar 16/10/2015 17 43 51 N  83 19 50 E 

11 M Subbaiah 11 Ice cream ChinaWaltair Main Road,Opp 
Sri Sai residency 

16/10/2015 17 43 25 N 83 19 58 E 

12 J Deemaudu 12 Pan Shop Palm Beach Circle,Opp Park 
Hotel 

16/10/2015 17 43 18 N 83 20 07 E 

13 S Sumanth 13 Chat Shop Palm Beach Circle,Opp Park 
Hotel 

16/10/2015 17 43 18 N 83 20 07 E 

14 A Appa Rao 12 Tea Shop Submarine, Opp Sea Green 
Hotel, RK Beach 

18/10/2015 17 42 59 N 83 19 44 E 

15 Sk Shaffi 15 Chicken Shop Opp Viswa Priya Function Hall 18/10/2015 17 42 47 N 83 19 16 E 

16 Ch.Ramu 15 coconut Opp Chocolate Room, RK Beach 23/10/2015 17 42 44 N 83 19 13 E 
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17 H Vareeiah 14 Pan Shop Venkatapathi Nagar, 
Maharanipeta 

23/10/2015 17 42 55 N 83 18 33 E 

18 D Umesh 
Rao 

13 Hotel Server MVP Circle, Near Samata 
College 

23/10/2015 17 45 35 N 83 20 19 E 

19 Sk Kareem 11 Mechnic Shop Super Bazar Market, Near 
Purna Market 

24/10/2015 17 42 28 N 83 17 59 E 

20 S KiranKumar 14 Tea Shop Jagadhamba Junction 24/10/2015 17 42 46 N 83 18 11 E 

21  U Rajanish 12 Mobile goods 
selling 

Near Lucky Shopping Mall, 
Jagadhamba 

26/10/2015 17 42 40 N 83 18 07 E 

22 M Ravi Kr 12 Plastic goods 
selling 

Chermas Shopping Mall, 
Jagadhamba 

26/10/2015 17 42 34 N 83 18 04 E 

23 B Sunil Kr 14 Noodles shop Near Vizag central Jagadhamba 26/10/2015 17 42 31 N 83 18 02 E 

24 O Lakshmiah 10 Juice shop Tennati Park 26/10/2015 17 44 50 N 83 20 58 E 
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