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Introduction 
 

With inclement climatic conditions, and the much aware global climatic changes, the 

rural community is facing uncertainty in their livelihoods. They need timely 

information/assistance to combat the situation. Geo-ICT (location based services, spatial 

decision making and geo-computations) and Sensor Network (distributed sensing units 

pertaining to weather, crop and soil parameters under micro-climatic conditions) are promising 

real-time information gathering and dissemination technologies towards developing solutions 

for majority of the agricultural processes on a real-time basis.   
 

Geo-ICT model GramyaVikas  
 

Keeping in view the increasing demand of Geographical-Information & Communication 

Technology (Geo-ICT) applications in the rural systems, a distributed collaboration tool, called 

GramyaVikas (rural development), has been developed to assist the rural extension 

community in their own decision making process more interactively and in an integrated / 

coordinated manner. GramyaVikas, evolved out of the needs assessment with the user 

community, is a secured and cost-effective system developed for defined users with open 

source (a) content management system and (b) Geographical Information Systems. This web-

based tool help the users to share/ retrieve the data/information; communicate for taking 

mutual decisions; make useful queries on spatial/non-spatial database to identify candidate 

villages/entities; and generate various views/scenarios for different rural development schemes 

(Figure 1). Presently, this Geo-ICT tool is being developed in an intranet environment. The 

resulting system is intended to assist the remote users in analyzing the rural-informatics for 

rural development planning decisions online and with the customized GIS tool to suit the 

requirements of a few line departments for decision making (Adinarayana et al., 2008). 



 
Figure 1.  GramyaVikas Architecture 

 

Sensor Network Technology 
 

With the advent of low cost sensor network (SN) technology, one can obtain micro- 

climatic parameters from a specific field in real time, which will improve the agricultural 

decision making and apply coping strategies to combat the threats from climate changes. 

FieldServer (FieldServer, 2009) and Agrisens (SPANN Lab, 2009) (Figure 2) are the two 

distributed sensing devises extensively used in rural systems for various agricultural aspects. 

 

 
Figure 2. FieldServer and Agrisens 
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Geo-ICT and Sensor Network Integration 
 

Geo-ICT (location based services, spatial decision making and geo-computations) 

interlinked with Sensor Networks (SN) and Grid Computing (GC) technologies promises to be 

an interesting combination for generating host of useful information for various applications 

such as agriculture, disaster management/mitigation, transportation, security, early warning 

systems, real time weather and environmental information systems, etc.  

 

Realizing the importance of this integrated system, an initiative was taken up under the 

Indo-Japan Bilateral Programme to develop a real-time Decision Support System (DSS), which 

will be named as ‘GeoSense’ (GeoSense, 2009), to assist the rural stakeholders for improving 

the rural livelihood, environmental sustenance/security and agriculture productivity which are 

attracting importance recently due to global climate change. Geo-ICT model GramyaVikas, 

AgriSens of IIT Bombay and FieldServer of NARC, Tsukuba/Japan will be integrated in the 

GeoSense (Figure 3). 

 

 
Figure 3. GeoSense Architecture 

 

A preliminary study was carried out under shed-net conditions at IIT Bombay with 

GramyaVikas and FieldServer and Agrisens systems on precision irrigation aspects on tomato 

crop (Jose, 2009). WSN technology was used in the studies to monitor climate parameters 

(temperature, humidity and CO2 concentration) continuously under micro-climatic conditions. 
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DSSAT (Decision support for Agrotechnology Transfer) simulation software tool was used to 

determine water requirement, irrigation scheduling (Figure 4) and climate change scenarios 

(crop yield under different CO2 and Temperature conditions). In addition, coping strategies 

were also studied to combat the change scenarios. GramyaVikas tool was used for sensor 

web enablement and for dissemination to the rural community. However, the decision making 

could be improved with long term experiments.   

 

 

Figure 4. Water requirement of Tomato crop from sen sory data 

 

Currently, researches are being conducted on groundnut, rice and maize crops in a 

research farm belonging to a semi-arid region to test and validate the concepts of GeoSense 

and also to augment the already existing long term weather based precision irrigation and pest 

management experiments (GeoSense, 2009) (Figure 5).  

 

 

Figure 5. Real time sensory data from Agrisens and FieldServers 



Crop yield predictions and irrigation scheduling/requirements are being worked out with 

DSSAT, EPIC and SIMRIW models (Figure 6). In addition, geospatial data mining techniques 

are used to bring out the hidden crop-weather relations to forewarn pests/disease incidences 

(Figure 7).  

 

Figure 6. Crop information systems interface and cr op models 

 

 

Figure: Sensor Motes in the ARI field, Hyderabad field with online data 

 

Figure 7: Data Mining Interface and Pest and Weathe r Correlations 

 

Open-source/free Geo-visualization and multi-mode communication tools will be utilized 

for better visualization and real-time dissemination of GeoSense results. These models with 

some in-situ experimental (such as high-end ADC Spec Pro spectroradiometer supported by 

DSSAT 
EPIC 

SIMRIW 



Geo-Explorer GPS) and high-resolution satellite data will be extrapolated in a spatial manner. 

Virtual map engines (for example, Google Earth and NASA World Wind) will help in viewing 

the plot based crop information.  

 

The GeoSense web interface in the rural systems will have more advantages over the 

traditional systems: centralized control over data and model (i.e. low cost of SW and HW, 

maintenance, training, etc.), global and easy accessibility, interconnectivity, model 

propagation, education platform, and more importantly interconnectivity/ coordination/ flexibility 

in decision making/participatory decision making (Geo-ICT advantages); and high density 

monitoring, robustness, cost-effectiveness and easy maintenance (sensor network 

advantages). Different and dynamic parameters like soil moisture, weather/environmental 

conditions, crop growth/health, etc. can be obtained from the sensors and passed on to the 

rural stakeholders for their use. This will allow the farmers to relate the obtained data to the 

ground reality and take necessary actions for their respective fields. 

 

 
References 
 
Adinarayana J, Azmi S., Tewari G., Sudharsan D., 2008. GramyaVikas – A distributed 
collaboration model for rural development planning, Journal of Computers and Electronics in 
Agriculture, 62 (2), pp. 128–140. 
 
Jose  Arun, 2009. Wire less sensor network and GeoICT based precision Irrigation, M. Tech. 
project report, CSRE, IIT Bombay, India.   

 
GeoSense, 2009. GeoSense: A Geo-ICT and Sensor Network based Decision Support 
Systems for Agriculture and Environmental assessment, WWW Document 
http://www.csre.iitb.ac.in/geosense/, (accessed 20 November 2009) 

 
SPANN Lab., 2009. SPANN Lab, Electrical Engineering Department, IIT Bombay, India. WWW 
Document http://www.ee.iitb.ac.in/spann/agrisens/ (accessed 23 May 2009). 

 
FieldServer, 2009. FieldServer, NARC (National Agricultural Research Center), Japan. WWW 
Document http://model.job.affrc.go.jp/FieldServer/FieldServerEn/ (accessed 16 June 2009). 
 
Fukatsu, T., and Hirafuji, M., 2005. Field Monitoring Using Sensor-Nodes with a Web Server. 
Journal of Robotics and Mechatronics, 17(2), pp. 164-172. 

 

 


