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ABSTRACT 

In this publication, the authors present the concept to design a 

hand-held device for crop management (CMD). The proposed 

design is of a device capable of providing guidance to farmers 

with respect to irrigation, fertilization, scheduling of crop 

management and pest control. CMD incorporates modifications/ 

additions in a low cost mobile phone converting it into a 

dedicated agriculture support solution. The device takes as input, 

data regarding the type of soil, annual rainfall, atmospheric 

humidity, temperature, wind velocity, and daylight period from 

the Internet. User provides information regarding agricultural 

techniques practiced directly by him. Soil temperature sensor, pH 

sensor, and soil water content sensors would be provided in the 

CMD. The device is appended with a rule based decision making 

algorithm which would generate statements suggesting measures 

for improved crop management. 

1. INTRODUCTION 
India, being on the fast track of development provides a base for 

various ICT implementations targeting developmental initiatives. 

A large section of Indian population is concentrated in rural areas 

with agriculture as their principal occupation. Apart from 

indiscriminate use of natural (water) and chemical (fertilizers and 

pesticides) resources, lack of timely information and access to 

technology is factoring for low economic returns particularly to 

the farmers. 

The paper provides an ICT based solution by proposing a hand-

held support device, assisting farmers in making decisions related 

to timing of irrigation, dispersal of fertilizers, treatment with 

insecticides and pesticides and managing crop at its various stages 

of growth. CMD proposes to help the farmer by providing 

operational solutions by analyzing factors such as: soil type, 

annual rainfall, humidity, temperature, wind velocity, daylight 

period, soil pH and related information, and their relationships, 

for offering suggestions for effective crop management. 

2. BASIC DEVICE STRUCTURE 
CMD, as a modified mobile design concept necessitates some 

changes both at the hardware and the software level in the mobile 

phone. CMD follows the general ARM9 or ARM11 architecture 

with an addition for connecting three sensors for soil temperature, 

water content and pH measurement. Analog output data from 

these sensors gets converted into digital form through an Analog-

to-Digital convertor (ADC) added in the circuit. 

On the software front, drivers for the sensors are included into the 

kernel. The main interface for user is an application running on 

CMD. The user inputs information like area of the farm, 

plantation distribution, type and schedule of crop followed and 

the current stage of crop at the specific time. It retrieves the 

required weather and soil factors from the Internet and sensors. 

Mobile network service provides Internet and communication 

facility to CMD. The device interface is user friendly and ensures 

comfortable usage for relatively low literacy users. 

3. PROCESSING AND RESULTS 
The prime problems targeted by this device help the farmer in 

irrigation, fertilization, scheduling of crop management and pest 

control. We propose the model for computation as a hypothesis 

for the relationship between the weather and soil factors listed and 

the target problems that get appropriate weightage and 

implementation. 

The numerical values in the form of Irrigation Index (IrI) and 

Fertilization Index (FrI) serve as the base of irrigation and 

fertilization specific results respectively. Final suggestions from 

CMD are a mapped output of these indexes with predefined 

language statements. Results for crop scheduling will be displayed 

in a structure similar to the respective input style. For pesticide 

usage, standard statements instruct the required measures. 

4. CONCLUSION AND FUTURE WORK 
The paper describes the concept of an efficient hand held device, 

CMD, that delivers assistance to a farmer on multiple issues 

related to crop management. CMD at this stage is a conceptual 

model and expects implementation in the form of a device that can 

prove to be of great assistance to the farmers. 

This paper is a non-funded undergraduate guided project work 

aimed towards rural development. We are keen to develop a pilot 

scale model for the same. We also expect improvisation in 

interface and operating system design dedicated towards usage in 

the domain of agriculture in developing countries. 
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