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Abstract

Agriculture plays an important role in Indian economy. Enterprise based agriculture is important to utilize
the available resources in best possible way. The agricultural activities performed by different
workers/farmers are done in inappropriate way which can lead to the physical stress of worker’s body and
many potentially serious problems. Many researchers have conducted the research to study the problems
faced by agricultural activities but all the evaluation and analysis is done by manual process which is very
time consuming and cumbersome.

Need arises for fast efficient app which evaluate and analyze the problems related to agricultural activities.
Hence, android based mobile app “Ergon” have been designed and developed. The mobile app have been
developed using Android based technology. It evaluates and analyze the problems and gives the solutions.
The app has been rigorously tested by using the statistical and engineering measures with various sample
field data.
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| Introduction

Agriculture is the prime sector for Indian economy as more than over 70% of the rural workers depends upon
agriculture.

Agriculture is prime source of livelihood for rural population in India. Being an unorganized sector,
agriculture is one of the drudgery prone occupations due to lack of access to improved agricultural
technologies. In this sector most of the farm activities are carry out by farmers and are therefore subjected
to very strenuous conditions of work that leads to both physical and psychological stress.

The working conditions lack essential facilities forces adoption of static and neo-neutral postures and
unsupported positions, dependence on muscular force and strength that make the work very laborious and
energy intensive. Farmers are subjected to such workloads every day, resulting in various physical
disorders and health issues. The evaluation of agricultural activities [1] and tools on the basis of
ergonomics parameters are essential to reduce drudgery.

Evaluators are performing the ergonomics protocol manually need arises for android based mobile app
for evaluating agricultural activities on ergonomics which not only evaluates but also analyze the
agricultural activities with the best possible solution.

Il Design and Development of Mobile APP

Mobile APP have been developed using Android technology. The type of software includes Android Platform,
Android Studio IDE, Programming Languages, Firebase, JAVA Libraries, SQLite and related AVD (Android
Virtual Device) tools [2,4,6,8].

Android is an Operating System (OS) based on Linux Kernel with a Java programming interface consisting
of several necessary components as shown in figure 1. The major components include: a complete stack of
0OS, middleware and applications, Android SDK  (Development Kit) which provides all the necessary tools
to develop android applications. Development of mobile app needs knowledge of the entire architecture of
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Android. App are written mainly in Java and compiled to bytecode format within the built environment of
Android Studio. When the application is installed on a device, the bytecode is compiled by the Android Runtime
(ART) to the domestic format used by the CPU.

Brahler [4] describes the main goals of the Android architecture are efficiency and performance, both in the
execution of the application and in the implementation of the old application. Android is structured within
the variety of software stack comprising applications, an OS, middleware, services, run-time environment,
and libraries. Every layer of the stack, and also the corresponding elements within every layer, are strongly
integrated and thoroughly tuned to contribute to the optimum application build up and execution environment for
the devices.

Figure 1: Android os architecture

Architecture for Mobile App

The app named as ‘Ergon’ has been developed under the android environment. The mobile app is connected
with the firebase which provide database services (Cloud Firestore Beta) for data storing purpose and also
created web services. The web services provide the accessibility of the database to the mobile app.

The Android app consists of one or more components which are written as Java classes. Communication
between the app and firebase is depicted in figure 2 and the flow of information in the presented model as
describe below

Firebase

Request
Ergon App

Cloud Firestore
Reply Beta
Sqlite .

Figure 2: APP Architecture

111 Experimentation

The mobile app ‘Ergon’, has been developed using the Android technology. It is Ergonomics based app
for evaluating agricultural activities through Ergonomics Protocol. This app is very useful not only for
farmers and researchers but also for all the people who are related with agricultural activities.

Features of the Application

The ‘ERGON’ app has been successfully developed and tested with the data of the farmer with respect to
particular agricultural activity. This app is having the attractive features such as Registration and Login Form
for agricultural activities and farm machinery testing through ergonomics parameters, provision of the
information related to available farm equipments/tools and machineries, Testing of agricultural
equipment/farm machineries for assessment of drudgery prone activities [5,7]. Analysis through statistical
[3] and engineering measures.
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Home Screen and Selection of Activity

Figure 3 describes the home screen of ‘ERGON’ app.

Ergonomics app

Ergonomics app

\'\ WELCOME TO

%)  ERGON

Figure 3 : Home screen of Ergon app

Database activity for gender friendly equipments

Database of gender friendly equipments collection and used by farmers. It contains various information
related to equipments or machines viz., Suitable crop, capacity of equipments, make, source, price etc.
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Figure 4: Database of farm equipment

Log In and Sign Up Screen It gives the registration process of the APP.
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Figure 5: Registration: login and password
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Create new dataset activity It creates various dataset and activities.

Ergenomics app Ergonomics app Erganomics app
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Figure 6: Database of farm equipment

Farmer’s Information

It gives farmer’s information viz., farmer name, age, district, gender, pulse rate, body temperature, blood
pressure systolic and diastolic etc.

Ergonemics app

Figure 7: Farmer Information

Body Mass Index and Physical Fitness Index

Figure 8 describes Body Mass Index (BMI) and Physical fitness index (PFI).

Figure 8(a): BMI (b) PFI

Agricultural Activities

The various agricultural activities viz., sowing, harvesting, weeding, threshing, land preparation, fertilizer
application, transplanting, hoeing and other agricultural and allied activities are evaluated and analyzed through
both the traditional (manual) and App method.
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Figure 9 (a) Traditional Method (b) APP (Equipment) Method

The Traditional method is very time consuming and less efficient and the Equipment (APP) method reduces
stress, drudgery as compared to traditional method shown in Figure 9. This APP has been rigorously tested for
all agricultural activities. E.g. the below analysis is for 10 sample agricultural data which were used for
evaluating drudgery in field during particular activity (weeding) and analysis through engineering and statistical
measures the equipment (Four Row Weeder) are used for performing weeding activity in the field, equipment
reduces the drudgery of farmer compare to traditional method. One can easily analyze through APP that the
particular equipment is suitable or not for the user.

Figure 10: Comparisons
Conclusion

More than 70 % of the rural households depend on agriculture [1]. Farmers pursue a humber of survival
strategies to earn enough cash to feed and maintain their families. Drudgery is generally conceived as
physical and mental strain, agony, monotony, time consuming and hardship experienced by farmers while
performing agricultural activities. Therefore, assessment of agricultural tools and machineries with
ergonomics parameters helps in evaluation and risk of drudgery in farm.

The recommendation is given based on selected ergonomics protocol of agricultural activity by
comparing evaluating, analyzing and comparing by both the methods and the optimum result is
recommend to the farmer/user.

The APP has been rigorously tested evaluated and analyzed for all agricultural activities and number of
field data sets of varied farmers and results shows tremendous improvement and benefit by the evaluation
with analysis method of this APP.
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