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1.0 Abstract

The rural area in India has 68.84% population as compared to the 31.16% urban population
[R1]. Agriculture is the main source of income in rural areas of India. Animals like cow, buffalo,
sheep, goat etc play a significant role in lives of rural India. They are used as a source of

income. Hence animal husbandry becomes a major concern.

This paper discusses the issues and concerns related to the health of animals with respect to
the rural areas of Gujarat based on the survey done by us. After discovering the concern we
have proposed possible solution for the said issues. The solution uses the upcoming technology
of Wireless Sensor Network (WSN). It shows how the upcoming technology can be integrated
seamlessly in the rural environment to improve and uplift the life style of people staying in rural

area of Gujarat.

2.0Keywords
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3.0Introduction

A Wireless Sensor Network (WSN) is an infrastructure comprised of sensing, computing and
communication elements that gives us the ability to observe and react to events in a specified
environment. Basically Wireless Sensor Network (WSN) has four components: an assembly of
distributed sensors, an interconnecting wireless network, a central point of information
gathering, and a set of computing resources at the central point. It gives administrator ability to
instrument, observe and react to events in a specified environment. Usage and deployment of
wireless sensor technology has increased in several areas within industry as well as day to day

life. WSN are used in application like health care, monitoring, tracking and sensing.

The animal husbandry sector plays an important and vital role in Gross Domestic Product
(GDP) of Gujarat State, which is to the tune of nearly about 5.0%. This sector also contributes to
product nutritive food, rich in animal protein, to the general public and good supplementary
income to the economically weaker section of society. In addition, it offers a good employment

generation opportunity, if adopted on a large commercial basis [R3].

Livestock sector is another sector that has been making rapid stride and spectacular growth in
recent time, with positive impact on the lives of rural people mainly small farmers, marginal

farmers and agricultural landless laborers by raising their living standards considerably [R3].

4.0 Animal Husbandry In Gujarat

State of Gujarat is situated in the western India, surrounded by Arabian Sea in West and South
where as by the States of Rajasthan, Madhya Pradesh and Maharashtra in North, East and
South respectively. The geographic area of state of Gujarat is 1,96,024 Sq. Km, which is 5.96%
of the India’s geographic area. It comprises of 26 districts, 225 Talukas and 18,225 Villages.

Agriculture scenario in the state of Gujarat has been largely dependent on South West
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Monsoon. lts soil type is sandy to deep black. The main crops of the state are sugarcane,

paddy, cotton, juwar, bajra, wheat, ground nut, pulses and legumes.

According to the last Livestock Census done in 2007, the total livestock population (excluding
dogs and stray animals) in the state was 235.25 lakhs, registering an increase of 8.55 percent
over the year 2003. As per the census there were 79.76 lakhs cattle, 87.74 lakhs buffalo, 20.02
lakhs sheep, 46.40 lakhs goats and 1.34 lakhs other animals. The percentages graph of total
population is shown in Figure 1. Table1 shows the comparison of different category of live
stocks after the census in year 2003 and 2007.

Percentage Cattle Category Of Live Stocks In Census 2007
5
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Figure 1: Percentage cattle category of live stocks after 2007 census

Category Live-Stock (In | Live-Stock (In % Changes
Lakhs) after Lakhs) after (In Lakhs)
Year 2003 Year 2007
Census Census
Inmilk Indigenous Cow 14.06 13.35 -05.08
Milch Indigenous Cow 21.20 20.03 -05.47
Inmilk Crossbred Cow 02.50 03.98 58.37
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Milch Crossbred Cow 03.18 05.25 65.14
Inmilk Buffalo 27.94 30.40 08.84
Milch Buffalo 39.38 43.90 11.50
Inmilk Goat 17.58 15.61 -11.19
Milch Goat 26.69 24.53 -08.03
Camel 00.54 00.38 -27.78

Table 1: Comparison of Livestock Census Figures in State of Gujarat

As per the year 2007 Census State of Gujarat ranks tenth in veterinary infrastructure among all
the states and union territory of India. India is one of the largest milk producing country in the
world. 8844 M.T which contributes to about 8.28% of total milk production in India comes from
State of Guijarat. In year 2009 state of Gujarat contributed to 1.34% of milk production in the

whole world.

The total milk production of the state during 2010-2011 is 9320.84 thousand tones, which shows
an increase of 5.41% over the previous year. To maintain the increases of milk production we

need good breeds of animals.

Having good breed of cattle does not guarantee increase in milk production. We need to make
sure that proper infrastructure is in place to tack care of the animals. Veterinary hospital
/vaccine institute/dispensaries/veterinary centers/ mobile veterinary dispensaries play a
significant role in maintaining the health of animals. Table 2 shows the veterinary infrastructure
in State of Gujarat as per year 2010-2011 [R4].

Infrastructure Nos.

College of Veterinary Science 004

Animal Vaccine Institute 001
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Veterinary Polyclinics/Hospital 023
Veterinary Dispensaries 595
Branch Veterinary Dispensaries 027
First Aid Veterinary Centers 552
Mobile Veterinary Dispensaries 035
Mobile Disease Diagnostics Laboratory Ambulance 063
Rural Primary Veterinary Health Care Centers 178
Epidemiology units 002
Animal Disease Investigation Units 017

Table 2: Veterinary Infrastructure in Gujarat as of year 2010 — 2011

The above statistics though shows a feel good scenario of the veterinary infrastructure, we still

feel that the current infrastructure needs further improvement.

5.0Survey On Issues And Concerns Of Animal Health

To find the actual scenario of the problem related to animals and animal health issues, we did a
survey in rural areas of the State of Gujarat. The survey was spread across 3 districts, 6 talukas
and 19 villages. A total of forty questions related to animals and there well being were framed

for the survey.

The partial outcome of the survey is given in this section. The results mentioned are mainly
related to milk producing capacity or health of the animal. After conducting the survey we found
that 98% of the surveyors agree to the fact that milk production decreases when the animal falls
ill. Thus it was observed that majority of the villagers believe that illness of the animal also
affects its milk producing capacity. As the milk production was getting affected due to iliness, we
tried to find out the season during which the livestock falls ill majority of the time; Figure 2 shows

the outcome of this question.
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Season in which the animals fall ill majority of times

MCMNSOON
T
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2%
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Figure 2: Season when animals fall ill majority of time

It was observed that 77% villagers believe that in monsoon season animals fall ill majority of
times. Thus it becomes mandatory in this situation that the staying environment of the animal
should be more hygienic and maintained properly in monsoon. This ensures that the animal

does not get affected by the weather and its environment.

The next thing we needed to identify was the remedial action that the owners took in case of

illness of livestock. Figure 3 shows that out of 140 persons surveyed 124 took advice of doctor.

Whose Advice Do You Take As A Primary Remedy?

150
100 124
a0
29 & 3
| I—

SELF REMEDY HEALTH WORKER DOCTOR U ANSWERED

Figure 3: Whose advice is preferred incase of iliness
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As the people prefer to take advice of doctors it is necessary to take the animal to the doctor or
a doctor’s should visit the animal. In both cases the distance between hospital/ dispensary and

the ill animals is of significance. Figure 4 show that 31% of the people surveyed take the animal

to the doctor by walk. This may result in deterioration of health condition of the animal.

Way ToTransfer Animals To Hoispital
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BY HOME 4a%
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Figure 4: Way of Transfer Animal to Hospital

It was observed that around 597 veterinary dispensary, 587 veterinary aid centers and mobile
dispensaries are available in the State of Gujarat. The health worker from these facilities does

seldom visit villages for regular checkup of animals.

To implement our proposed solution we needed to know the comfort level of villagers in use of
technology. It was found that 77% villagers (animal owners) have mobile phone and use it for

voice call as well as sending and receiving SMS.

After analyzing the data we conclude that majority of the villagers have their own cattle.
Production of milk and work efficiency of animals is affected if the animal falls ill; which in turn
affect the animal owner’s income. The animal mostly falls ill in monsoon season. Due to
absence of veterinary hospitals in the village, the animal owner has to go extra miles in taking

care of its ill animal. Insufficient staff of health worker or irregularity in the work of health worker
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leads to more problem related to animals health. Table 3 summarizes the outcomes of the

survey.
Issue Answer Percentage

Average number of animal with each family 1t05 72%
Milk production is reduced during illness of | Yes 92%
animal.

Season in which animal falls ill maximum time | Monsoon 77%
Primary advice taken from whom at time of | Doctor 75%
illness

Veterinary setup (hospital) available in village | No 63%
Way of transportation of animal at the time of | By walking 31%
illness

Table 3: Summarizes the outcome of our survey

Weak health and improper treatment of animal directly affects the trade of animal husbandry
and agriculture which is back bone of village life. Due to problems faced by animal owner
special attention needs to be given on animal health monitoring. Thus it becomes necessary to

look out for solution that provides smart health care for animals.

6.0Related Applications Using WSN

WSN has been used in various applications related to monitoring and tracking of animal, human
etc [1], [2], [3], [4], [5], [6], [7], [8], [9], [11], [12], [13], [14]. Some of the applications are as
mentioned bellow:
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Kevin Mayer et. al has described how wireless technologies can be used to create a platform for
cattle health and behavior monitoring[10]. They used both internal and external body sensor for
monitoring cattle. The sensors communicate wirelessly with each other, and are continuously
connected over the mobile telephone network to provide a real time view of to data using

standard web services.

Tsung Ta Wu et. al propose use of WSN for Cattle Monitoring System[16]. In this paper author
describes a cost effective WSN technology for monitoring the health of dairy cow. By

understanding cow behavior, farmers can identify the onset of iliness.

Dr. Prabhat Ranjan et. al. has created a wireless sensor network for wildlife monitoring [15]. In
their system a specially designed collars with sensor node attached would be put on wild
animals. These collars collect data about the desired parameters from the vicinity of the animal
and transmit it to the base station. This information is used by the scientists/wildlife officials for

habitat monitoring and behavioral habit of these animals.

Prabhat K. Saraswat et. al. have created a WSN architecture for monitoring of turtle [R2] In this
paper an attempt has been made to track the migratory path of turtles. The purpose is to help
wildlife researchers understand rather unusual migratory behavior of sea turtles and to propose
measures to protect the nesting grounds and habitats of these creatures. A two tier sensor

nodes based solution is proposed to track the turtles.

7.0Proposed Solution & Architecture

In this paper we propose a health monitoring and reporting system that uses WSN architecture.
Using this architecture we intend to monitor the health and environmental scenario of animals
located in rural area of the State of Gujarat. To make sure that we get accurate and regular
details of the animal, we need to monitor various physical aspects like heart rates, heart rhythm,
body temperature, animal identification and animal location along with the animal we also intend
to monitor the place where the animals are kept. This monitoring will make sure that the animal

always stays in a healthy environment.
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The monitoring has to be done on continuous basis and will not interfere with the movement of
the animals. It will also make it convenient for the owner as well as health worker to keep track
of physical as well as environmental concerns. In case of any eventualities like increase in body
temperature, heart beats etc, a message informing the change can be generated instantly and
sent to either the owner, health worker or doctor and thus timely action can be taken to improve

the health of animal.

The system consists of heterogeneous wireless sensor devices capable of sensing and
transferring data. The devices when combined will form a network. This network would be
capable of collecting, aggregating, processing the data collected on occurrence of various
events. Once the data is available, proper analysis of the data can be done and the healthcare
provider (Veterinary Doctor) can be informed about the health status of the animals if required.

The proposed architecture is as shown in Figure 5.
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Figure 5: Animal Health Monitoring Architecture

As can be seen in the figure, the monitoring will be done by two types of sensors i.e. body
sensors which will monitor the heart beat, body temperature, blood pressure etc; while the
second type of sensors known as environmental sensors will monitor humidity, dust level, air
pollution and other parameters. All these data are collected by sensors and transmitted to
veterinary hospital using WSN. These data can be filtered using a graphical interface for
generating required information regarding animal health. Animal owner can also send a query
related to animal health via mobile interface to health worker or veterinary hospital, using same

interface health worker will be able to send a reply. The animal health is being monitored on
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continuous basis, hence in case of problems, solution can be provided faster as compared to

traditional methods.

8.0Conclusion

The proposed architecture will try to extend health care from traditional veterinary hospital
setting to Wireless Sensor Network based remotely health monitoring and diagnosis system for
animal. By using this system, we would get information and symptoms of the possible illness
and disease of the animal on runtime. As the size of the seasons is tiny there is minimal patient
(animal) interaction. Since monitoring is done in the live space the animals travel less often,
which is safer and more convenient. The system will allow farmers in remote place to consult
doctors. It will also allows doctors in remote and rural areas to consult with specialists in urban
area if need be. Thus an overall improvement in the betterment of healthcare can be provided,
which further will generate increase in annual yield of products and improve the quality of life of

rural area of state of Gujarat.

9.0References

1. Angel Cuadras, Oscar Casas, “Determination of Heart Rate Using a High-Resolution
Temperature Measurement”, IEEE SENSORS JOURNAL, Vol. 6, No. 3, ISSN 1530-
437X.

2. Brooke Beier, Katherine Musick, Akira Matsumoto, Alyssa Panitch, Eric Nauman and
Pedro Irazoqui, “Toward a Continuous Intravascular Glucose Monitoring System”,
Sensors 2011, VOL 11, PP 406 — 424, ISSN 1424 -8220.

3. D.D. Chaudhary, S. P. Nayse, L. M. Waghmare, “Application of Wireless Sensor
Networks for Green House Parameters control in Precision Agriculture”, International
Journal of Wireless & Mobile Network(IJWMN) 2011, Vol 3, No.1, PP 140, ISSN 0975 -
3834.



1IJECBS

ISSN (Online): 2230 - 8849
International Journal of Enterprise Computing

and Business Systems (Online)
IJECBS India

Frequency: Bi-Annual Specialized, Refereed and Indexed Journal in International Scientific and Corporate Databases

10.

11.

12.

http:/fwww ijecbs com

Vol. 2 Issue 2 July 2012

Emeka E. Egbogah, Abraham O. Fapojuwo, “A Survey of System Architecture
Requirements for Health Care-Based Wireless Sensor Networks”, Sensors 2011, Vol 11,
PP 4875 — 4898, ISSN 1424 -8220.

Eugenijus Kaniusas et. al, “Method for Continuous Non disturbing Monitoring of Blood
Pressure by agnetoelastic Skin Curvature Sensor and ECG”, IEEE SENSORS
JOURNARAL Vol. 6, No. 3, pp 819 — 828, ISSN 1530-437X.

Dr. H Arolkar, K. Dhamecha and D. Patel, “Architecture for Accident Monitoring in BRTS
Corridors Using WSN?”, International Journal of Enterprise Computing and Business
Systems 2012, Vol. 2 Issue 1, ISSN 2230-8849.

Ikhu-Omoregbe N. A., Azeta A. A., “A Voice-based Mobile Prescription Application for
Healthcare Services (VBMOPA)”, International Journal of Engineering & Technology
(IJET), Vol:10 No:02.

Jaime Lloret, Miguel Garcia, Diana Bri and Sandra Sendra, “A Wireless Sensor Network
Deployment for Rural and Forest Fire Detection and Verification”, Sensors 2005, Vol 9,
PP 8722-8747, ISSN - 1424 — 8220.

Kavi K. Khedo, Rajiv Perseedoss, Avinash Mungu, “A Wireless Sensor Network Air
Pollution Monitoring System”, International Journal Of Wireless & Mobile
Network(lIJWMN) 2010, Vol. 2, No.2, P 31, ISSN 0975 -3834.

Kevin Mayer, Keith Ellis, Ken Taylor, “Cattle Health Monitoring using Wireless Sensor
Network”,
http://csiro.academia.edu/KenTaylor/Papers/805608/Cattle_health_monitoring_
using_wireless_ sensor_networks

Masayuki Nakamura, Jiro Nakamura, Guillaume Lopez, Masaki Shuzo and Ichiro
Yamada, “Collaborative Processing of Wearable and Ambient Sensor System for Blood
Pressure Monitoring”, Sensors 2011, Vol 11, PP 6760 — 6770, ISSN 1424 -8220.
Pardeep Kumar, Sang-Gon Lee and Hoon-Jae Lee, “E-SAP: Efficient-Strong
Authentication Protocol for Healthcare Applications Using Wireless Medical Sensor
Networks”, Sensors 2012, Vol 12, P 1625 — 1647, ISSN 1424 -8220.



ISSN (Online): 2230 - 8849
International Journal of Enterprise Computing

and Business Systems (Online)
IJECBS India

1IJECBS

Frequency: Bi-Annual Specialized, Refereed and Indexed Journal in International Scientific and Corporate Databases

http:/fwww ijecbs com

Vol. 2 Issue 2 July 2012

13. Pardeep Kumar, Hoon-Jae Lee “Security Issues in Healthcare Applications Using
Wireless Medical Sensor Networks: A Survey”, Sensors 2012, Vol 12, PP 55 — 91, ISSN
1424 -8220.

14. Pei-Cheng Hii,. Wan-Young Chung, “A Comprehensive Ubiquitous Healthcare Solution
on an Android Mobile Device”, Sensors 2011, Vol 11, PP 6799 — 6815, ISSN 1424 -
8220.

15. Dr. Prabhat Ranjan, Prabhat K. Saraswat, Ashish Kumar, Swetha Polana, Amit Singh,
“‘wildCENSE — GPS based animal tracking system”, IEEE Xplore 2008, PP 617-622, E
ISBN : 978-1-4244-2957-8.

16. Tsung Ta Wu, Swee Keow Goo, Kae Hsiang Kwong, Craig Michie, Ivan Andonovic,
“Wireless Sensor Network for Cattle Monitoring System”, GIL Jahrestagung, Vol. 142 Gl
(2009) PP 173 - 176

REPORTS

[R1] Dr C. Chandramouli, Registrar General and Census Commissioner, India, Ministry of
Home Affairs “Census of India 2011 Rural Urban Distribution Of Population”,

http://www.censusindia.gov.in

[R2] Prabhat K. Saraswat, Mourya Ravuri, Prabhat Ranjan, “A Sensor Network based Turtle
Migratory Path Monitoring System, National Conference on Embedded Systems, Mumbai 2006,

http://intranet.daiict.ac.in/~ranjan/research/papers/nces06 _turtle.pdf.

[R3] 28™ Survey Report on Estimates of Major Livestock Products for the Year 2010-2011
Guijarat State, http://agri.gujarat.gov.in/hods/doah_statistics.htm

[R4] “Animal Husbandry in Figures Gujarat State 2011”, http://www.gvc.org.in/



