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Abstract— With the exponentially increasing demand in dairy
productivity farm automation is of major concern these days.
There is a need of technology which would result in reduced cost
and labour inputs with increased farm productivity, and to meet
the above said requirement cattle health monitoring should be
given a priority. The aim of this study is to prioritize the routine
monitoring of health of dairy cattle using non invasive, low cost
sensor technology which would monitor various health
parameters of the farm cattle. As it is a complete wireless and
portable health monitoring system, it can be a valuable remote
monitoring tool for cattle health care service providers by
reducing the cost of their services. The proposed monitoring
system includes the infrastructure, hardware, software and
representative physiological measurements. We will be able to
continuously assess the health of individual cattle by aggregating
their health monitoring data, and reporting the results to owners
and local health service providers.
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l. INTRODUCTION

In the past few years farm automation has increased at a very
fast pace right from the traditional health monitoring system
where human labour in close contact with the cattle used to
judge their health to today’s industrialized farm where modern
health care techniques are being implemented to wirelessly
transfer the data to a remote health care centre and the cattle
can be monitored hence in minimum time investment and
labour. The proposed cattle health care monitoring system
will monitor the health conditions of each animal (cows), with
the sensors being mounted on the cattle. Sensor networks
consist of many small low coat devices coordinating with each
other in an organized ad hoc systems. The role of the sensor
network is monitoring the health parameters of animals, gather
and transfer the data to other sink nodes. The sensed data from
the node is transmitted to the sink in a multi-hop manner. The
use of energy in the network can be reduced if the amount of
data to be transfer is reduced. The ultimate goal of this study
is to build a monitoring system capable of monitoring one or
more cattle during their daily activities at farm. The proposed
system consists of a main node and a group of distributed
nodes and in this respect its nodes form a wireless sensor
network[1-6].

1. PROPOSED MODEL

The aim of the proposed model is to monitor the health
condition of the animal using a wireless sensor node [figl].
The sensor node contains in-network processing algorithm for
improved health monitoring and routing of health data [1].
This type of system is very useful to check epidemiological
disease to which cattle are more prone to. It maybe food and
mouth disease. Once the difference between the normal and
abnormal condition of the cattle is detected it is stored and
transmitted to regional and national collection centres that
monitor the health of herd of cattle and provide essential
services for theirtreatment.

Sensor Node
Fig.1 A typical ad hoc network for Wireless Sensor Node

A. Wireless Sensor Network For Cattle Health Monitoring

Hardware Description

This proposed network for health monitoring system
comprises of a multi hop data transfer sequence. It reads
different health conditions of the cattle trough various sensors
and sends the stored data wirelessly to a remote terminal. One
terminal is the interface between the sensor nodes and the
personal computer where the received data is stored,
processed and transmitted. The block diagram of this health
monitoring system is shown below in Figure 2.This specific
monitoring system is designed based on the Arduino Uno [12-
14].This single-board processor is a low cost and strong
solution to monitor the required data for the research.
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Fig.2.Complete health monitoring system block diagram

The Arduino microcontroller is an easily available and strong
tool used as a single board computer and is very popular
among researchers and students for project point of view.lIt is
an open source hardware and program development tool.It is
easy to write programs and develop interface to many sensors
and hence we have focused on using arduino board shown in
fig.3[23] for the same.

Fig.3 Arduino Uno board

With the Arduino board, you can write programs and create
interface circuits to read switches and other sensors. The
Duemilanove board consists of an Atmel ATmega328
microcontroller operating at 5 V having 2 Kb of RAM, 32 Kb
of flash memory for the purpose of procuring program data,
and 1 Kb of EEPROM for retaining program parameters. The
clock speed is 16 MHz, which translates to about executing
about 300,000 lines of C source code per second. The board
has 14 digital I/O pins and 6 analog input pins. There is a USB
connector for communicating with host computer and a DC
power jack for external 6-20 V power source

Il DESCRIPTION OF THE SENSOR TO BEUSED

On the basis of sensing technology there are two types of
sensors which can be used to sense various parameters.

e Invasive sensors, and

¢ Non invasive sensors

A. Invasive Sensors

These types of sensors are used where accurate measurement
of certain parameters is required without being affected by
external environmental conditions. Though there are few
disadvantages of using these sensors as sensors cannot be
reused and the life cycle of those sensor are limited to the
application time and required energy level.

There are some defined performance criteria for each sensor
being implanted starting right from the technique being used,
data collection, algorithm used and performances .The first
three categories gives us the description of the technical of the
sensor system (a) location of the sensor with respect to the
cattle (b) measurement type (c) sensor alert and their
comparison with the standard measurement. (d) frequency of
occurrence of an event in the routine . The (e) comparative
analysis of the measured and predefined data is carried out by
analgorithm.

B.  Non-Invasive Sensors

Immobile sensors located in a defined area

These types of sensors are located in the region where cattle
are more likely to appear for a particular span of time. These
places may be the grazing place near some pond or the place
of stations for extracting milk or feeding. These sensors may
be a temperature sensors or surveillance cameras.The result of
temperature sensor being showed in figd. And normal pulse
rate in fig5 [7-11].

External sensors attached to the cattle’s neck collar or knees in
order to monitor them throughout the day. Most commonly
used external sensors are accelerometers, pedometers,
vibration sensors, thermometers for temperature
measurements (at hypodermal level), humidity sensors (at skin
level), etc.

Pedometers are very cheap and easily available sensors which
are used to find out the movement, lying time and temperature
of the cattle under study. It comprises of a real-time
monitoring and changeable measurement time. The purpose of
the system was the identification of oestrus cycle times.

To identify different motion states of the cow the GPS system
is been used which is infrastructure less system.

The GPS sensors are attached to the animals’ neck collars.
These sensors keep a tract of cattle activities eating, seeking,
walking, lying and standing. Keeping a regular check on these
activities almost 80% of the result has been achieved through
these two sensors.. However, the success rate could be
significantly increased by an integration of additional sensor
signals (e.g. accelerometers). Another class of sensors,
MEMS-based accelerometers, are these days prominently used
to achieve real time accuracy based monitoring. Much better
results can be obtained by using different position sensors to
differentiate in between head and whole body movement. The
advantage of this type of sensors is a continuous observation
of the dairy cows. Especially the class of modern MEMS-
based accelerometers is a promising candidate for successful
commercial systems, presumably in combination with
additional mobile sensors. The disadvantages are an increased
effort for accessing the sensor data as well as an increased
danger of damages to the sensor boxes (due to the movements
of the cows in the farm). Both disadvantages are controllable
by modern engineering.
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CONCLUSION

| nzm 718.00 720,00 00 Here we conclude that this proposed model has been investigated and
) ' ) a performance evaluation study to show the use of the proposed
. system has been carried out. In this paper, the proposed system’s both
Fig.5. Normal heart rate pulse of normal cattle. hardware and software components have been presented. Ifconnected
. ] ] ) ) to the Internet through a gateway, the proposed low-cost system
Diseases mapping with sensors are listed hereby in enables health care providers to remotely monitor the cattle’s main
table-1[16-21]. health parameters. It is also a valuable tool for the farmers and dairy
Table-1. farm people. The future work of this study consists of an evaluation

study in a distributed scenario involving a herd of cattle.

Electrical

Conductivity REFERENCES

Sensor [1] Kevin Smith (2006) 28th IEEE EMBS Annual International Conference,
New York City, USA, 4659 - 4662.

[2] Ze Li, Haiying Shen and Baha Alsaify (2008) 14th IEEE International

Abomasum | Feeding Accelerometer Conference on Parallel and Distributed Systems, 639- 646. )

[3] James D. Meindl (2005) IEEE International Electron Devices Meeting,
23,1A-1D.

[4] Istepanian, R. S. H., Jovanov, E. and Zhang, Y. T. (2004). Introduction to

Breathe & Accelerometer thg Special Section on M-Health: Beyond Seamless Mobility and Global

Ketones TG (Pedometer) Wireless Health-Care Connectivity,” IEEE Transactions on Information
Technology in Biomedicine. 8(4), 405- 414.

[5] Das,R.,Tuna,G.,(2015),“Machine-to-Machine Communications for Smart

Eating, Homes”, International Journal Of Computer Networks and Applications

Microphone (IJCNA),EverScience Publications, 2 (4), 196-202.

Rumination [6] Tuna, A., Das, R., and Tuna, G. “Integrated Smart Home  Services and
Smart Wearable Technology for the Disabled and  Elderly,” (2015). In
Proceedings of 4th International Conference on Data Management
Technologies and Applications, ISBN 978-989-758- 103-8, pp. 173-177,
2015. DOI: 10.5220/0005552001730177.

[71 Moutacalli, M. T., Marmen, V., Bouzouane, A. and Bouchard, B. (2013).
“Activity Pattern Mining using Temporal Relationships in a Smart Home”,

Mk pr— IEEE Symposium on Computational Intelligence in Healthcare and e-health

/ Motion (CICARE), 83-87.

[8] Akyildiz, I. F.,, Su, W., Sankarasubramaniam, Y. and Cayirci, E., (2002).
“Wireless sensor networks: a survey”, Computer Networks, 38,

Retamned Excitement/ | Accelerometer 393-422.

Placenta Stiffness (Pedometer) [9] Buratti, C. and Verdone, R., (2009). “Performance analysis of

IEEE802.15.4 non beacon-enabled mode”, IEEE Transactions on Vehicular

Technology, 58(7), 3480-3493.

Milk Electrical
Quality Conductivity

Displaced

Ketosis

Breath smell Gas Sensor

Milk Fever

Volume5, | ssue 01 Published by, www.ijert.org 3



Special Issue- 2017

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
ICIATE - 2017 Conference Proceedings

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Zhu, C., Zheng, C. and Han, G., (2012). “A survey on coverage and
connectivity issues in wireless sensor networks”, Journal of Network
and Computer Applications, 35, 619-632.
Francesco, M. D., Anastasi, G., Conti, M., Das, S. K. and Neri, V.,
(2011). “Reliability and energy-efficiency in IEEE 802.15.4/ZigBee
sensor networks: an adaptive and cross-layer approach”, IEEE
Journal on Selected Areas in Communications, 29(8), 1508-1524.
Internet: Arduino 2015, what isArduino,
http://www.arduino.cc/ [Accessed 15 March 15]

Internet: Cooking Hacks 2015 e-Health Sensor Platform V2.0 for
Arduino and Raspberry Pi [Biometric / Medical Applications],
http://www.cooking-hacks.com/documentation/tutorials ~ /ehealth-
biometric-sensor-platform-arduino-raspberry-pi-medical [Accessed
15 March 15]

Buyukpatpat, H., Das, R., (2015). “Akilli Ev Sistemleri”, Firat
Universitesi, Teknoloji Fak., Yazilim Muhendisligi, Bitirme Projesi.
Internet: Digi 2015 XBee / XBee-PRO ZB (S2B) Modules,
http://www.digi.com/support/productdetail? 4549&type=documenta
tion [Accessed 15 March 15]

Internet: Atmel 2015 Atmel Studio 6,
http://www.atmel.com/microsite  /atmel_studio6/ [Accessed 15
March 15]

[17]
(18]
(19]

[20]

[21]

[22]

SingleChip RF  Front-Ends.
Electronic Packaging: October 2006, Vol. 3, No. 4, pp. 160-168.

Internet: Realterm 2015 Realterm: Serial Terminal,
http://realterm.sourceforge.net/ [Accessed 15 March 15]
Internet: MathWorks 2015 MATLAB,

http://www.mathworks.com/products/matlab/ [Accessed 15 March 15]
Madou, M. J., (2002), “Fundamentals of Microfabrication: The
Science of Miniaturization”, (Second Edition), Bosa Roca: CRC Press.

Madou, M. J., (2011). “From MEMS to Bio-MEMS and Bio- NEMS:

Manufacturing Techniques and  Applications (Fundamentals of

Microfabrication and Nanotechnology)”, Bosa Roca: CRC Press.

Nguyen, C. T.-C., (2006) MEMS Technologies and Devices for
Journal of Microelectronics and

Ol: 10.4071/1551-4897-3.4.160.

Nabki, F., Dusatko, T. A. and El-Gamal, M. N., (2008). “Frequency
tunable silicon carbide resonators for MEMS above IC”, IEEE
Custom Integrated Circuits Conference, 185-188.

[23] Beginning Arduino Programming Writing Code for the Most Popular

Microcontroller by Brian Evans.

Volume5, | ssue 01

Published by, www.ijert.org 4



