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INTRODUCTION 

Everyone is aware that animals cannot speak or 
share their problems. Therefore, animal owners are 
always concerned to know the primary health of 
their pet. Hence this paper presents the prototype of 
wearable animal health monitoring system which can 
be used by the owner at home and the data can be 
conveyed to the veterinary doctor for further 
evaluation or primary treatment. The proposed 
system comprises of the various physiological sensor 
modules such as the temperature, heart rate, 
respiratory, blood pressure module and 
electrocardiogram module. 

The prototype will consist of all the sensors related 
to above mentioned physical parameters. The 
transmission of data will take place with the help of 
Internet of Things(IOT).These parameters being the 
most important must be monitored regularly if the 
specimen is unhealthy or suffering from any 
diseases. The owner must be able to monitor this at 

the residence. Therefore, this prototype will be user 
friendly to the common person using it. 

Additionally, it is uncomfortable for the patient. All 
this set a side, the diagnostic yield can still be low 
due to the monitoring of a relatively short period of 
time. Therefore, cost-effective wireless body 
electrodes that enable long-term monitoring of 
cardiac rhythm in real-world environment are being 
developed. They are suitably small and attached 
directly to the skin with a patch carrier, therefore 
dubbed ECG patch monitors. They are waterproof 
and include wireless communication technology 
.Beside the wearing comfort, which is achieved by 
reducing the number and length of the wires, these 
devices have very high reliability. 

Material and Methodology 

Abstract 
In today’s scenario, the health of animal has got a lot of concern. To monitor the health of an animal we have 
to wait for veterinary experts for evaluation and diagnosis. This eventually leads to late treatment and 
degradation of animal health. Therefore, for primary health diagnosis by the animal owner we have proposed 
to design a system which tracks the health of an animal. For this we have used sensors such as the 
temperature, heart rate, the respiratory rate, blood pressure module and electrocardiogram module are used. 
This can be achieved by developing a system with the sensors which can be mounted on the animal body to 
get the desired physiological parameters like temperature, heart rate, respiratory rate, ECG and Blood 
pressure. This system will contribute in the novelty and feasibility of health care of animals. Therefore, a 
suitable wearable health monitoring system for animals is developed. Researches regarding animal detection 
have been an important field to numerous applications. Many algorithms and methods have been developed 
by human being in order to have a better understanding on animal behavior. 
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Fig1. Schematic diagram of wearable animal health 
monitoring 

The above diagram consists of complete block 
diagram of the system proposed. The system 
comprises of Temperature sensor, Respiratory 
sensor, Blood pressure unit and ECG & Heart rate 
monitoring unit. All the sensor modules are 
interfaced using Arduino UNO and results are 
displayed on LCD. The transmission of data is on IOT 
from where the veterinary physician can access the 
data to give the diagnosis. This involves real time 
monitoring of body as well as surrounding 
temperature, rumination and heart rate. The research 
work focuses on making the system smart consisting 
of various sensor modules. ECG data obtained in 
animals with the help of wireless body electrode 
which is attached to the skin. It also includes 
placement of ECG electrodes on the animal body for 
measurement. It also detects the surrounding 
temperature. This system contains details about the 
sensors which can be used to detect parameters. 

Arduino Uno 

 

Fig2. Arduino Uno Pin diagram 

The board is equipped with sets of digital and 
analog input/output (I/O) pins that may be 
interfaced to various expansion boards (shields) and 
other circuits.The board has 14 Digital pins, 6 Analog 
pins, and programmable with the Arduino 
IDE (Integrated Development Environment) via a 
type B USB cable. 

It can be powered by a USB cable or by an external 9 
volt battery, though it accepts voltages between 7 
and 20 volts The ATmega328 on the Arduino Uno 
comes pre-programmed with a boot loader that 
allows uploading new code to it without the use of 
an external hardware programmer. It communicates 
using the original STK500 protocol. 

Temperature Sensor Module  (DS18B20) 

 

Fig3. Temperature Sensor Module with Pin 
Description 

Core Body Temperature of a pet animal indicates the 
body temperature of it which is also known as rectal 
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temperature. The temperature range is dog’s body 
temperature is from 37.9 to 39.9 degree Celsius. If 
the value of body temperature does not lie in this 
range it denotes abnormality. To measure the 
temperature, we have proposed to use DS18B20 
temperature sensor which operates over a range of -
55 to +125 degree Celsius. 

The DS18B20 Digital Thermometer provides 9 to 12-
bit (configurable) temperature readings which 
indicate the temperature of the device.  

Respiratory rate sensor module 

 

Fig4. Flex Sensor 

The respiratory rate sensor consists of a relative 
pressure sensor & inflatable belt that is wrapped 
around the animal’s chest. As the animal will breathe, 
due to contraction and expansion of the lungs and 
chest cavity the pressure senso senses the pressure 
difference and estimates the respiration rate. A flex 
sensor or bend sensor is a sensor that measures the 
amount of deflection or bending. Usually, the sensor 
is stuck to the surface, and resistance of sensor 
element is varied by bending the surface. Since the 
resistance is directly proportional to the amount of 
bend it is used as goniometer, and often called 
flexible potentiometer. 

Blood Pressure Module 

 

Fig5. Blood Pressure Module with internal working 

We have proposed to use oscillometric method to 
detect blood pressure. In this method an 
oscillometric cuff will be wrapped around a distal 
limb. The cuff will be automatically inflated and as it 
will deflate the oscillations in the cuff will be 
detected electronically  

Blood pressure is the pressure of the blood in the 
arteries as it is pumped around the body by the 
heart. When your heart beats, it contracts and 
pushes blood through the arteries to the rest of your 
body. This force creates pressure on the arteries. 

Electrocardiogram (ECG) and Heart Rate 

 

Fig6.ECG Crocodile clips 

ECG basically detects the electrical activity of heart. It 
also determines rate, rhythm and conductivity of 
heart. The ECG module detects the electrical activity 
of the heart using three Ag-AgCl electrodes 
configuration. To measure this electrical activity, we 
have proposed to use two electrodes that are placed 
on forelimbs and one on left hind limb along with 
one reference electrode on right hind limb. The 
electrodes will be attached with the help of ECG 
pads and crocodile clip. 

Electrode gel will be applied between skin and 
electrodes to improve connection and reduce 
distortion. There is a need to remove or clip animal’s 
hair to improve the connection. We have proposed 
to calculate the heart rate using the same module 
using suitable algorithm to calculate heart rate. 

Internet Of Things 
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Fig7. IOT 

IOT is collection of data and exchange of physical 
data from sensors over internet. In this paper we 
have proposed to use IOT to collect data from 
sensors like temperature sensor, Respiratory sensor, 
etc and transfer it over internet so that the physician 
and owner can have access to it anytime. It also 
helps for primary treatment of the animal. 

IoT allows objects to be sensed and controlled 
remotely across existing network infrastructure, 
creating opportunities for more direct integration 
between the physical world and computer based 
systems, and resulting in improved efficiency, 
accuracy and economic benefit. 

Internet connectivity, and other forms of hardware 
(such as sensors), these devices can communicate 
and interact with others over the Internet, and they 
can be remotely monitored and controlled. 

RESULTS 
 
Improvement in animal health care monitoring is 
rapidly increasing. The proposed system is Animal 
Health Monitoring (AHM) which helps to farmers for 
achieving productivity and monitoring the animal 
health.And implements a good and affordable 
animal health monitoring system. The proposed 
system is fully automated, free from human 
interference, the user can monitor the health 
condition of the animal from the remote location 
and get alerted through his mobile phone in case 
any changes are found in the health condition of the 
animal. 
 

The improvement in information and communication 
technology offers immense opportunities for the 
development of more accurate, cheaper and 
wearable devices. 
 
CONCLUSION 

To overcome and determine various animal health 
related problems and issues, we have proposed a 
wearable health monitoring system which can be 
worn by the animal in this case dog. This system will 
consist of modules which will detect temperature, 
respiration rate, blood pressure, electrical activity 
and heart rate. This system will also use IOT for 
transfer of data to veterinary physician or doctors. 

The wireless electrocardiographic monitoring 
presented in this work has a huge potential. It 
enables a long-term monitoring of cardiac rhythm in 
real-world environment with appropriate accuracy 
and reliability. Since there are crucial differences in 
human and veterinary electrocardiography, the 
future development of appropriate software for 
reading and interpretation of the veterinary 
measurements would even further increase the 
potential of the presented device.  

REFERENCES 
 
Keertana, Dr. B Vanathi “Iot based animal health 
monitoring and  tracking system using zigbee” in 
IJRT, International Journal for Research Trends and 
Innovation (www.ijrti.org), 2017. 
 
1. R. Brugarolas, T. Latif, J. Dieffenderfer, K. Walker, 
S. Yuschak, B. L. Sherman, D. L. Roberts, A. Bozkurt, 
“Wearable Heart Rate Sensor System for Wireless 
Canine Health Monitoring”, IEEE Sensor Journal, May 
2016. 

 

2. Wang, A. O. Fapojuwo, R. J. Davies, “A Wireless 
Sensor Network for Feedlot Animal Health 
Monitoring”, IEEE Sensor Journal, August 2016. 

 



National Conference on Communication and Image Processing, 2019 

 

3. Anuj Kumar and Gerhard P. Hancke, Senior 
Member, IEEE,” A zigbee-based Animal Health 
Monitoring system” IEEE Sensors Journal, vol.15, 
NO.l, January 2015. 
 
4. AnushkaPatil, ChetanaPawar, NehaPatil and 
RohiniTambe, “Smart Health Monitoring System for 
Animals” in International Proceedings of the 2nd 
International Conference on Trends in Electronics 
and Informatics (ICOEI 2018) Conference on Green 
Computing and Internet of Things (ICGCloT), 2015. 
 
5. Brložnik, M. and Avbelj, V., 2015, May. Wireless 
electrocardiographic monitoring in veterinary 
medicine. In Information and Communication 
Technology, Electronics and Microelectronics 
(MIPRO), 2015 38th International Convention on (pp. 
356-359). IEEE. 
 
6. Hung Caol, Yu ZhaAmmar B. Koukil, Yu-chong 
Tai and Tzung K. Hsiai”A wireless ECG recording 
system for small animal models of heart 
regeneration” in IEEE 2015. 

 
7. R. N. Handcock et al, “Monitoring animal 
behavior and environmental interactions using 
wireless networks, GPS collars and satellite remote 
sensing”, Sensors, vol.9,no.5, pp. 3586- 3603,2009. 
 
8. Huircan, J.I., Munoz, C., Young, H., Von Dossow, 
L., Bustos, J., Vivallo, G. and Toneatti, M., 2019. 
“Zigbee-based wireless sensor network localization 
for cattle monitoring in grazing fields”.Computers 
and Electronics in Agriculture, 74(2), pp.258-264. 

 
9. MengChu Zhou. “Internet of Things: Recent 
Advances and Applications”. 2013 IEEE 17th 
International Conference on Computer Supported 
Cooperative Work in Design. 

Author’s Profile 

Department of Electronics and Communication 
Engineering, T. John Institute of Technology, Bangalore, 
India. 

 


