
 22  

 

 
 

 

 

DEVELOPMENT ARCHITECTURE FOR THE 

INTELLIGENT ANIMAL CARE AND 

MANAGEMENT SYSTEM BASED ON IOT AND 

AI 
 

K. Bhuvaneswari, Lecturer 

Electrical and Electronics Engineering 

Nachimuthu Polytechnic College, Pollachi. 

E-mail : bhuvaneswarikrishnasamy@gmail.com 

 

ABSTRACT 

The zoo is a local facility where some wild or exotic animals are placed in a fence. 

The main significance of the zoo is to provide educational and animal conservation 

functions, and secondly to provide public viewing and entertainment. Animal care and 

management in the zoo is almost open all year round. Its basic tasks include 

accommodation, breeding, health care, and medical care etc. Because there are nearly 

hundreds, thousands, or even ten thousands animals with different body shape and 

characteristics in the zoo that need to be cared for and managed, animal administrators 

must be skilled in various tools and real time control the condition of all animals, 

resulting in the heavy workload of the animal administrators and the huge operating 

expenses of the zoo. Therefore, it is necessary to find ways to reduce the workload of the 

animal administrators, but also to immediately control the current state of the animals, 

while saving animal care and management expenses. This study proposes a development 

architecture for the intelligent animal management system based on the Internet of 

Things (IoT) and artificial intelligence (AI). The proposed system can provide real-time 

animal situation information such as the current location, bodily temperature, and 

pictures. Plus, it can track the animals based on the information even when they escape 

or kidnapped. 
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1. INTRODUCTION 

There are zoos in many big cities in the world. The zoo is a place where some wild or exotic 

animals are placed in fences. The main purpose of the establishment is to provide educational 

purposes and animal conservation, and secondly to provide public viewing and entertainment. 

According to the Association of Zoos and Aquariums, there are more than 181 million visitors a 

year in the United States of America (USA), more than the annual attendance of NFL, NBA, 

NHL and MLB. In addition, according to the survey results, 93% agreed that their families like 

to see animals in zoos and aquariums; 94% believe that zoos and aquariums teach children how 

to protect animals and the habitats they depend on; 79% companies that support zoo and 

aquarium wildlife conservation feel better; 66% of respondents are more likely to buy products 

and services from these companies [1]. However, before getting the benefits of these zoos, we 

should consider the animal care and management behind them. Different zoos, depending on 

the size of their place, may have nearly hundreds, thousands, or even ten thousands animals 

with different body shape and characteristics need to be cared for and managed, animal 

administrators must be proficient in tools and real time control the condition of all animals 

creates a heavy workload for animal administrators and a huge operating expense for the zoo. In 

view of this, the integration of modern information and communication technology will help 

solve this problem. Currently on the market, information technology products have been 

available based on IoT technology for the care of animal cats and dogs that are closest to 

humans. 

Although AI technology [6] helps us to identify and analyze animal behavior patterns and 

species, there are still many pre-workers to carry out in intelligent animal care and 

management. With the IoT technology [7-9] and a large number of animal behavior patterns 

collected to build a sound sensing environment and database, it is expected to achieve 

intelligent animal care and management. Therefore, this study is the first to propose a 

development architecture for the intelligent animal management system based on the IoT and 

AI. Its main purpose is to automate some tedious procedures for caring animals through the IoT 

and AI to help animal administrators become more systematically care and management of 

animals. The proposed architecture is expected to achieve the following goals: 

 

• Automate feeding and environmental control to provide a better living environment and quality 

for zoo animals. 

• Allow animal administrators to take care of animals more efficiently and reduce the workload.  

• Improve the management model of zoos with IoT and AI deep learning technology, which will 

reduce the cost of zoo spending.  

• Use network technology to achieve remote animal status monitoring and management to ensure 

animal safety and health. 

 

2. EXISTING SYSTEM 

Remote monitoring of animal behaviour in the environment can assist in managing both the 

animal and its environmental impact. GPS collars which record animal locations with high 

temporal frequency allow researchers to monitor both animal behaviour and interactions with 

the environment. These ground-based sensors can be combined with remotely-sensed satellite 
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images to understand animal-landscape interactions. The key to combining these technologies is 

communication methods such as wireless sensor networks (WSNs). We explore this concept 

using a case-study from an extensive cattle enterprise in northern Australia and demonstrate the 

potential for combining GPS collars and satellite images ina WSN to monitor behavioural 

preferences and social behaviour of cattle. 

3. PROPOSED SYSTEM 

The proposed model is indented to be helpful for all Zoo owners and doctors who can closely 

monitor animal health activities. And in case, the zoo owners  can even search their animals if 

they are missing. The proposed method consists of four important sensors called, heart rate 

sensor, temperature sensor, pulse rate sensor and respiratory sensor. A RSSI (Received Signal 

Strength Indication) is deployed to track the movement of an animal in case if the animal is 

missing or lost, which has not been proposed by any of the existing system‟s till now. The data 

from the RSSI transceiver receives the data from the microcontroller embedded in the system 

and sends the data to a PC using UART protocol. Then the data values from the hardware will 

be given to a website to be processed. The website/webpage will have all the 5 data values 

along with analysis of it. To develop and match the system with current trends, the system 

would be available on any device using IOT. IOT will bridge the gap between devices and will 

also enable users and owners to freely check upon their pets or animals from anywhere. Since 

the data receiving from the device is live and continuous, the data would be stored in cloud. 

4. BLOCK DIAGRAM 

4.1. ANIMAL SECTION 
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4.2. RECEIVER SECTION 

 

5. HARDWARE COMPONENTS 

• RSSI 

• UART 

• PC 

• HEARBEAT SENSOR 

• TEMPERATURE SENSOR 

• PRESURE SENSOR 

• RESPIRATORY SENSOR 

• LCD AND 

• MICRO CONTROLLER 

5.1. RSSI 

RSSI stands for Received Signal Strength Indicator. It is an estimated measure of power level 

that an RF client device is receiving from an access point or router. At larger distances, the 

signal gets weaker and the wireless data rates get slower, leading to a lower overall data 

throughput. 

 

Figure 1 RSSI 
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5.2. UART 

UART stands for Universal Asynchronous Receiver/Transmitter. It’s not a communication 

protocol like SPI and I2C, but a physical circuit in a microcontroller, or a stand-alone IC. A 

UART’s main purpose is to transmit and receive serial data. 

 

 

Figure 2 UART 

 

5.3. PC 

PC Stands for "Personal computer." PCs are what most of us use on a daily basis for work or 

personal use. A typical PC includes a system unit, monitor, keyboard, and mouse. 

While PC stands for "personal computer," the term can be a bit ambiguous. 

 

 

 

 

 

 

 

                                        

Figure 3 PC 

 

                                        

 

5.4. Heart Beat Sensor 

Heartbeat Sensor is an electronic device that is used to measure the heart rate i.e. speed of 

the heartbeat. You can find the Principle of Heartbeat Sensor, working of the Heartbeat 

Sensor and Arduino based Heart Rate Monitoring System using a practical heartbeat Sensor. 
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Figure 4 Heartbeat sensor 

5.5.Temperature Sensor 

A temperature sensor is an electronic device that measures the temperature of  its environment 

and converts that input data into electronic data to record, monitor, or signal temperature 

changes. 

 

 

Figure 5 Temperature Sensor 

5.6. Pressure Sensor 

 A pressure sensor is a device for pressure measurement of gases or liquids. Pressure is an 

expression of the force required to stop a fluid from expanding, and is usually stated in terms of 

force per unit area. A pressure sensor usually acts as a transducer; it generates a signal as a 

function of the pressure imposed. 
 

 

Figure 6 Pressure Sensor 
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5.7. Respiratory Sensor 

High-quality sensors in respiratory devices measure minute flow rates around the zero point of 

the respiratory flow and also detect flow rates of several hundred l/min. ... In controlled CPAP 

devices, pressure sensors continuously monitor the therapy pressure, thereby improving the 

comfort and quality of the treatment. 

 

 

Figure 7 Respiratory Sensor 

 

5.8. LCD Display 

A liquid-crystal display (LCD) is a flat-panel display or other electronically modulated optical 

device that uses the light-modulating properties of liquid crystals combined with polarizers. 

Liquid crystals do not emit light directly, instead using a backlight or reflector to produce 

images in color or monochrome. 

 

 

Figure 8 LCD display 
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5.9. Microcontroller 

A microcontroller (abbreviated MCU or µC) is a computer system on a chip that does a job. It 

contains an integrated processor, memory (a small amount of RAM, program memory, or both), 

and programmable input/output peripherals, which are used to interact with things connected to 

the chip. 

  

 

 

Figure 9 Microcontroller 

 

5.10. SOFTWARE USED 

• Embedded c 

• Keil 5 

 

6. CONCLUSION  

Based on the care and management of animals in zoos, this study proposes a development 

architecture for the intelligent animal management system based on IoT and AI. The 

implementation of this architecture will be integrated into beacon, Wi-Fi, local area network 

Arduino, Raspberry Pi, AI, and various communication technologies such as cloud database 

and cloud computing. Through the use of these technologies, some cumbersome procedures for 

caring animals are automated through the IoT and AI to help animal administrators to 

systematically care for and manage animals, such as sensing the body temperature, mood, 

activity, and activity status of animals, surrounding environment and position. The structure 

proposed by this study is currently only a preliminary concept, and there are still many points 

that need further consideration and revision to meet the needs of the zoo. 
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