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Abstract— Smart farming system facing tremendous 

challenges today. It addresses the basics needs of farmers 

such as feeding control system which is the part of automatic 

farming. The economic factors in agriculture severally affect 

not only the farmers and technology but also the entire 

citizens in form of food prices, the lack of open experiments, 

and the lack of emphasis on animal welfare in agriculture. For 

that we proposed open computing, low cost and data sharing 

system for animal welfare monitoring. We developed an open 

source system which enables edge devices to networking, 

computing and also produces data at server. These all are 

connected devices to monitors animal’s health, environment 

of shed and these edge   devices   communicate   with   the   

shed controller. This system is connected with cloud system 

and mobile application which effectively monitor multiple 

parameters related to animal welfare. 
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Transmission, Temperature & Humidity 

I. INTRODUCTION 

Now days there has been strong relationship between humans 

and animals thought the last decodes ago. We depend on 

animals in many aspects of life the first is our basic need is 

food, therefor the goods care of animals is very important 

now a day. As a co-sequence of farm livestock farming 

evaluation, multiple specialized internet and cloud-based 

technology products are emerging on all over the world. A 

smart farming and sensing are become a common term for 

technologies used in every second of life to collect the data 

then   analyzing the data over interconnected network. 

Currently smart farming addresses basic needs of farmers 

using automatic farming. In this Automatic sector animal 

welfare is currently addressed through animal health care 

monitoring. 

The term Internet of Things(IOT) is new paradigm 

about the ability of connected devices to sense and gather the 

information, and then share their data to fulfill the 

requirements of the users. There can be many IoT 

applications such as smart home, smart parking, smart waste 

management system etc. 

As a consequence of the rapid smart livestock 

farming evolution, multiple specialized Internet-and   cloud-

enabled technology products are emerging on the market, 

albeit in form of commercial and proprietary products. The 

economic factors in agriculture severely   affect not only the 

technology and the farmers, but also the entire society and 

citizens in form of food prices, further contributing to the lack 

of open experiential-ton, and lack of emphasis on animal 

welfare factors in today’s systems. If technology from other 

sectors is of any indication, we envision that animal welfare 

in live-stock agriculture can prosper with help of low-cost and 

open smart systems and technologies on the principles of 

openness, programmability, interoperability, vendor- 

neutrality, and data sharing, which are all features that have 

greatly benefited the evolution of computing and sensing in 

general. As we are witnessing an ever-increasing 

communication and computing capacity in all domains, we 

can expect the same evolution in the area of livestock 

agriculture, for which new thinking and system design is 

required. 

In this paper we design low-cost and open system 

for animal welfare monitoring. In our system we use popular 

low-cost microcomputer Raspberry-pi as an edge device, 

which is placed at environment(shed) and another one is 

mobile device to monitor the animals as well as stables, and 

that devices are communicated with local work station which 

is managed by farmer. This open source architecture and the 

prototypes are ready to be installed on environment where we 

perform experiment. With multiple features of this system are 

capture the animal’s movement, stable temperature, as well 

as display the results of the environment. 

The rest of the paper is divided into another section. 

Section II discusses related work of proposed system. Section 

III represents the proposed system architecture. Section IV 

discusses the functionality of the system. Section V conclude 

the paper. 

II. RELATED WORK 

Our main aim here to build and open source system, with an 

open architecture which can be enable experimentation and 

data sharing, and cloud computing interaction. In [1] paper 

authors developed a smart farming system which supports the 

farmers in his daily multiple work which are related to 

farming. This system also provides food and water to for the 

animals. They use micro controllers, water level sensor, gas 

sensor, humidity and temperature sensor and an IP camera 

along with internet connectivity. In [2] authors build a cost-

effective environmental monitoring device using Raspberry 

pi. This system is design using   python programming and 

controlled and accessed by remotely using IOT platform. It 

takes surrounding information through sensors and upload 

directly on internet, the result of system is able to accurately 

measures temperature, and humidity. In [3] this system is 

developed using open source hardware which is raspberry-pi 

and ZigBee protocol which prove that it is cost effective and 

having low power consumption. In [4] an ad-hoc wireless 

sensor network is used to measure the body temperature of 

pigs with the help of sensors. And the base station measures 

the temperature which is used to improve the pigs’ heath and 

monitoring and control the environmental temperature. In [5] 

Without considering specific technologies the authors discuss 

the term animal welfare and define universal concept of it. In 

[6] this   proposed system is for cattle health monitoring using 

raspberry-pi. The body temperature, humidity, and the 

rumination activity are measured to monitor the health status 

of cattle. In this paper authors use raspberry-pi as    web-

server and sensors are implemented as micro-controllers. But 

in this system neither cloud nor mobile application is foreseen 

in system, which we consider as critical features for long term 

data analysis. In [7] This propose System authors focuses on 
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livestock agriculture. Animal farming becoming an important 

in research engineering and computer science. The paper 

divides the issue in three parts first is robotic milking, second 

one is automatic feeding, and the last one is subject of quality. 

While many papers refer to one or more parameters related to 

animal welfare. Which is only focuses on animal welfare as 

such have few and far [8]. In [9], Authors detect an estrus via 

body temperature with the help of whereas the Environment 

R-Pi can receive instructions for its actuators. Another 

function of this system is the camera live feed for the work 

station and the mobile app, but this feature isn’t completely 

implemented in this system. 

Wireless monitoring this kind of measurement carry 

potential to contribute multidimensional of various 

parameters that can be used to access animal welfare. The 

authors of [5] discuss the term animal welfare and define a 

more universal concept of animal welfare and define more 

common concept of it, without considering specific the 

technologies. 

III. EXISTING SYSTEM ARCHITECTURE 

 
Fig. 1: Existing System Architecture 

Fig.1 shows that existing system architecture which measure 

health-related data with the wearable R-Pis, comparable to 

other animal health monitoring systems that are typically 

based on wearable. The implementation measures the 

animal’s body temperature and movements using an 

accelerometer and a temperature sensor. An overview on the 

sensors and actuators of the Wearable R-Pi is Also here, the 

dots mean that the system is extensible with additional 

sensors. The LEDs could be used to indicate device or 

animal-related information, such as low battery status. 

The communication between the Environment R-Pi, 

the Wearable R-Pis, and the work station is realized as TCP 

connections, which has security issues. The Rasp-berry Pis 

measure several values via different sensors, most of them 

deliver float-values, like temperature and humidity. 

In order to simplify communication, they use a 

“plain text” communication protocol, i.e. all values are 

rounded and simply converted into Strings before 

transmission and converted back to their respective data 

types. The work station evaluates the received values and 

generates response messages for the different clients. A 

Wearable R-Pi just expects acknowledgments, whereas the 

Environment R-Pi can receive instructions for its actuators. 

Another function of this system is the camera live feed for the 

work station and the mobile app, but this feature is not 

completely implemented in this System. 

IV. SYSTEM ARCHITECTURE 

In this section, we present the overview of implemented 

system architecture of animal welfare monitoring smart 

farming system, which is shown in figure 2. We differentiate 

between two basic subsystems first is wearable device for 

animal and another one is environmental raspberry-pi for 

shed. This two are an integral part of the system, these 

systems send their overall measured data to the server (work 

station). The shed controller (server) is the central part of the 

system. Shed controller synchronizes data using network 

application. 

 
Fig. 2: System Architecture 

The Network provides the connectivity with the 

farmer’s mobile application. In our system we design health 

monitoring and environment subsystem on raspberry-pi and 

node MCU 1.0 based on Arduino which are micro-computers 

with Linux operating system which is called as Raspbian. 

Advantages of raspberry-pi is low end pricing and low power 

consumption. Wearable device is developed using node MCU 

1.0 which are placed on animal’s body. This wearable device 

having sensors like temperature and humidity. The work 

station is implemented using java application. At the current 

state we assume farm control (work station) to be located at 

farm. Currently the cloud implementation run on external 

server. And the last one is mobile application which is 

developed using android studio which is light weight app.  

In which we design multiple parameters Following 

implemented factor which are used in system development 

are as follows. 

A. Wearable Device (Node MCU-12E) 

Fig.3shows that the Node MCU- 12E module which is based 

on Arduino. It has special chip ESP8266 with WIFI 

connectivity with DTH sensor which is placed on animal’s 

body to sense the body temperature and humidity. We 

measure health related data with the node MCU-12E, with the 

help of this device we measured health related status of 

animal’s body. Animal health status is typically based on 
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wearable devices. Our implementation measures the animal’s 

body temperature and shows the possible disease with the 

temperature sensor. 

We note that the communication to the server 

requires the connectivity using WIFI, and that power supply 

relies on battery to keep the wearable device on mobile 

device. 

 
Fig. 3: Node MCU 1.0 with DHT 11 Sensor 

B. Environment Raspberry pi 

Fig. 4 shows the Environment R-pi is used to control and 

monitor the environmental parameters like Temperature and 

Humidity. In our system implementation Environmental 

Raspberry-pi is stretched with the Sense-HAT module, which 

is an added-on board containing differ sensors, including 

humidity, temperature. We also connected camera module 

which is called as V2 module. For the environmental 

monitoring, we developed temperature and humidity sensor, 

and camera module for live camera feeding. The package that 

sends measured data to the shed controller which is written in 

python, and R-pi is connected to the network using WIFI. 

Additionally, to the sensors and networking, the environment 

R-Pi is also able to control the environmental with Fan (air 

Condition), opening and closing door module. 

 
Fig. 4: Environment Raspberry pi’s 

C. Shed Controller 

The shed controller is the fundamental part of the overall 

system architecture, which is also the physical location at 

which the smart farm application is operated. The shed 

controller is designed as a logical entity that represents the 

server layer, which allows the farmer to access the system 

locally, the controller plays an important role, as it is in fact 

the connection layer between the network and the edge 

devices. The shed controller evaluates the measured sensor 

data locally and transmits it to the network for additional 

processing. 

D. Farm Application 

The farm application is based on the Android Studio 

framework (version 2.2.2) in Java. The main window shows 

Animals data, and the parameter shows the body temperature, 

humidity, and live camera feed of shed. Next window shows 

room temperature, humidity of environment, and another 

parameter are fan On-off, Open-Close door. User can control 

the environment temperature using fan on-off function. 

 
Fig. 5: Design of the Mobile Application 

The Farm Mobile application is illustrated in Figure 

5 For the whole system, controller plays an important part, s 

it a connection layer between the user and server and the 

raspberry pi device. 

E. Data Management  

Information is currently stored in a MySQL Database, which 

can be accessed via SQL queries by the server, by the mobile 

application, with the help of database management tool. 

However, due to the modularity of our framework, the data 

base can be exchanged easily. We defined one table per type 

of sensor for simplicity. We currently use the Ethernet MAC 

id of the Raspberry Pi as data base identifiers. It is an 

important design decision to monitor and store the data. It is 

furthermore unnecessary to save the raw data of an animal’s 

body acceleration. 

V. RESULTS 

A. Result of Shed Environment 

Results related to temperature, and humidity are shown 

hourly and minute basis in Fig. 6 and 7 respectively. 

The temperature of the Environment is high in day 

time as shown in Fig. 6. It low especially in evening hours. 

The results reveal that it can be maintained using this smart 

farming system. Also, if the temperature goes high (greater 

than 40) at that time fan is automatically on. This one is silent 

advantage of this system.  

 
Fig. 6: Temperature Data for Environment 
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The humidity of the Environment is low in day time 

as shown in Fig. 7 It rises especially in evening hours. The 

results reveal that it can be maintained using this smart 

farming system. 

 
Fig. 7: Humidity Data 

B. Result of Wearable Device 

 
Fig. 8: Body Temperature data of Animal 

The normal temperature of healthy cow is stated on average 

38.6 degree Celsius. Above Fig. 9 shows the changes in body 

temperature of cow. In mobile application it’s by default 35.6 

degree Celsius. Mostly it increases in afternoon. 

VI. CONCLUSION & FUTURE SCOPE 

In this paper, we are implemented low-cost and open 

computing system to developed a smart farming system for 

animal welfare monitoring.  This system consists of 

environmental   raspberry-pi   as   an   edge   device   and 

wearable device node MCU for animals, which is connected 

to   the server.   The   system   will   be   useful   for   testing 

animals   real    time    body   temperature    as   well    as 

surrounding shed temperature, the camera live feed for the 

work station and mobile app for the user to get notifications 

of animal’s health status and environment data. Also, the 

cooling fan is available for control the environment 

temperature.  We developed an open and low-cost system 

which effectively monitor multiple parameters relevant to 

animal welfare monitoring smart system using the sensors. 

This paper also collected, measured, shared and evaluated 

new possibilities to improve animal’s safety and high in 

technology innovations in the farming sectors to others. In 

future we can add parameter like, animal tracking, smart 

feeding, toxic gas level, pulse counting, offspring care etc. 
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