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A bstract— Farmed domestic animals usually lives in cramped and filthy conditions with insufficient food, and drinks 
in enclosed areas. Instead of treating them as living beings, the modern industrial way in which this industry produces 
dairy and other animal products has turned them into mere production units. In this project, the animal will get its food 
based on the preset time in the programming. Other than that, it will ensure that animals in the farm will kept hydrated 
by providing enough water all the time inside the farm. Additionally, this project also ensures that the air inside the 
farm will remain fresh and clean from any unpleasant smell that have been produced by the animals inside the farm. 
As the result, animals in the farm will live a good life and act as the base in generating quality product in the future, as 
well as helping farm owners to control feeding time. This project utilizes the use of Arduino microcontroller to control 
the conditions in the farm by controlling proper ventilation system, feeding water level and appropriate feeding time. 
Both motor servo and exhaust fan are used to supply water and expel smelly odors respectively to achieve the optimal 
condition in the farm. Necessary information is displayed on the Liquid Crystal Display (LCD) unit.

Keywords— Farm  feeder, Arduino, M O-02, ventilation, w ater level controller

I. Introduction

Automatic farm feeder is an innovation concept that refers to managing farms using modem information and communication 
technologies to increase the quantity and quality of products while optimizing the human labor required [1]. Whenever a farm 
was mentioned, people always think about it as overcrowded, dirty, and often in confined spaces. Upgrading the facilities 
regarding this matter must always involve human intervention and this can increase workload of a farm worker. Subsequently, 
the crowded space then leads to an inadequate living condition and amount of food among farm animals. The farm feeder project 
where farm animals will be provided with enough food and water along with good air ventilation. With this, the animals can 
sleep with a full stomach every single day. After all, good animal health will produce good quality food for humans [2]. Therefore, 
this project can ensure that the animal on the farm live in a good condition to produce good food in the luture.

The other reason why the Farm feeder is created is to reduce human labor on the farm. This is because food chain workers 
are among the lowest-paid laborer in Malaysia, yet they face disproportionately high risks for injury, illness, and exploitation 
[3], Workers can suffer long-term exposure to dangerously polluted air and diseases such as antibiotic-resistant superbugs at 
factory farms. Animals are not the only ones suffering because of these unnatural and inhumane conditions. Consumers, rural 
communities, fanners, workers, and the enviromnent are being hurt by the intensive farming systems employed on factory fanns. 
Non-properly maintained farms can be breeding grounds such as Salmonella, E. Coli, and other pathogens that can be transmitted 
to humans through meat, milk, and eggs, as well as through contact between people. To combat unsanitary conditions, animals 
are fed large doses of antibiotics. Misuse, overuse, and dependence on antibiotics in our food system create the potential for 
dangerous, drug-resistant strains of bacteria to develop and spread among people and animals [1,4], So, we need to keep our farm 
clean in order to produce good quality food for humans. In order to keep the farm clean, this project suggest using the gas sensor 
as a medium to sense methane gas that have been produce from feces. Generally, feces contain a lot of bacteria. In order to clean 
it, this project also suggesting using ventilation fan which can make air inside the farm clean beside can also notify the workers 
about the presence of the feces inside the farm [5],
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In existing system of feeder, manpower usually the one who will take care of providing the food to each cage in the fann 
[5,6], The quantity for each cage might be slightly different or sometimes manpower forgot to deliver the food on time to those 
animals. This will lead to animals could not get enough food that they should have. In order to produce a good quality of product 
in the future, food and water need to be taken care for these animals inside the fann [1], This project will ensure that animal 
inside the fann will be provided with enough food and water that will keep the animals hydrated.

II. METHODOLOGY

A. P roject Block Diagram

In p u ts C o n tro lle r O u tp u ts

W a te r Level S e n s o r  

G a s  S e n so r
A r d u in o  U N O

V e n tila tio n  Fan  

W a te r P u m p  

S e rv o  M o tor

w w

Fig. 1: Hardware Block Diagram of Fann Feeder

In this project, Arduino Uno microcontroller is used as the main controller of the system. The hardware bock diagram is as 
shown in figure. It has two sensor inputs which are the gas sensor MQ-02 and water level sensor, while the outputs are divided 
into three main components, namely the ventilation fan, water pmnp and servo motor to control the food feeder. 20 x 4 Liquid 
crystal display (LCD) is also included to display necessary infonnation to the user.

B. Flowchart o f  the p ro ject

The project’s programming flowchart is shown in Figure 2. Three main functions of the system are simultaneously operating 
according to the program flow. Those three systems are; detecting methane gas, activating the timer for feeder motor as well as 
detecting the water level of the water tank.

Fig. 2: Overall project flowchart Fig. 3: Simulated schematic diagram for Fann Feeder project

The methane gas sensor (MQ- 2) sensed any methane gas released by faeces inside the fann. If the gasses concentration 
detected above the sensors’ concentration ppm level, the ventilation fan will be turned ON to allow the gasses from inside the 
fann to be exhausted out. The fan turning ON could also be an indicator for the fann workers to do cleaning works. For this 
ventilation process, it will automatically turn on and off when the gas sensor senses the presence of faeces inside the fann making 
sure freshest air is available. As for the food dispenser, the timing are set through the Arduino by setting the actual time for the 
food dispense in each bowl at the same time all over the fann into four times daily. By that, animal in the fann will receive 
enough quantity of food per day without any delay. For the automatic water dispenser, this project uses gravity float switch 
systems as water level detector. The gravity float systems use "float switch" that acts as water level sensor that rises as the tank 
fills with water. This project uses two water level sensors. One of the water level sensors act as the minimum point of water level 
and the other one as the maximum level of water. When in the water container contains no water or the water in the water 
container was below than the minimum level of water, the water pmnp will start lunctioning by pmnp in the water from the water 
tank to the water container. Once the level of water reaches the maximum level, the water pmnp will stop pmnp in the water as 
the water container already full. When their water container reaches the minimum point of the water level or low water level 
which means almost no water in the bowl, then the water will automatically be filled to the tank using the water pmnp.

III. RESULTS AND FINDINGS
This project uses Arduino Uno Integrated Development Enviromnent (IDE) for programming, while Proteus Design Suite 

for designing purposes. All the hardware implementations are made using standard electronic components soldering and 
hardware troubleshooting techniques done in instrumentation and electronics laboratory.
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A. Software Implementation: Cicuit simulation and programming

Figure 3 shows the general simulated schematic diagram of the Farm Feeder Project using Proteus software. It consists 
of an Arduino Uno as the main controller, 16x2 LCD with I2C module, MQ-2 gas sensor. Real Time Clock (RTC), Float sensor 
(high and low), servo motor, water pump, DC fan, and relay 2-channel. The float sensor is replaced by the push button for 
simulation purposes including the water and gas sensors. This simulation shows the hardware connections for the farm feeder 
circuit later. The programming of the circuit is made by using Arduino IDE software using C++ coding before uploaded into 
the circuit fortesting and troubleshooting. Meanwhile, Figure 4 shows example of coding done including the input initialization 
and declaration of the pin of Arduino microcontroller and setting the feeding time of the feeder motor.

void setup<) {
Serial.begin(StOOi ;

S e rvola 11 a ch(se rvoPin) 
pinMode (8 r INPUI_PULLUP) 
pinMode(S,INPUI_PULLUP) ; 
pinMode (waterpump, DUIPUI) ;  

pinMode (fan, OUTPUT) ; 
digitalWrite(waterpunp,HIGH);  

digitalHcite(fan,HIGH) ;  

led.begin < ) ;  

led.backlight < ) ;

Se rvo1 .u ei t e (S 0 ) ;  

delay 41000);
/ /  m yR T C .setD S1302T inte  <05r 1 8 , 1 5 , 1 5 , 25 , 8 .  2 020 ) ,

Fig. 4: Example of coding for the project

B. Hardware Implementation
In hardware implementation section, the circuit components are connected according to design of the simulated result. The 

result of the prototyping is divided into (a) Food dispensing process (b) Water level indicator and (c) Gas sensing / ventilation.

a) F ood Dispenser Result: Figure 5 (a) shows that the LCD display words “READY” at 12:29 a.m. In Arduino IDE, this 
project already set the timer for the first batch of food dispenser at 12:30 a.m. The servo motor is in ready condition before the 
servo horn rotate 90 degree from the starting point at 0 degree. Meanwhile, figure (b) shows that the LCD display “FOOD 
DISPENSE” where servo motor followed the controller command to dispense food on 12.30 a.m. as it lias been set the timer 
in Arduino IDE. The servo motor rotates to 90 degree to open the lid of the food container to release food inside the cage and 
stays in position for 4 seconds to dispense the food. After 4 seconds, the servo motor will rotate 90 degree back to it place at 0 
degree. The LCD display will be changed to display “READY” means it ready for the second batch or another 4 horns to 
dispense the food.

Fig. 5: (a) System ready mode (b) Food Dispense Mode
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Fig. 6: (a) Minimum water level (b) Water filling process (c) Maximum water level

b) Water level dispenser Result: Figure 6 (a) shows clear water tank at minimum without any water inside. There are two 
float sensor used for minimum and maximum water level sensor with 3 cm and 10 cm prograimned respectively. As the sensotr 
detects minimum water level the controller will turn on the pump through motor relay circuit and fill the water from water tank 
to water container as in Figure 6 (b). It will continue to fill up until the second sensor detects the maximum level and stops as 
in Figure 6 (c).

c) Gas Sensor and Automatic Ventilation Fan: Figure 4.10 shows that the circuit connection of gas sensor and automatic 
ventilation fan. The DC fan is connected to the relay and have been supported by the adaptor (12Volt). Meanwhile the MQ-2 
gas sensor is connected to the controller which is Arduino Uno. Practically, it needs to be methane gasses that is released by 
the animal’s feces but for simulation purpose, butane gas is used instead. In Arduino IDE, the MQ-2 has been set until the 
reading of gasses reach 400. Once it reaches 400, the relay will be turned on and the ventilation fan will automatically be turned 
on. As conclusion, once the MQ-2 gas sensor detects gasses in the farm, the DC fan will automatically be turned on to notify 
the workers about the presence of feces (methane gas) as well as keep the farm’s air clean and fresh from unpleasant smells.

IV. CONCLUSIONS
In summary, the objective of this project is accomplished where the project is capable to provide a comfortable bam for the 

farm animals. This project will benefit farm owners as it will boost the growth of the farm animals as well as their enviromnent 
and surrounding. In this project, future recommendation of implementing internet of tilings (IoT) is suggested for easier 
management for the end user of this project.
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