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Abstract— Many cow breeders have difficulty weighing 
the cattle. This is due to the cow's body that is quite large 
and heavy and the lack of weights in conventional farms 
or livestock markets. This research aims to help farmers 
to do cattle weighing and automatically feeding based on 
morning, day and night meal schedules. The technology is 
design using a keypad as an input device, a load cell sensor 
for heavy weighing, the HX711 module as an ADC, the 
RTC DS3231 for scheduling time readings, the servo 
motor to rotate and push the weighed feed, the Arduino 
as a control center and a LCD as an information viewer 
tool. The results showed that the system could work 
properly. All components used can function as expected. 
Load cells can carry out heavy weighing of cows with a
success rate of 91.90%. The RTC DS3231 can read the 
time to schedule distribution of feed according to the 
desired time, and Servo Motor can distribute feed on the 
cow feeding schedule with a success rate of 93.62%.
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I. INTRODUCTION

All farmers want to know the weight of their cattle at all 
times because the weight of cows is an important factor to get 
a big profit[1][13]. There are five important reasons why you 
must weight your livestock regularly[2][12], namely (1) 
Identifies optimal breeding time, (2) Helps in determining 
feed quantity, (3) Easy monitoring of animals’ health, (4)
Helps in picking the weaning time, and (5) Evaluates 
breeding performance. With these benefits, it can be a 
reference for farmers in raising their cattle.

The weighing of cows should be carried out periodically 
and carefully[3] to prevent excessive injury and stress on 
cows that can lead to heavyweight decline when weighing 
and thereafter. The behavior of cattle when weighing takes 
place causes a bigger difference in weight[4]. Cow weighing 
that is done periodically will provide important information 
about the development of cow weight and the amount of feed 
to be given. The tools used in weighing should also be 
considered. Cow weigh tools is different from the tool used 
to weigh dead objects so that static scales cannot be used.

In this information and communication technology era, 
there are many advanced types of equipment connected 
which can be processed using a computer. In developed 
countries and modern livestock weighing cattle done in 
modern[5]. This means that weighing using digital [6] or
dynamic scales that read through the sensor. One of the 
sensors that used is the load cell sensor[7][10].

In the dynamic scales known as Live Weighing or Animal 
Weighing[8] means the scale has the function to hold or lock 
the weight of the cattle weighed so that the weight value will 
not change even when the cattle move.  By locking the weight 
of cattle in certain numbers will obtain more accurate scales 
results. During this time the problem is in addition to the 
performance to longer (because it has to wait for position of 
livestock almost silent), also caused the debate between the 
weighing officer to customers who buy cows, because the 
heavy recording is always changing because of cattle that do 
not want to dwell.

By knowing the weight of the cow[15] accurately will 
make it easier for farmers to know how much feed needs to 
give. Generally, the feeding time is three times a day[9][14]
that is at 08.00, at 12.00, and 17.00. To overcome the 
problem, the author has built a technology design aimed to do 
heavy weighing of cattle cow using a sensor load cell capacity 
of 500 kg and automatic feeding of cows whose needs 
arranged using a servo motor and the meal schedule adjusted 
to the feeding time using the RTC sensor namely morning, 
afternoon and afternoon[11].

II. METHODOLOGY
The design of cow weighing and feed distribution 

technology is automatically carried out by experimental 
research methods. Experimental research implemented in 
stages as seen in Fig.1.
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Fig.1. Methodology

Based on Fig.1., it can be explained that the research starts 
with identifying the problems of weighing and feeding cows 
in the field. From the existing problems, then analyze the 
problems and system requirements. The results of the 
analysis are then followed by a system design consisting of 
hardware design and software design for weighing cattle and 
feed needs and setting feeding schedules. 

A. Hardware Design
The hardware design of the cow weighing system and 

automatic feeding can see in Fig.2. below.

Fig.2. Hardware Design

Fig. 2 above can explained that the sensor load cell is the 
main component in the weighing system. The load cell 
sensors use pressure principles utilizing a strain gauge that 
will turn a mechanical shift into a change in resistance. The 
pressure from the weighed weight would result in resistance 
of the wire foil (thin-sized tin or silver) changing to the 
length. Changes in the resulting prisoners will be comparable 
to strain changes. This change is then measured by the 
Wheatstone bridge, and the output voltage will be the load 

reference that the load cell receives. The next received 
voltage data will be converted through the HX711 module to 
generate digital data. The value of the obtained sensor will be 
processed by the microcontroller to get the cow's weight data 
which is then displayed on the LCD. RTC DS3231 was used 
as a time reader to distribute feed based on the meal schedule 
of cows.

Based on Fig.2, further implemented with the design of 
the tool as shown in the following Fig.3.

Fig. 3. Tools Design

The 500 kg S-shaped load cell sensor mounted right in the 
center of the bottom wooden cow foothold. Wooden footers 
made like a scale. While the load cell 100 kg mounted on the 
edges of the livestock feed box. This done to load cell 100 kg 
in the form of the rod can stabilize the weight value of the 
feed that is in the animal feed box. Servo motors mounted on 
the central part of the main feed box to distribute cow feed to 
the livestock feed box. While the LCD, Arduino Mega, 
module RTC DS3231, and module HX711 installed on a 
separate panel.

Software design is used to read data from the sensor 
reading results, then the processing of the microcontroller 
will be able to provide output according to the condition. 
Software design is done with programming on the Arduino 
IDE. Software architecture is a pipeline of programs that will 
run on the Arduino Mega microcontroller. The system began 
to weigh cows at the time the weigh function activated and 
the system will schedule meals three times a day in the 
morning (at 08.00), noontime (13.00), and afternoon time 
(17.00). The scheduling flowchart of cattle feeding three 
times a day is as shown in Fig. 4. below.

B. Software Design
Software design is used to read data from the sensor 

reading results, then the processing of the microcontroller 
will be able to provide output according to the condition. 
Software design is done with programming on the Arduino 
IDE. Software architecture is a pipeline of programs that will 
run on the Arduino Mega microcontroller. The system began 
to weigh cows at the time the weigh function activated and 
the system will schedule meals three times a day in the 
morning (at 08.00), noontime (13.00), and afternoon time 
(17.00). The scheduling flowchart of cattle feeding three 
times a day is as shown in Fig.4. below.
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Fig.4. Weighing and feeding flowchart

Fig. 4. explains how the program flows as a whole, where 
the process starts from the keypad readings and the current 
time. If the keypad variable is weighing = 1, then the system 
will do a weight-loss function call. If the current time is the 
same as the morning time, then the system will call the 
function of breakfast. If the current time is the same as the 
daytime, then the system will call the lunch function. If the 
current time is the same as the afternoon time, then the system 
will call the afternoon function. If the current time does not 
correspond to the condition, then the system will only display 
the required information on the LCD screen of the Touch 
Screen. Fig. 5 is a flowchart of functions used by the system 
for weight-weighing.

Fig. 5. Weight Loss Function Flowchart

First, the system will enter the weight weighing function 
when the keypad variable is worth 1. Weight loss function 
reads cow weight from the sensor load cell 500 kg. With the 
weight of cattle, the system will do an estimate of the feed 
needs of cattle using the formula DM, WR. By knowing DM
and WR, the system will then calculate feed needs for the 
morning, noon, and afternoon.

After hardware and software design performed, the next 
step is system testing. The goal is to know whether the built 
system delivers the results according to expectations. During 
testing conducted observations and analyses of the process 
occurred.

III. RESULTS AND DISCUSSION
Cattle weighing system and feeding are automatically 

implemented in two main parts, namely hardware 
implementation and software implementation.

A. Hardware Implementation

The implementation of the hardware consists of three 
components, namely the cow weighing section, the feeding 
section of the cattle feed, and the panel/control section as 
follows.

1) Cow Feeding Section

The cow weighing section was constructed from a box 
made of wooden panels with two layers measuring 130 cm x 
90 cm x 50 cm. At the center of the box bottom (base section) 
implanted a load cell 500 kg as a weight balance device and 
the upper part in each corner mounted spring so the reading 
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from the load cell sensor is more stable if given a load. Figure 
6 shows the implementation of weighing parts.

Fig. 6. Cow Weighing Section Box

This part has to weigh the weight of cattle used as a 
parameter calculation of the number of feed cows in one day.

2) Cow Feeding Section

Cattle feed need calculating based on the result of the 
weight measurement of cattle after weighing. To measure the 
weight of the feed in the Feed box used one 100 kg load cell 
sensor that mounted on the edges of a box measuring 60 cm 
x 40 cm x 40 cm which is called the cow feed box. Load cell 
sensors read the weight of cow feed distributed by the main
feed box. The main feed box is a box that filled by farmers 
manually every morning. This box is made with a size of 60 
cm x 40 cm x 60 cm. The main feed box works are by rotating 
the servo motor equipped with a wooden piece to push the 
feed, so the feed out at a position that melted and the feed 
falls and enters the feed box. The cow feeding section can see 
in Fig.7 main feed box and Fig.8 cow feed box.

Fig. 7. Main Feed Box

Fig. 8. (a) Feed box is seen from the side (b) Feed box is seen 
from behind.

3) Panel Section

This section of the panel serves as a configuration of the 
components used in the system. The panel consists of two 
parts, the bottom, and the top. The bottom to configure the 
components put in a box and consist of the Arduino module 
as a system controller, the HX711 module for the amplifier 
value of the Load cell, RTC DS3231 as the time reader, LCD 
as the result viewer. The bottom panel section is shown in 
Fig.9 below.

Fig. 9. The Bottom Panel

This part of the panel is the center of the system. The 
readout value of the load cell 500 kg and load cell 100 kg was 
delivered to the HX711 module. Because the output value of 
the load cell is small and cannot be processed by the Arduino 
directly, then the HX711 module will amplify the output 
value of the 500 kg load cell so that the Arduino can process 
its value. When the time read by the RTC DS 3231 according 
to the timing of the meal, the Arduino will instruct the servo 
motor on the feeding section of the cattle spinning so that the 
feed distribution process executed and when the weight of 
feed is enough need then the servo motor turned off so the 
feed distribution process stops. The LCD at the top will 
display the display of the system. The button used when 
weighing cows.

Furthermore, the top panel consists of the LCD and 
Keypad components as shown in Fig. 10.

Fig. 10. The top part of panel 

The keypad is used as input media to activate the system, 
whereas the LCD is used as weighing results viewer.
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B. Software Implementation

The automatic cattle system was built based on the 
planted system platform (Arduino). Programming is done by 
using the Arduino IDE (Integrated Development 
Environment). There are two main functions of the software, 
(1) weighing cattle function by calculating feed, and (2) 
giving feed function according to a predetermined meal 
schedule.

Programming in this section started by loadcell 
stabilization on setup function and weight collection of the 
cow that read by loadcell. Weight value will be shown on the 
LCD. Fig.11 is the program code used to weighing weight.

Fig. 11. Coding for weighing weights

After gets the weight value, it is used as a formula for 
calculating feed in a day with this equation 1:

TotalMeal = 3% x cow weight x 3 (1)

The total food obtained then distributed for three meals, 
they are breakfast, lunch, and afternoon meal with this 
following formula: 

Breakfast = 0.3 x Total Meal (2)
Lunch = 0.4 x Total Meal (3)
Afternoon meal = 0.3 x Total Meal (4)

To implements feed distribution three times a day, done with 
program code like Fig. 12 below:

Fig. 12. Coding for calculating feed

After calculating the weight of feed for each meal 
schedule, it is then displayed on the LCD.

Giving the feed according to meal schedule System reads 
current time used RTC DS 3231. When feeding time comes, 
the system will order motor servo to rotate so feeds will be 
distributed from the main feed box to the feed box according 
to its need. Figure 13 is a reading time program code used 
RTC DS 3231 which is taken from date and time system.

Fig. 13. Reading time coding by RTC DS 3231

The feed distribution process is done when the current 
time is the same with a predetermined meal schedule. The 
system reads the weight of the feed based on the weight of 
the cow result, and the feed is distributed using a motor servo 
by turning the wooden slats so the grass will be pushed out 
and fall on the feed box. Each feed that falls is weighed using 
a 100Kg loadcell. If the distributed feed weight is sufficient 
for the feed needs at that time, the system will order the motor 
servo to stop and the feed distribution process is complete. 
The following is program code for distributing feed as shown 
in Fig. 14 below.

Fig. 14. Coding giving the feed program

C. System testing and analysis
1) Cattle weighing testing

Weighing a cow is done by raising the cow on the scale. 
After the cow is on the scale, the cattleman presses the button 
to start weighing and watches the movement of numbers on 
the scale. After the numbers do not move anymore, the 
cattleman presses the finish button and the system will
automatically record the weight of cow into the database. Fig.
15 shows a cow being weighed using a tool.

189

Authorized licensed use limited to: University of Gothenburg. Downloaded on December 19,2020 at 06:50:49 UTC from IEEE Xplore.  Restrictions apply. 



Fig. 15. Cattle weighing by cattleman

Cow weighed using the Loadcell 500kg sensor. Weighing is 
done by comparing the results of the cow's weight with the 
scale on the livestock. The result can be shown in Fig.16 
below. 

(a) Measuring with scale (b) Measuring with the 
designed system

Fig. 16. Cow weighed testing (a) Measuring with existing 
scale, (b)  Weighed testing with the designed system 

Cow weighed testing is done to four cows with different 
sizes. From the testing of four cows, the results can be 
showed in table 1 below.

TABLE 1. Testing result LoadCell 500Kg sensor

No.

Result of 
Measurement 

System 
designed (kg)

Measureme
nt results 

with 
existing 

scales (kg)

differen
ce % Error

1 210,0 217,5 7,5 3,44
2 190,0 223,0 33,0 14,79
3 121,0 128,0 7,0 5,46
4 273,0 299,0 26,0 8,69

Average Error 8,09

From the data of test results in Table 4.1, it can be seen 
that there are gaps in weight obtained by measuring the 
weight by a designed system with the results of measuring 
weight using existing scales. Based on the analysis, this 

occurs because the load cell used in the designed system is 
only one and standing position of the cow when weighed is 
not always at the center of the scale, so the weight of the cow 
is held back by a balancing spring at each corner of the scale.
The average error of the load cell sensor test of the designed 
system compared to the existing weighing tool was obtained 
8.095% or rounded to 8.10%. Thus it can be said that the 
cattle weighing designed system using a loadcell sensor has 
a success rate of 91.90%.

2) Feed Distribution Testing According to Meal Schedule

This test is carried out after the cow has been weighed. 
The result of cattle weight is used as the basis for calculating 
the distribution of feed which is set automatically according 
to the meals schedule, morning (08.00), afternoon (12.00), 
and evening (18.00) as shown in Fig. 17.

Fig. 17. Cow weighing’s result and
calculating feed in a day

When the meals schedule comes (08.00, 13.00, and 
17.00), the system will be automatically distributed feed from 
the main feed box into the feed box as much as meals portion. 
Figure 18 is feed distribution from the main feed box to feed 
box for breakfast as much as 3.46 Kg.

(a) feed distribution for 
lunch by motor servo

(b) result of reading 
distributed feed’s 
weight

Fig. 18. The distribution process for breakfast 

Testing the feed distribution by a weighing system from 
the weight 128 kg of the cow on breakfast schedule (3.45 kg), 
lunch (4.61 kg) and dinner (3.45 kg), the test was carried out 
for two days on 9 and 10 November 2019 with results such 
as shown in Table 4.4 below.
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TABLE 2. Feed distribution on 9 and 10 November 2019 
according to meals schedule

Day/
Date

Eating 
Schedule

System 
time

Feed 
removed 
from the 
main feed 
box (Kg)

Should
(kg)

Differen
ce
(kg)

Error
(%)

Sat,
9-
11-
2019

Breakfast 
(08.00)

08.00 3.41 3.45 0.04 1.16

Lunch
(12.00)

12.00 3,45 4.61 1.16 25.16

Afternoon 
(18.00)

18.00 3.20 3.45 0.25 7.24

Sun,
10-
11-
2019

Breakfast
(08.00)

08.00 3.15 3.45 0.30 9.27

Lunch 
(12.00)

12.00 4.0 4.61 0.61 13.23

Afternoon
(18.00)

18.00 3.25 3.45 0.20 5.79

Everage Error 6.38

From Table 2 above, can be seen that the distribution of 
feed needs in two days for breakfast, lunch, and dinner 
schedules have an average error 6.38%. It can be said that the 
success rate of distributing feed according to the meal 
schedule of breakfast, lunch, and afternoon is 93.62%.

IV. CONCLUSION
Based on the implementation, automatic testing of 

weighing and feeding cattle, it can be concluded that the 
system built can run well. Where all the components used can 
function as desired. Where the 500 kg Load Cell sensor can 
weigh the cow's weight with a success rate of 91.90%. The 
servo motor can distribute the feed needs of the cows with a 
success rate of 93.62%, which is regulated by RTC3231 in 
scheduling cow feeding time, namely morning, afternoon and 
evening.
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