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Abstract – West Tenggara Barat is known as a province 

called Earth of Million Cows. Cattle farms are one of the most 

significant contributions in NTB’s Gross Regional Domestic 

Product. However, a classic problem that is often faced by the 

farmer is a safety issue, where the cattle which are kept in a 

collective housing system are not escaped by the theft attack. 

An alternative solution to solve this problem is to build 

technological innovation as an automatic safety system by 

using Pyroelectric Infra-Red (PIR) as a motion sensor which 

works by capturing the heat energy resulting from the passive 

infrared beam by an object with an object temperature above 

absolute zero, including the heat of the human body. Besides, 

this sensor can detect either the heat energy from humans or 

other moving objects. This technological innovation is 

expected to handle security issue. On the other hand, it can 

raise the production of cattle that will contribute to increasing 

people’s economy of NTB indirectly. 
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I. INTRODUCTION 
 

In 2008, the government of West Nusa Tenggara (NTB) 

had declared itself as “One Million Cows” which means an 

area of cattle breeding development in the effort to improve 

the economy, purchasing power, health, intelligence and 

community welfare. Approximately 15% of Gross Regional 

Domestic Product (PDRB) of NTB is sourced from 

agriculture and mostly comes from cattle farms [1].  

One of the efforts to promote and support a good cattle 

farm is to improve the management of collective housing 

system, i.e. cattle housing is placed on a group or cluster in 

a particular plot of land. The aim is to protect cattle from 

rain and sun, facilitate the management of feeding, 

marriage, control the growth and so on. Also, cattle’s dung 

can be accommodated in a place to be fertilized or biogas 

which can be used as the efficiency of energy use and many 

more. 

However, there is a classic problem which still faced by 

the farmer. That is a safety issue, where the cattle which is 

kept in a collective housing system are not escaped by the 

theft attack. To prevent it, the farmer should keep their 

cattle in turns, and it becomes ineffective since they must 

take time at night and work a long day. 

An alternative solution to solve this problem is to build 

technological innovation as an automatic safety system by 

using Pyroelectric Infra-Red (PIR) as a motion sensor that 

works by capturing the heat energy resulting from the 

passive infra-red beam by an object with an object 

temperature above absolute zero, including the heat of the 

human body. Besides, this sensor can detect either the heat 

energy from humans or other moving objects. When the 

safety circuit is activated, the proper alarm signal can be 

generated when there is a human movement around the 

cattle area. This technological innovation is expected to 

handle this security issue. On the other hand, it can raise the 

production of cattle that will contribute to increasing 

people’s economy of NTB indirectly. 

 

II. METHODOLOGY 
 

A. Research Phases 
In Figure 1, we present our research phases to conduct 

this research. 

 
Fig. 1. Flowchart of Research Phases. 
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B. Hardware Design 
In general, the design of the housing security system is 

shown in Figure 2. It consists of power supply such as 12 𝑉 

battery, PIR sensor HC-SR501, 10 𝐾Ω resistor, BC547 

transistor, 1N4007 diode, HRS4-S 12 𝑉 relay, the Light 

Emitting Diode (LED), 270 Ω resistor dan 12 𝑉 

piezoelectric buzzer. 

 

 
Fig. 2. Design of housing security system. 

 

The function of each component as follows: 

 12 V battery is the source of power supply for 

electronic device in the security circuit. Practically, the 

power supply could coincide with AC voltage source 

unidirectional [2]–[4]. 

 10𝐾Ω resistor as the overflow divider which will enter 

the base of BC547 transistor [3]. 

 1N4007 diode is a rectifier as well as a flow reference 

for the transistor. Because the diode is mounted on the 

reserve direction, the current that coming out from 

diode to the foot of the transistor collector very small. 

Hereafter, this current become a comparison with the 

base flow of the incoming transistor from the resistor 

10𝐾Ω [3]. 

 BC547 transistor as a switch which will open and close 

base on the flow ratio of base flow (Ib) and collector 

flow (Ic) [3]–[5]. 

 Relay as a mechanical switch that utilizes a small flow 

from the transistor to provide a sufficient magnetic 

field to enable sound on a piezoelectric buzzer 

component [3]–[6]. 

 

III. RESULT AND DISCUSSION 
 

A. Identification of Security Issue of the Manual 

Housing System 
To identify the level of the needs of the automatic 

security device, we conducted interview and distributed 

questionnaires to the owners of the collective housing 

system in East Lepak Village, East Sakra Subdistrict, East 

Lombok Regency, West Nusa Tenggara, Indonesia. The 

initial summarized questionnaire is given in Table 1. 

 

Table 1. The initial Summarized Questionnaire. 
No Questionnaire Item (s) Owner’s Response 

1 Gender The respondents were 15 

people. Three of them are 

women as the head of the 

family while their husband 

becomes Indonesian labor 

abroad. 

2 Average Age Their average age ranges 

from 45 to 65 years old. 

3 Last Education Their highest education is 

Senior High School, even 

most of the are educated only 

up to Junior High School 

level 

4 Main Job Their main job is farmers 

5 Earning/Month Their Average monthly 

income is 1,000,000 IDR 

6 Number of cattle raised Almost all have more than 

two cows 

7 The role of SISKAMLING 

and POLMAS 

All of them said that lack of 

SISKAMLING and POLMA-

-S 

8 The level of needs for an 

automatic cattle security 

system 

All of them desperately need 

an automatic cattle security 

system because it will save 

their energy after working on 

farmland a whole day. 

9 Other recommendation Some of them recommended 

that automatic cattle security 

system possibility distributed 

to their collective housing 

system. 

 

B. Simulation Design 
The safety circuit will be designed using ISIS Proteus 8.0 

sp3 software. Logicstate component used as a source of 

human body heat. Besides using the piezoelectric buzzer, 

we added Light Emitting Diode (LED) on the output circuit 

as an indicator of safety circuit in on/off condition. The 

design is given in Figure 3 below. 

 

 
Fig. 3. The design of cattle security system using ISIS 

Proteus 8.0 sp3: Logic 0. 

 

C. Simulation Testing 
We conducted simulation on circuit that has designed 

before to see how it works. We labelled logistate button 

with 0. It means, there is no human movement within 

working area of PIR sensor. This condition means LED is 

off and piezoelectric buzzer has no sound yet. The state can 

be seen in Figure 3 above. 

Then, we changed the logicstate from 0 to 1. It means 

there is any human movement within PIR sensor working 

area and this situation showed the LED is on and 

piezoelectric buzzer has no sound yet. This condition is 

shown in Figure 4. When logicstate button already back to 

logic 0, LED has not off immediately, and piezoelectric 

buzzer still sounds for 3 seconds. This situation appears 

because of the delay time from the PIR sensor. 
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Fig. 4. The design of cattle security system using ISIS 

Proteus 8.0 sp3: Logic 1. 

 

These two tests showed that the PIR sensor could be used 

with other components to generate an on-off signal based 

on the input signal received by the sensor. We could 

conclude that the simulation design using ISIS Proteus 8.0 

sp3 has succeeded and can proceed to the next phase.  

D. Hardware Design 
In this phase, we divided into two periods. Firstly, we 

used the Project Board as shown in Figure 5. It shows the 

connection of the safety circuit using main components 

which is in simulation circuit. 

 

 
Fig. 5. The display of hardware design using project 

board. Note: 1. PIR HC-SR501 Sensor, 2. 10K Resistor, 3. 

BC547 Transistor, 4. 1N4007 Diode, 5. HRS4-S 12V 

Relay, 6. LED, 7. 270Ω Resistor. 

 

The second phase is using permanent PCB. We used PCB 

Express software to design the layout. Figure 6 shows the 

result of layout design. Figure 7 shows that the printed of 

the model into PCB with and without layout. Furthermore, 

drilling and installation of PCB’s component are shown in 

Figure 8. 

 

 
Fig. 6.  Layout display of hardware design using PCB 

Express 

 
Fig. 7. Layout of hardware design on PCB before 

separated by PCB with and without layout. 

 

 
Fig. 8. Display of hardware design in PCB. 

 

All design process of our security circuit has done at 

Electrical Engineering laboratory of Sumbawa University 

of Technology. 
E. Hardware Testing 

There are many researches in PIR that has been done by 

[2], [3], [5]. Unfortunately, they explained generally of the 

utilization of PIR sensor as a motion sensor. In this research, 

we describe explicitly the utilization of some adjustable part 

of PIR sensor that can determine according to the 

characteristics of the cattle housing or other location which 

implements this automated security system. 

In this subsection, the hardware that has been designed 

will be simulated to determine the circuit performance. The 

first stage is a circuit testing that has installed on the project 

board. Green LED which has mounted series with 270Ω 

resistor has used as the circuit output. For PIR sensor, two 

conditions have been performed are: 

1. First condition: 

 Sensitivity Adjust rotated counterclockwise to the 

maximum which means sensor measuring distance has 

set at the nearest length approximately 3 meters. 

 Time Delay Adjust rotated counterclockwise to the 

maximum which means sensor time delay has set at the 

shortest time approximately 5 seconds. 

 Jumper has put on Repeat Trigger position which means 

sensor output is in high over the sensor delay time. While 

the human movement has found in sensor measuring 

distance, the output will always be high until the human 

is out from the sensor working area and sensor delay time 

has passed. The sensor delay time period will 

automatically continue while the human movement in 

sensor working area, despite it will start from the initial 

delay time since the human stop to move. 
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Fig. 9. Display of hardware design testing using Project 

Board with LED off. 

 
Fig. 10. Display of hardware design testing using Project 

Board with LED is on. 

 

The testing process under these conditions indicates that 

the PIR sensor performance is in a good result which means 

when no human movement found yet within the sensor 

working area, LED is off (see Figure 9). On the other hand, 

when there is any human movement within the sensor 

working area. In this case, we already done by put a hand in 

1 cm in front of the PIR sensor. Figure 10 shows that LED 

is on. Overwhelmingly, when we put the hand out from the 

sensor working area, it takes 5 seconds delay to reach low 

output or LED off. 

2. Second condition:  

 Sensitivity Adjust is rotated spin clockwise to the 

maximum which means sensor measuring distance has 

set at the nearest length approximately 7 meters. 

 Time Delay Adjust is rotated clockwise among maximum 

and minimum which means sensor time delay has set at 

150 seconds. 

 Jumper still put on Repeat Trigger position. 

Testing process in these condition, when there is no 

human movement in the sensor working area, the LED is 

off. Whereas, if human movement exists with the sensor 

working area, in this case, we have done by putting the hand 

out from the sensor working area, it takes 150 seconds delay 

to reach low output or LED off. 

While the human movement 8 meters in front of the 

sensor range, the LED remains off. This matter happens as 

the human movement is out of the range of sensor working 

area. It gives the low output sensor and LED is off. 

From these conditions, we noted that the effect of the 

Jumper placement on Repeat Trigger position which means 

output sensor in high condition with delay time and period 

of delay time would be extended automatically while 

human moving times in sensor working area. Besides, the 

sensor will restart the delay time at the initial value as long 

as human stops moving even though its position yet inside 

the sensor working area (see Figure 11). 

 
Fig. 10. Without human movement in the sensor working 

area, LED steadily off 

 

IV. CONCLUSION 
 

Automatic cattle security with Pyroelectric Infra-Red 

Sensor has designed successfully, both simulation and 

hardware. Design of this device is a part of Pyroelectric 

Infra-Red Sensor Application on automatic doors that we 

often encounter in airport, supermarket and others. This 

device designed and tested in Electrical Engineering 

laboratory of Sumbawa University of Technology and the 

initial state will implement at community’s collective 

housing system in Lepak Timur Village, East Sakra Sub-

district, East Lombok, West Nusa Tenggara. 

However, this research is limited in use mechanical 

switch for on-off purposes of security device which already 

done manually. We could maximize its effectiveness by 

using device automatically with automatic control system 

using microcontroller and others. 
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