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The train is a means of transportation that is still in demand by most of the 
population of Indonesia at this time. But the contribution of the railway itself to 
national transportation is still very low, accidents because this transportation often 
occurs because there is still insufficient infrastructure and facilities. Accidents due 
to trains in general often occur at the doorway of railway crossing this can be 
caused by the negligence of the officers or attitudes of the other riders who are still 
very undisciplined. Thus the author finds an idea or idea to create an automatic 
doorway system. The design in this prototype is by using the pro-tower servo 

motor, project Board Mini, and the SR-04 ultrasonic sensor, which will be 
processed with the Arduino UNO microcontroller.  
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1. Introduction 

 

The rapid development of technology in the field of transportation at this time is not something strange 

anymore. In fulfilling its interests, the community needs a very fast transportation to help its mobility to move 

places or locations. Examples of transportation that is still quite attractive and used by the community to this 

day is the train. This is because in addition to being easy to reach, trains can also quickly help the community 

to drive them to move locations without tirelessness. However, in this mode of transportation it also does not 

rule out the possibility of an accident, either because of the actions of other transportation drivers who do not 
comply with regulations or are still found where the railroad crossing is not equipped with maximum 

protection, so that accidents can still be found in this type of transportation. Therefore, in this case a simple 

prototype of the railroad crossing gate is needed that can open and close automatically which will be driven by 

a pro tower servo motor, a mini project board and an ultrasonic sensor that will be processed by an arduino 

microcontroller. 

 

2. Theoretical basis 

 

2.1. Railroad Crossing Doorstop 

A railroad crossing is a level crossing between a railroad track and a road. The doorstop here is used as 

an additional security used to close the railroad crossing if the train crosses the crossing. The design rules for 
the train door itself can be shown in the following picture. 
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Fig 1. Design of railroad crossing rules. 

 

a. Miniature Crossing Railroad 

Miniature is an imitation of an object in a small shape and can be seen from all directions. In making this 

train doorstop miniature which will be driven by a servo motor. 

b. Arduino Uno 

Arduino is an open source microcontroller board based on the ATmega328P microchip. On this board 

there are also digital input and output pins that can be connected to various expansion boards and other circuits. 

Arduino here as a microcontroller which will later be connected to a computer or laptop to be given 

programming through the Arduino IDE software. 

 
Fig 2. Arduino Uno Board 

 

b. Sensor 

HC-SR04 sensor is an ultrasonic sensor commonly used in distance measurements. On this sensor there 

is a pair of ultrasonic transducers, where one sensor has a function as a receiver that has the task of receiving 

ultrasonic wave signals, and the other serves as a transmitter which has the task of converting electrical signals 

into ultrasonic wave signals with a frequency of 40KHz. This sensor will later be used as a detection of train 

arrival. 

 

 
Fig 3. SR-04 Sensor 

c. Servo Motor 
Servo motor is an electronic component in the form of a motor that has a feedback system to provide information on 

the actual rotation of the motor which will be forwarded to the microcontroller control circuit. Servo motors have 2 types 
namely standard and continuous servo motors, the difference is that standard servo motors only rotate. 180 degrees while 
the continuous can rotate up to 360 degrees. This servo motor will be used as a crossing railroad crossing. 
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Fig 4. Servo Motor 

 

 

3. Research methods 

 

The process of collecting data on railroad crossing problems is carried out using the field research method 

and the research and development method. The field method is carried out directly (observation) by searching 

and collecting data relating to the problems of the railroad crossing. General information is obtained based on 

direct observations such as general description, accident rate, and railroad crossing system used at this time. 

While the second method is carried out in order to produce the latest system, and test the effectiveness of the 

new system. 

 
Fig 5. Research flowchart 

 
a. Data Needs Collection and Analysis. 

Collecting is done by looking for references from various sources, after the data is collected then do an 

analysis of the needs of the hardware and software about what needs will be used to make the railroad 

automatically. The need for hardware (hardware) such as Arduino Uno, servo motor, project board, jumper 

cable, and ultrasonic sensors. While the software (software) needed is Arduino IDE. 

b. System planning 
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The first system design is to design the shape of the device to be made, then adjust the layout of the sensor, 

arduino and other components which will form the door opening and closing automatically when the sensor is 

detected. After the tool has been formed, it then designs the program on the Arduino IDE so that the tool can 

work according to the plan of the predetermined tool design. 

c. Testing Tool 

Tool testing is done in order to get a performance conclusion from what was done in the previous section. 

The testing is done, such as: 

1) Testing the tool, whether there are errors in the sensor and servo motor. 

2) Software testing, whether there is an error in the program created in Arduino IDE. 

3) Testing the entire prototype system, whether it can work according to the system and the doorstop can 

work automatically if a sensor is detected. 
 

4. Results and Discussion 

 

a. Hardware Component Testing 

Hardware testing is carried out to test the components in the design of this automatic train doorstop 

whether the arduino or sensor components still have errors or not. 

b. Software Component Testing 

Testing on software is done to do testing, whether the programming code on the Arduino IDE is still an 

error or the program has worked and can be done well by the microcontroller.  

The following programs have been made on Arduino IDE: 

 
Fig 6. Program on Arduino IDE 

After the program has finished uploading, the program will immediately run and if the LED on Arduino lights 

up 1 second it indicates that the program is working properly 
 

 
Fig 7. Testing the Arduino program 

 
5. Conclusion 

 

After the discussion in the previous sub-chapter to overcome the level of accidents due to the lack of 

maximum safety on the railroad crossing with the design of this draft, the following conclusions can be drawn: 
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a. Sensors are used to detect trains when they arrive. This sensor work system is regulated by Arduino and 

is programmed through the Arduino IDE. 

b. The results of all miniature work tests here function properly. The doorstop that is driven by a sevo motor 

also has a turning tolerance of 0.45o. 

c. The making of this automatic train doorstop with prototype method based on Arduino UNO 

microcontroller. 
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