
 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 52, Issue 12, No. 2, December : 2023 
 

UGC CARE Group-1,                                                                                                                        178 

 

DESIGN THINKING BASED AUTOMATIC RAILWAY GATE CONTROLLER USING IOT 

 

R.Kamalakkannan1,  1Department of Computer Science and Engineering(IoT and Cyber Security 

Including BCT), SNS College of Engineering Coimbatore, Tamilnadu 641107, India ; 

kannan.siva12@gmail.com , 

R.Ajay  Surya2,   S.Pranesh3,   A,Purosh   Khan⁴,   KK.Vinay   Kousigan5 
2;3;4;5 Department of Electronics and Communication Engineering, SNS College of Engineering 

Coimbatore, Tamilnadu 641107, India ; ajays.r.ece.2021@snsce.ac.in, 

purosh.a.ece.2021@snsce.ac.in, viany.kk.ece.2021@snsce.ac.in, pranesh.s.ece.2021@snsce.ac.in 

 

Abstract 

The gift paintings tries to automate the outlet and last of gates at a railway stage crossing. In 

general, stage crossing gates are operated manually via way of means of a gate keeper. The gate keeper 

gets the records approximately the educate arrival from a close to station. When the educate begins off 

evolved to depart the station, the station in-rate promises these records to the nearest gatekeeper to get 

ready. This human intervention may be averted via way of means of automating the process. In 

conditions in which the educate is overdue because of a few reasons, the gates continue to be closed 

for lengthy periods inflicting dense site visitors jam close to the gates. This too may be averted via 

way of means of automation. The proposed machine makes use of infra-pink sensors to discover the 

appearance and departure of trains on the railway stage crossing and Node MCU to govern the outlet 

last of gates. The machine makes use of IR sensors to discover the appearance of the educate and a 3rd 

IR sensor to discover the departure of the educate. When the appearance of the educate is sensed, alerts 

are furnished to the site visitors indicating the appearance of the educate at the track. When the second 

one sensor detects the educate then the sign turns pink and the motor operates to shut the gate. The 

gate stays closed till the educate absolutely actions far from the extent cross. When the departure of 

the educate is detected via way of means of the 0.33 sensor, the site visitors sign turns inexperienced 

and the motor operates to open the gate. we also can manipulate the gate with a faraway utility like 

blynk IOT. this integration of a utility guarantees an additional mode of manipulate for top security 

 

Introduction 

The predominant goal of this record is to endorse an AI and IoT primarily based totally clever railway 

gate control. This device makes use of AI and iot to permit the near the railway gate robotically and 

the use of an app. Internet of Things (IoT) is a shape wherein objects, People are supplied with a 

distinctive identification and the capacity to transport statistics via a community without requiring 

instructions among humans, specifically supply to vacation spot or human to pc interaction. Internet 

of Things is a Scientific improvement this is very promising to optimize lifestyles primarily based 

totally on clever sensors and clever gadgets that paintings collectively via the net community. 

 

Background of the Study 

Automatic railway gate detection entails problematic strategies merging numerous technologies. 

Here's an in depth breakdown: Image Processing: It begins off evolved with taking pictures 

photographs or video streams from cameras located close to railway tracks. Techniques like facet 

detection, filtering, and noise discount are carried out to decorate picture first-rate for higher 

evaluation. Object Detection: Utilizing algorithms like Haar cascades, YOLO (You Only Look Once), 

or Faster R-CNN, the device identifies and tracks the trains withinside the photographs. This step is 

crucial for correctly detecting the presence and function of a educate drawing near the railway crossing.  

Machine Learning/Deep Learning 

Training fashions with annotated datasets enables in coaching the device to understand numerous 

capabilities of a educate, differentiating it from different gadgets or heritage factors withinside the 

photographs. Sensor Integration: Besides cameras, extra sensors like radar, LIDAR, or infrared sensors 
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would possibly supplement visible information for extra strong detection, specially in destructive 

climate situations or negative visibility. Decision Making: Once the device identifies a drawing near 

educate, it triggers the railway gate mechanism to close. Real-time evaluation and decision-making 

competencies are essential for well-timed and correct gate operations. System Reliability: Ensuring 

the device's reliability, specially in crucial situations, entails rigorous testing, redundancy measures, 

and fail-secure mechanisms to save you injuries or fake positives/negatives. Integration with Railway 

Infrastructure: Integrating this era with present railway structures is crucial, concerning collaboration 

with railway government for seamless implementation. Safety Regulations and Standards: Compliance 

with protection rules and enterprise requirements is vital to make certain the device meets the essential 

standards for dependable and secure operation. Research on this place covers improvements in every 

of those domains, aiming to create extra efficient, correct, and fail-secure automated railway gate 

detection structure 

 

Technologies Used 

Arduino IDE 

The Arduino IDE (Integrated Development Environment) is a software program platform used for 

programming and growing programs for Arduino microcontroller forums. Arduino forums are broadly 

used withinside the maker and electronics groups for numerous tasks because of their simplicity and 

versatility. It is a textual content editor like a notepad with distinctive features. It is used for writing 

code, compiling the code to test if any mistakes are there and uploading the code to the Arduino. The 

Arduino IDE is user-pleasant surroundings that lowers the limitations for novices to begin running 

with microcontrollers and electronics. It has performed a giant position in popularizing bodily 

computing and the maker movement. 

 

Hardware Used 

NODE MCU 8266 

Node MCU is a low-fee open supply IoT platform. It to begin with covered firmware which runs at 

the ESP8266 Wi-Fi SoC from Systems, and hardware which became primarily based totally at the 

ESP-12 module. Later, help for the ESP32 32-bit MCU became added. ESP8266 is a microcontroller 

with Wi-Fi capability. it calls for outside flash reminiscence and a few antenna to work. There are 

special modules and improvement forums with this system. Node MCU is a improvement board with 

esp8266 .: 

 
Fig (1): NODE MCU 

IR SENSOR: 

An infrared sensor (IR sensor) is a radiation-touchy optoelectronic thing with a spectral sensitivity 

withinside the infrared wavelength variety 780 nm … 50 µm. IR sensors are actually broadly used in 

movement detectors, which might be utilized in constructing offerings to exchange on lamps or in 

alarm structures to stumble on unwelcome guests. In a described perspective variety, the sensor factors 

stumble on the warmth radiation (infrared radiation) that adjustments over the years and area because 

of the motion of people. Such infrared sensors best ought to meet incredibly low necessities and are 

low-fee mass- produced items. Infra Tec does now no longer deliver such products, Infra Tec develops, 

produces and sells pyroelectric detectors 
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Fig (2): IR SENSOR 

SERVO MOTOR: 

A servo motor is a self-contained electric tool that actions elements of a system with excessive 

performance and fantastic precision. In less complicated terms, a servo motor is a BLDC motor with 

a sensor for positional feedback. This permits the output shaft to be moved to a specific angle, position, 

and pace that a everyday motor cannot do. However, a servo motor is most effective one a part of a 

closed-loop movement manipulate device. An entire movement device consists of an amplifier, 

manipulate circuit, force gears, potentiometer, shaft, and both an encoder or resolver in addition to the 

servomotor. 

 
Fig (3): SERVO MOTOR 

 

POWER SUPPLY (7805): 

Two varieties of electricity elements exist, DC-DC and AC-DC. DC-DC electricity elements can help 

you plug in electric gadgets into automobile retailers or comparable reassets that deliver direct current, 

or DC, electricity. These electricity elements aren't the maximum usually used.7805 Voltage 

Regulator, a member of the 78xx collection of constant linear voltage regulators used to keep such 

fluctuations, is a famous voltage regulator included circuit (IC). The xx in 78xx shows the output 

voltage it provides. 7805 IC provides +five volts regulated electricity deliver with provisions to feature 

a warmth sink 

 
Fig (4): POWER SUPPLY 
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The Working of the System 

Overall Description 

In general, a railway gate keeper controls the extent crossing gates. When the teach begins off evolved 

to go away the station, the station in-price can provide these statistics to the nearest gatekeeper to get 

ready. In conditions wherein the teach receives delayed, the gates stay closed for lengthy periods 

inflicting dense site visitors jam at the extent crossings. The charge of guide mistakes that might arise 

at those degree crossings are excessive h due to the fact they're unsafe. to carry out without real 

expertise approximately the teach time table. These human interventions may be averted with the aid 

of using automating the manner and it would not degrade the prevailing protection degree. And it’s far 

person pleasant with the help of IoT to make the manage a less complicated manner to manipulate the 

gates and the addition of place of the teach and unlawful trespassers may be effortlessly traceable with 

the aid of using including and imposing cameras and greater adjacence gadgets and devices. This 

primary reason of this assignment is to keep time and additionally keep away from any unlucky 

accidents, human errors, and fake statistics. 

 

Conclusion 

The running of the assignment is specially managed via way of means of node MCU a complicated 

microcontroller which gets indicators that a educate has arrived close to a railway gate the use of IR 

sensor located withinside the tracks. These indicators could be processed by the controller and suggests 

the servo motor to open and near the railway gate the gate may be closed both routinely or via way of 

means of an easy utility the gate keeper or educate drivers ‘s phone and additionally via way of means 

of the railway station. This assignment specially makes a specialty of keep away from injuries and to 

shop domestic looking ahead to the educate to by skip over. This gadget can assist shop time and keep 

away from injuries predominantly than the cutting-edge methods. With this gadget a brand-new era 

may be carried out and extra improvements may be included because it has and open supply to code 

and use with this a extensive variety of railway associated issues may be rectified. 
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