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Abstract— The development of Traffic Light Design with 

Infrared Sensors is done to accommodate about how many 

vehicles may pass through each lane in inersections. The traffic 

light is using infrared sensors at each lane to measure the 

density of vehicles. Infrared sensor then sends those data to 

micro-SD card module to be stored. Arduino Mega will receive 

data from infrared and real-time clock module about how 

many vehicles and what time they were counted to then display 

it on liquid crystal display. A detailed description of each 

component, the architecture and system design of prototype 

has been provided. The system prototype has been simulated in 

Fritzing simulation software. 
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I. INTRODUCTION 

Traffic light or traffic signalling device is an electronic 
device that uses light signals which can be equipped with 
sound signals to regulate traffic of perople and/or vehicles at 
intersections or on the road [4]. The function itself as 
referred to its definition is to control flows of traffic at 
intersections, pedestrian crossings, or other location on the 
road. The main components of traffic light consist of 
luminaires, support poles, construction foundation, control 
device, and installation.  

In relation to its function, traffic lights can also be 
installed with vehicle detection devices, camera, Display 
Information Systems (DIS), and information technology 
equipment for traffic purposes. Ini this design, the system 
will add an infrared sensor to help calculate the vehicle. 

If an emergency vehicle such as an ambulance on the 
road stops due to a red light, the system will automatically 
change the traffic light to green, allowing the emergency 
vehicle to arrive at the clinic on time [10]. In addition, 
vehicle-to-infrastructure cooperation beyond visual range 
and non-blind area methods, based on heterogeneous sensors 
[11]. Another study on the proposed adaptive method 
determines priorities based on the degree of traffic 
congestion, assessed by processing images captured by 
remote digital cameras, based on the computation of Fog, 
installed at intersections [12]. In other conditions, surface 
snow melting due to heat transfer energy from the vehicle 
chassis can result in wrinkles that appear on the upstream 
side of traffic flow, where vehicles frequently stop at red 
lights [13]. Besides that, the masking algorithm is used to 
process images and calculate the number of vehicles on the 
highway [14]. Other studies have shown that flashing 
messages can increase VMS effectiveness depending on 
environmental and traffic conditions [15]. Furthermore, 
another study demonstrated the design of a smart street 
lighting system supported by a combination of NB-IoT and 
LoRa communication technologies [16]. 

II. COMPONENTS AND THEIR DESCRIPTIONS 

A. Arduino Mega 

Arduino is electronic kit or open-source electronic board 
with the main component is a mocrocontroller chip with the 
AVR type from ATMEL company. Arduino Mega is a 
microcontroller board based on the Atmega 2560 [9]. 
Arduino Mega has 54 digital input/output pins with 
specifications: 15 pins can be used as PWM outputs, 16 
analog inputs, 4 UARTs (hardware serial ports), 16 MHz 
crystal oscillator, USB connection, ICP header, reset button, 
and power jack. 

 

Fig. 1. Arduino Mega 2560 

B. Infrared Sensor 

An infrared sensor is an electronic device that measures 
and detects infrared radiation in the surrounding environment 
[1]. Infrared sensor has two main parts, namely IR 
transmitter and IR receiver. The function of IR transmitter is 
to emit infrared radiation to an object or obstacle, while IR 
receiver is to detect the radiation reflected by the object 
based on the IR transmitter. IR transmitter in general has 
appearance of an LED but the radiation emitted can’t be seen 
by human eyes. 

 

Fig. 2. Sensor Infrared 
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C. Traffic Light Module 

The traffic light module is a prototype of a traffic light 
that works like a real traffic light [8].  

 

Fig. 3. Traffic Light Module 

D. LCD Display 16x2 

LCD (Liquid Crystal Display) is data display module that 
uses liquid cystal as a material for diplaying data in the form 
of writing and images [5]. Consists of 16 columns and 2 
rows, it can be viewed in 4-bit and 8-bit modes and stored 
192 characters. 

 

Fig. 4. LCD Display 16x2 

E. Real-Time Clock Module (DS3231) 

Time clock module is a module that measures the time, 
dependently or independently of their Arduino card through 
the cell [7]. The Arduino card measures the elapsed time 
since the module was turned on (in ms). 

 

Fig. 5. Real-Time Clock Module 

F. SD Card Reader Module 

The micro-SD module is a module to access micro-SD 
for reading and writing data using SPI (Serial Parallel 
Interface) interface system [6]. This module is suitable for 
various applications that require data storage media.  

 

Fig. 6. SD Card Reader Module 

III. DESIGN TRAFFIC LIGHT ARCHITECTURE AND SYSTEM 

In this section, there’s two part of prototype that need to 
be designed first. Architectural of prototype and their system. 

Architecture prototype was designed first to get an idea 
of the prototype to be made so it can predict the steps needed 
in manufacturing process.   

The design and manufacture of the system consists of 2 
processes that carried out side by side, which is making a 
circuit simulation on the Fritzing aplication and the prototype 
assembly. This is intended so when trial-and-error occurs, 
the parts that need improvement can be immediately seen 
before being placed permanently on prototype.  

A. Prototype Architecture 

The architecture of the four-way road intersection with 
IR sensor is shown below. Every lane is marked by A, B, C, 
D represent the roads and there’s an aroow to represent the 
movement of traffic through that road.  IR sensor named IR1 
and IR2 are facing towards road A. similarly IR3 and IR4 are 
facing towards road B, IR5 and IR6 are facing towards road 
C, and lastly IR7 and IR8 are facing towards road D. 

 

Fig. 7. Architecture Prototype Design 

When traffic reaches in front of IR sensor, IR sensor will 
consider that as an input to how many vehicles are in the 
lane. The more number vehichels are detected, the denser of 
traffic in that lane. IR sensor works as a counter for every 
vehicle in that road and later display those in LCD display.
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B. Prototype System 

 

Fig. 8. System Circuit Design Prototype on Fritzing 

Below traffic light architecture, there will be electrical 
circuits that will power up and running the system. RTC 
(real-time clock) module were added to get a valid data of 
time and day in real time. Every object that was detected by 
IR will be counted and stored in SD card module. 

IV. HARDWARE IMPLEMENTATION 

In this section is how architecture and system will be 
merged.  

A. Prototype Architecture 

The protype architecture consists of several components, 
including 4 traffic light modules, 8 IR sensor modules, 5 
push buttons, and a 16x2 LCD display. Components are 
designed by following the architectural design form and 
using acrylic media as a framework to unite all components.  

The prototype is a square shape measuring 30cm x 30cm 
and featuring 4 crossing lanes. Each lane has a width of 6 
cm, with the placement of two IR sensors and one traffic 
light module. The IR sensor function to detect objects. The 
16x2 LCD display functions as a data display such as the 
number of vehicles per day on an hourly basis by using a 
push button to adjust it.  

 

Fig. 9. Architecture Prototype Top View 

B. Prototype System 

 

Fig. 10. System Prototype Below View 

The prototype system uses several components such as 
RTC module, SD card module, and Arduino Mega 2650. 

RTC (Real-Time Clock) serves function to provide real-
time data, both days and hours, so data retrieval can be 
obtained validly. The IR sensor that functions to detect 
object by simulating the detected object is a vehicle.  

The detected object will be counted simultaneously at 
each lanto detect the number of passing vehicles, and then 
data will be stored in SD card module.  

Arduino Mega works as a microcontroller that functions 
as the main brain to give orders to traffic light module to turn 
on, receive data from IR and RTC sensors, which then give 
command to 16x2 LCD to display the data that has been 
obtained.   

Next is programming the system. The application used is 
Arduino IDE which functions as a code editor, namely 
creating and validating code. Program that needed to be 
embedded in the microcontroller include getting input data, 
processing data, and provising output.  

For input data, we need to define Arduino pins and turn 
on traffic light module so then IR sensors could work to 
detect objects. 

For processing data, every detection result by IR will be 
stored in SD card module whhile also stored day and time 
when those data collected in real-time using RTC module 

For output data, 16x2 LCD will display how many 
vehicles has been detected along with their timing in 
accordance with command from push button.  

Program and system testing must be carried out to ensure 
the prototype can run properly.  
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Fig. 11. Traffic Light Design with Infrared Sensor 

V. CONCLUSION  

Traffic light system with infrared sensor has been 

successfully implemented. The infrared sensor then sends 

those data to the micro-SD card module to be stored. 

Arduino Mega will receive data from the infrared and real-

time clock module about how many vehicles and what time 

they were counted to then display it on the liquid crystal 

display.  
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