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Abstract—In Iraq, the number of people who own vehicles has grown up sig-

nificantly. However, this increment in vehicles number doesn’t accomplished by 

a study of roads and intersections expansion. As a result, traffic jams became a 

big problem that led to long waiting time at each intersection, increased car acci-

dents, pollution, and economic problems. To solve this problem a Smart Traffic 

Light System (STLS) has been implemented using Arduino, camera, IR sensor to 

overcome traffic jams problems in Kut city – Iraq. 

Keywords—Significantly, increased car accidents, pollution, economic prob-

lems, STLS, IR sensor 

1 Introduction 

Nowadays and due to the significant amount of time spent waiting at each street 

intersection in Iraq, the need for a smart traffic light system has been raised. The current 

traffic light system in Iraq still implemented using the old traditional approach which 

is a timer-based system, and sometimes the traffic is controlled manually through hu-

man intervention (Traffic Police Officers direct the traffic). In addition, the increased 

number of vehicles that imported to Iraq especially after 2003 led to huge traffic jams 

as the existing road grid never got upgraded or enhanced to handle the increased number 

of vehicles passing through Iraq roads  [1-4]. All of this caused the issue of uncontrolled 

congested street intersections which in return resulted in very high waiting time at street 
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intersections as well as increased number of motor vehicles accidents. So, in order to 

decrease the waiting time at each intersection and to avoid any accidents, we thought 

about controlling the traffic through a smart traffic light system[5-9]. It is by far known 

that there are different approaches and methodologies used to implement smart traffic 

light systems around the world, and each approach resolves specific issue or matter. 

There are traffic systems that are implemented based on the observation of objects using 

digital cameras, others based on the observing of a specific weight threshold on each 

street side, or systems based on fuzzy logic[10-16]. Our system implementation is de-

signed based on an idea sensing the current number of vehicles at each side of an inter-

section and allocate the green light when a specific vehicles count is reached. 

2 System Implementation (Methodology) 

Using a IR sensor[17-19], our smart traffic light system will be implemented by in-

stalling magnetometer sensor at 30-meter distance from the intersection at each side. 

The 30-meter distance will be used to calculate the number of cars once it reaches to 

the specified number threshold. Considering that each street will handle 3 cars width-

wise therefore the 30-meter distance will allow up to 30 cars approximately to be 

stacked in each section in order for the Green Light to be triggered. Each sensor is 

connected to microcontroller which control the various signals received from the sen-

sors and to allocate the green light according to the received feedbacks from the in-

stalled sensors[20-22]. Our smart traffic light control system process is applied by fol-

lowing below pattern: 

1. The process starts by clearing all the values of the queue and the sensor readings for 

each side of the intersection (S1, S2, S3, S4). And the Red Light is set ON for all the 

sides (S1, S2, S3, S4) initially. 

2. Once a signal is received from any of the sensors indicating that the specified thresh-

old at one of the sides is reached (in this case approx. 30 cars stacked in that side of 

the intersection). Then the Green Light will be triggered and allocated for that side 

to allow the cars on that side to pass through. 

3. Once another signal is received from another sensor, then a Red light will be assigned 

to the current open side, and the Green light will be allocated to the new 30 cars 

stacked side. 

4. In case, two or more signals indicating that 30 cars are already stacked on specific 

side, then the side ID will be stored in a queue and the Green light will be assigned 

to each side according to the queue priority scheme which is First In First Out (FIFO) 

with 3 minutes passing time assigned to each side to allow the stacked cars to pass 

through. 

5. The OV7670/OV7171 fig 1 is a camera that has been used in this work to get vehicle 

image, CAMERACHIPTM, which has low voltage CMOS image sensor and pro-

vides full functionality of single-chip VGA camera and image processor. The role of 

the camera is to monitor the overall functionality of the system and to record any 

accidents / violations in order to apply further enhancement or modification to the 

system as needed. 
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Fig. 1. OV7670/OV7171 Camera 

 

Fig. 2. Traffic intersection with four direction and single line. 
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Fig. 3. Simulation of traffic intersection with four direction and single line 

 

Fig. 4. The connection of Arduino to the camera 
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Table 1.  The Abbreviations meaning of connection 

 

 

Fig. 5. A Brief flowchart of proposed STLMS. 
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Fig. 6. The Final Arduino Diagram. 

Table 2.  The approximate number of cars at AlKafaat intersection at Kut City during the day. 

Time T1 T2 T3 T4 Average Waiting Time 

Morning 7:30-8:30 600 200 100 150 13 min 

Afternoon 2:00-3:00 100 150 500 100 14 min 

Evening 8:00-9:30 610 300 200 450 15 min 

Evening 10:00-11:30 400 550 350 200 11 min 

3 Conclusion 

In conclusion, we successfully designed and implemented a smart traffic manage-

ment system using Arduino to solve the jam traffic in Al Kafaat intersection at Kut City, 

Iraq. The proposed method investigates and manage daily traffic at four-line intersec-

tion using Arduino, Magnetometer sensor, and camera. Moreover, the proposed system 

is also achieved synchronization at four-line intersection and implement balance be-

tween number of cars at each line and green light. The average waiting time has en-

hanced for all the intersections after applying the proposed system and was reduced to 

be averaged around 5 – 6 minutes waiting time. 
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