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Goal
❑ Build an oscillator that has a frequency of 

❑ Instead of using the Arduino to measure a 
frequency change, we constructed a 
circuit that would detect an amplitude 
change, which follows as a result of a 
frequency change.

❑ Construct an IR sensor and loop detection 
circuit that send a Logic High when a car 
is sensed.

❑ Interface the sensors with the Arduino to 
change green light time to 5 seconds for 
normal traffic, 10 for medium, and 20 for 
extreme density.

❑ Create a system that would dynamically change green light 
times based on the traffic density of cars waiting at a red light.

❑ Create sensors that would detect vehicles that are various 
distances from the head of the intersection (mainly inductive 
loops and IR sensors).

❑ Improve upon current vehicle detection methods that are 
currently used in traffic detection systems.

Methodology 
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Smart Traffic Light

Research Challenges
❑ Creating a customized inductor that is sensitive enough to 

detect a car as well as selective in order to detect a car in a 
small portion of the road.

❑ Deciding how to detect if an object is present in the loop (the 
traditional method is to detect a frequency change in the 
oscillations).

❑ Detecting our model cars for our small scale model since there 
is not enough metal to disrupt the magnetic field of the 
inductor.

Motivations and Objectives
❑ Motivations

▪ Reduce the number of cars waiting at an intersection with 
an emphasis moving the most amount as cars as possible.

▪ Many intersections detection systems focus on simple 
vehicle detection rather than traffic density.

❑ Objectives

▪ Creating an IR sensor and inductive loop sensor that can 
detect vehicles waiting at a traffic light.

▪ Compare the functionality, effectiveness, and cost between 
the two different sensors.

     

❑ Final coil design of 50 turns around an 8.7 cm around a 
cardboard core with a length of 7.6 cm and 1 mm wire. 
The resulting inductance 374 µH.

❑ The IR sensors and inductive loop sense cars fairly well 
and sends digital signals to the Arduino, which makes 
coding much simpler than other methods.

❑ The Arduino recognizes the digital signals and changes 
the green light time according to the truth table above.

❑ IR sensors are cheap, detect vehicles easily, easier to 
implement, but are susceptible to damage, and can be 
hindered by weather.

❑ Inductive loops can be hidden in the road, less 
susceptible to damage, weather does not affect it, but is 
costlier, and slightly harder to implement.

❑ We have constructed a small scale 4-way intersection 
that has all of the sensors installed.

Fig. 1. Oscillator Fig. 2. Loop Detection 

Fig. 3. IR sensor Fig. 4. Truth Table

Fig. 5. Sensor Placement

Fig. 8. Final Coil Design

Fig. 6. Car over 
the loop 

Fig. 7. Car not 
over the loop 

Fig. 9. Beam is not 
blocked

Fig. 10. Beam is 
blocked

Group: 26

https://www.fhwa.dot.gov/publications/research/operations/its/06108/02.cfm
https://res.mdpi.com/data/data-03-00067/article_deploy/data-03-00067.pdf?filename=&attachment=1
https://www.electronics-tutorials.ws/oscillator/colpitts.html

