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Problem Statement

In middle school, my friend (let’s call him Jimmy) was always late to class, so much so

that he got suspended from the school dance. He lived far away from school so traffic

always made the drive long. This is a common experience for many, and sometimes the

consequences are greater than getting suspended from the school dance. There are

many problems on the road including: traffic, fuel consumption, and safety issues. In

2018, approximately 3,520 minutes, or 58.6 hours per person were spent a year at red

lights. Due to traffic, someone can be late or miss an important event. At red lights, cars

are still using gas which wastes fuel. The average price of gasoline is around $2.50.

About 6 million car accidents occur a year, car crashes are the leading cause of death

among young people ages 15-29. These are problems on the road that we can manage

computationally in order to improve the driving experience. In this project we seek to

analyze these problems using NetLogo.

Description Problem Solving Method

To reduce fuel consumption and decrease travel time we used a NetLogo model that

simulates traffic and changed it so that only one car was on the model. We then

implemented the A* pathfinding algorithm and added our own algorithm that finds the

best path and sees if the lights are red or green. Our algorithm looks at the light ahead

and estimates if it will be red or green by the time the car arrives at the intersection. So



if the light will be green, then the car will go to that intersection, so this way you use less

fuel and get to your destination faster. We used one-way streets (going West and

South), so if the light was red, the car would turn and continue pathfinding on the other

road. We chose to use the A* pathfinding algorithm because it is generally said that A*

is the best algorithm to solve pathfinding problems among the coding community. This

would allow people to be on time for work, school, and other events.

Discussion of how we Verified and Validated our Model

To test our model we chose random spots on the board and made our algorithm and

the normal A* algorithm go to the chosen spot. To find how long it took to get to the

chosen spot we looked at how many ticks passed until the program ended. Sometimes

the normal A* algorithm reached the destination faster than our algorithm, which wasn’t

supposed to do that, so we had to fix that. This issue was caused by a bug in our

algorithm; the paths it took were random if it couldn’t find the best path. To fix that, we

changed when the next path was determined. After we fixed the bug, our algorithm

showed great improvement from before and beat the normal A* algorithm’s time every

time. Here are our results.

STARTING COORDINATE: (-18, 14)

Dest. Coordinate Our algorithm (time in ticks) Normal pathfinding (time in ticks)

(18, -18) 212 303

(12, -7) 93 213

(8, -1) 73 161

(-8, -7) 81 122

(-3, 4) 70 154



This chart shows that in far distances and short distances, our algorithm excelled in

pathfinding. In 60% of our tests, our car took half the time than normal pathfinding took

to reach our destination.

Code to Date (Used in NetLogo, 627 lines)







The Conclusions We Reached by Analyzing Our Results

If Jimmy had used our algorithm, he would have avoided the red lights and would not

have been suspended. For others who are also late often, or have gas problems, this

would help them. Through our tests, we found that by avoiding red lights, our traveling

time was greatly reduced. While pathfinding is good for getting to your destination,

pathfinding and adjusting to traffic lights is even better.

Most Significant Achievement on the Project

“I think getting the cars to go a different direction than up and down was a big

achievement. It doesn’t seem like something bug but we spent a lot of time trying to get

that to work” - Isaac

“When we made the car go down and right instead of just going down, or just going

right” - McLight
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