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No More Bike Crashes! Using Ultrasonic and ToF Sensors to Prevent Car to Bike Accidents 
 

It is estimated that every year, nearly 50,000 people are injured in car to bicycle accidents in the 

United States. Most of these incidents occur when the bicyclist is struck from the back or side 

where their field of vision is very limited. With this information I set out to create a device that 

attaches to a bicycle, detecting cars using both ultrasonic and time of flight sensors that are 

approaching the bicycle within 10 meters, sounding an audible alarm to warn the biker and give 

them time to get out of the way. This device could potentially save thousands of people a year 

from serious or fatal injury. I had 3 main goals with my prototype (1) the prototype will detect 

moving objects when the objects come toward the bicycle, (2) the system software will not crash 

while it is in use, and (3) the prototype will easily mount onto a bicycle. To create this device, I 

designed a small plexiglass case that houses an Arduino Uno micro controller board that acts as 

the “brains” of the device, requesting information from the one ultrasonic and two time of flight 

sensors (mounted on the front and sides of the case), allowing the Arduino Uno to make a decision 

if it needs to sound the audible alarm warning the bicyclist of a moving object. While compiling 

my materials I determined in order to keep the device cost effective I would have to limit the range 

of the sensors to 3 meters. My final prototype was successful in 100% of my testing at detecting 

and alerting the bicyclist of motion within 3 meters. With a total cost of under $120, I believe my 

device could be a life-saving solution for thousands of people. 


