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Self-Driving Cars Worksheet 
 
 

The Scenario 

Self-driving cars (or “autonomous cars” or 
“robotic cars”) are one of the biggest 
technological challenges of today. The goal 
is to create a vehicle that can sense and 
navigate its environment without a human 
driver. If done well these cars will be safer 
and more reliable than human drivers. But 

there are a range of challenges to overcome before this becomes reality. Companies are 
pouring billions of dollars into research to create the technology, in what may become a 
trillion dollar market opportunity. Most self-driving cars being developed make heavy use of 
“range” sensors – sensors attached to the car that detect the precise range to obstacles in 
the environment around the car (such as other cars, pedestrians, fences and barriers). One 
of the critical requirements of these sensors is to detect possible hazards far enough in front 
of the car that the car can react safely. Тhe car needs to be able to detect a pedestrian on 
the road far enough in front of the car to stop in time. 

Question 1  (3 marks) 

Let’s say in Australia the maximum highway speed in future rises to 140 km/hr because of 
the increased performance of self-driving cars. Use the stopping distance formula to find 
how far a car needs to stop on a flat road, and a computer reaction time of 1 second. 

Question 2  (2 marks) 

For advanced self-driving cars, being able to understand the expression on a human face 
might be important. It needs an image with at least 64 pixels between the human eyes to do 
good face identification. The average distance between the eyes of an adult human is a bit 
over 70 mm. Our car has a 30 megapixel camera with a resolution of 6000 (horizontal) by 
5000 (horizontal) pixels, and a horizontal field of view of 15 degrees. How far away can we 
recognize a human face, front on, with the camera?  

Question 3  (1 mark) 

Probably the biggest financial difference caused by self-driving cars will be due to people 
being able to do other things when in a car, instead of having to pay attention to the driving. 
If the value of an average person’s time rises to $8 per hour, and the US population travels 
3.7 trillion miles on the road per year, how many hours will be saved. Assume that an 
average speed is 50 miles per hour. Find the resulting financial productivity saving. 
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