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The school robotics team is building a new robot for a regional competition.

The robot is designed to move automatically in a small arena, find plastic bottles, and
push them into a recycling area. The chassis is made of lightweight aluminum, and the
robot has two large drive wheels and one small wheel at the back for balance. Each drive
wheel is connected to a separate motor, so the robot can turn by running one motor
faster than the other.

At the front of the robot, there is an ultrasonic sensor that measures the distance to
obstacles by sending sound waves and receiving their echo. On the bottom of the robot,
there are two color sensors that can detect black tape on the floor. The black tape marks
the safe path to the recycling area. On the top, there is a small camera that takes
pictures of the arena every two seconds and sends them to a laptop.

The team uses Java to program and control the robot. First, they write a program that
makes the robot move forward until the ultrasonic sensor detects an object closer than 20
centimetres. Then the robot slows down and uses the color sensors to follow the black
tape. If the camera detects a red line in the picture, the program tells the robot to stop
and push the bottle into the recycling zone using a simple plastic arm connected to a
servo motor.

During testing, the students discovered a problem: when the light in the room was too
bright, the color sensors sometimes could not “see” the black tape clearly. To solve this,
they added a short piece of code that makes the robot stop and take a new reading from
the sensors every half second. This made the robot a little slower, but much more

reliable.
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Questions:

1. What is the main task of the robot in the competition?

2. How does the robot turn left or right?

3. What is the purpose of the ultrasonic sensor at the front of the robot?

4. What do the color sensors on the bottom of the robot detect, and why is this

important?

5. Why did the team decide to make the robot stop and take a new reading from the

sensors every half second?

6. The new code made the robot slower but more reliable. Using information from the

text, explain why this trade-off can be a good engineering decision.
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