Bonus Activity 1 – Obstacle Avoider Robot
Required Python Concepts
While loops, Boolean logic, If-else statements, Sensor input
Teaching Materials
1. ObstacleAvoider.py

Introduction
In this activity, you'll create a Finch that can navigate around a room by detecting obstacles and avoiding them. This is similar to how robot vacuums work! The Finch has a distance sensor that can detect objects in front of it.

The Distance Sensor
The getDistance() method returns the distance to the closest object in centimeters. You can use this to detect walls, furniture, or other obstacles.

distance = bird.getDistance()
print("Distance to obstacle:", distance, "cm")
Exercise 1: Test the Distance Sensor
Create a program that continuously displays the distance to the nearest object. Hold your hand in front of the Finch and move it closer and farther away to see how the values change.

from finch import Finch
import time

bird = Finch()

for i in range(10):
    distance = bird.getDistance()
    print("Distance:", distance, "cm")
    time.sleep(0.5)
Exercise 2: Stop Before Hitting
Write a program that makes the Finch move forward until it gets within 10 cm of an obstacle, then stops.

Hint: Use a while loop that continues as long as the distance is greater than 10 cm.

from finch import Finch

bird = Finch()

bird.setMotors(30, 30)

while bird.getDistance() > 10:
    pass  # Keep moving until close to obstacle

bird.stop()
bird.setBeak(100, 0, 0)  # Turn beak red to show it stopped
Exercise 3: Turn and Continue
Expand your program so that when the Finch encounters an obstacle, it backs up, turns right, and continues moving forward.

from finch import Finch
import time

bird = Finch()

while True:
    bird.setMotors(30, 30)  # Move forward
    
    while bird.getDistance() > 10:
        pass  # Keep moving until close to obstacle
    
    # Found an obstacle!
    bird.stop()
    bird.setBeak(100, 0, 0)  # Red beak
    time.sleep(0.5)
    
    # Back up
    bird.setMotors(-30, -30)
    time.sleep(1)
    bird.stop()
    
    # Turn right
    bird.setTurn('R', 90, 30)
    bird.setBeak(0, 100, 0)  # Green beak
    
    # Continue exploring!
Challenge Activities
Challenge 1: Random Direction
Instead of always turning right, make the Finch randomly choose to turn left or right when it encounters an obstacle.

Hint: Use random.choice(['L', 'R']) to randomly pick a direction.

Challenge 2: Different Distances
Make the Finch respond differently depending on how close the obstacle is. If it's very close (less than 5 cm), back up more. If it's moderately close (5-15 cm), just turn in place.

Challenge 3: Collision Counter
Keep track of how many obstacles the Finch has avoided. Display this count and make the beak flash different colors based on the number of obstacles encountered.

Challenge 4: Sound Effects
Add sound effects! Play a low note when backing up and a high note when turning.

Extension: Line Following
Did you know the Finch can also follow lines on the ground? Use the getLine() method to read the line sensors:

left_line = bird.getLine('L')
right_line = bird.getLine('R')

# Dark surfaces return higher values
# Light surfaces return lower values
Try creating a track with black tape on a white surface and program the Finch to follow it!
