Bonus Activity 2 – Light-Seeking Robot
Required Python Concepts
While loops, Comparison operators, Sensor input, Decision making
Teaching Materials
1. LightSeeker.py

Introduction
The Finch has two light sensors on its front - one on the left and one on the right. In this activity, you'll program the Finch to seek out the brightest light in the room, like a moth attracted to a flame!

The Light Sensors
The getLight() method returns light intensity values from 0 (dark) to 100 (bright). You can read from the left or right sensor:

left_light = bird.getLight('L')
right_light = bird.getLight('R')
print("Left:", left_light, "Right:", right_light)
Exercise 1: Light Meter
Create a program that displays the light levels from both sensors. Try covering one sensor with your hand, or pointing the Finch toward and away from a light source.

from finch import Finch
import time

bird = Finch()

for i in range(20):
    left = bird.getLight('L')
    right = bird.getLight('R')
    print(f"Left: {left}  Right: {right}")
    time.sleep(0.5)
Exercise 2: Light Indicator
Write a program that changes the beak color based on light level. In bright light, the beak should be yellow. In dim light, the beak should be blue.

from finch import Finch
import time

bird = Finch()

for i in range(50):
    avg_light = (bird.getLight('L') + bird.getLight('R')) / 2
    
    if avg_light > 50:
        bird.setBeak(100, 100, 0)  # Yellow for bright
    else:
        bird.setBeak(0, 0, 100)    # Blue for dim
    
    time.sleep(0.2)
Exercise 3: Basic Light Seeking
Now let's make the Finch move toward light! The strategy is simple: if the right sensor sees more light, turn right. If the left sensor sees more light, turn left. If they're about equal, go straight.

from finch import Finch
import time

bird = Finch()

for i in range(100):  # Run for 100 iterations
    left = bird.getLight('L')
    right = bird.getLight('R')
    
    if right > left + 5:  # Right is brighter
        bird.setMotors(40, 20)  # Turn right
    elif left > right + 5:  # Left is brighter
        bird.setMotors(20, 40)  # Turn left
    else:  # About the same
        bird.setMotors(30, 30)  # Go straight
    
    time.sleep(0.1)

bird.stop()
Exercise 4: Celebrate When Found
Make the Finch celebrate when it reaches a bright area! When the average light level is above 70, make it stop, flash its beak in different colors, and play a victory song.

Hint: You can use a for loop to flash colors multiple times.

# Add this inside your light-seeking loop
avg_light = (left + right) / 2

if avg_light > 70:
    bird.stop()
    
    # Victory dance!
    for j in range(3):
        bird.setBeak(100, 0, 0)  # Red
        bird.playNote(60, 0.2)
        bird.setBeak(0, 100, 0)  # Green
        bird.playNote(64, 0.2)
        bird.setBeak(0, 0, 100)  # Blue
        bird.playNote(67, 0.2)
    
    break  # Exit the loop
Challenge Activities
Challenge 1: Light Avoider
Reverse the behavior! Make the Finch avoid light and seek out the darkest spot in the room.

Challenge 2: Threshold Dance
Make the Finch dance in circles when the light level is just right (between 40 and 60). If it's too dark or too bright, it should search for the right light level.

Challenge 3: Speed Based on Light
Make the Finch move faster when it's in brighter light and slower when it's in dimmer light. The motor speed should be proportional to the average light level.

Hint: If light ranges from 0-100, you can use that directly as motor speed!

Challenge 4: Light Trail
Use the tail LEDs to show where the Finch has been. Make them brighter when the Finch is in a brighter area, creating a "light trail" effect.

# Example for tail light trail
brightness = int(avg_light)  # Convert to integer
bird.setTail('all', brightness, brightness, brightness)
