Bonus Activity 5 – Compass Navigator
Required Python Concepts
While loops, Arithmetic operations, Functions, If-else statements
Teaching Materials
1. CompassNav.py

Introduction
The Finch has a built-in compass that can detect which direction it's facing (like a real compass pointing to magnetic North)! In this activity, you'll program the Finch to navigate using compass headings, just like explorers and sailors have done for centuries.

Important: Compass Calibration
Before using the compass, you MUST calibrate it in the BlueBird Connector software. This teaches the Finch about magnetic interference in your environment. Follow the calibration instructions in the connector.

The Compass Sensor
The getCompass() method returns a heading from 0° to 359° where 0° is North, 90° is East, 180° is South, and 270° is West.

heading = bird.getCompass()
print(f"Current heading: {heading} degrees")
Exercise 1: Direction Display
Create a program that displays the current compass heading and converts it to a cardinal direction (North, South, East, West).

from finch import Finch
import time

bird = Finch()

print("Compass Reader - Turn the Finch to see directions")
print("Press Ctrl+C to exit")

def get_direction(heading):
    if heading < 45 or heading >= 315:
        return "North"
    elif heading < 135:
        return "East"
    elif heading < 225:
        return "South"
    else:
        return "West"

try:
    while True:
        heading = bird.getCompass()
        direction = get_direction(heading)
        print(f"Heading: {heading}° - {direction}")
        time.sleep(0.5)
        
except KeyboardInterrupt:
    bird.stopAll()
Exercise 2: North Indicator
Make the Finch's beak turn green when it's pointing North (within 20° of 0°) and red otherwise. This creates a simple compass that shows when you're facing the right direction!

from finch import Finch
import time

bird = Finch()

try:
    while True:
        heading = bird.getCompass()
        
        # Check if close to North (0° or 360°)
        if heading < 20 or heading > 340:
            bird.setBeak(0, 100, 0)  # Green = pointing North!
        else:
            bird.setBeak(100, 0, 0)  # Red = not North
        
        time.sleep(0.1)
        
except KeyboardInterrupt:
    bird.stopAll()
Exercise 3: Turn to North
Write a program that automatically turns the Finch until it's facing North, then stops and celebrates with lights and sound!

from finch import Finch
import time

bird = Finch()

print("Finding North...")

# Turn slowly until facing North
while True:
    heading = bird.getCompass()
    
    if heading < 10 or heading > 350:
        # Close enough to North!
        bird.stop()
        print("Found North!")
        
        # Celebration!
        for i in range(3):
            bird.setBeak(0, 100, 0)
            bird.playNote(72, 0.2)
            bird.setBeak(0, 0, 0)
            time.sleep(0.1)
        
        break
    else:
        # Keep turning
        bird.setMotors(-20, 20)
        bird.setBeak(100, 100, 0)  # Yellow while searching
    
    time.sleep(0.1)

bird.stopAll()
Exercise 4: Navigate to Target Heading
Expand your program to navigate to any compass heading! Ask the user for a target direction (0-359) and make the Finch turn to face that direction.

Hint: You'll need to figure out which direction to turn (left or right) and when to stop.

from finch import Finch
import time

bird = Finch()

target = int(input("Enter target heading (0-359): "))
print(f"Turning to {target}°...")

while True:
    current = bird.getCompass()
    
    # Calculate difference
    diff = target - current
    
    # Normalize to -180 to 180
    if diff > 180:
        diff = diff - 360
    elif diff < -180:
        diff = diff + 360
    
    # Check if close enough
    if abs(diff) < 5:
        bird.stop()
        print(f"Reached target! Current: {current}°")
        bird.setBeak(0, 100, 0)
        bird.playNote(67, 1)
        break
    
    # Turn in the right direction
    if diff > 0:
        bird.setMotors(-25, 25)  # Turn right
    else:
        bird.setMotors(25, -25)  # Turn left
    
    time.sleep(0.05)

bird.stopAll()
Challenge Activities
Challenge 1: Treasure Hunt
Create a treasure hunt game! Set a target heading and have the Finch guide the user by changing beak colors (green = close, red = far). The tail LEDs can show how far off the heading you are.

Challenge 2: Return Home
Make the Finch remember its starting heading, drive around randomly, then find its way back to the original heading. This simulates how migrating animals use Earth's magnetic field!

Challenge 3: Waypoint Navigation
Program the Finch to visit multiple compass headings in sequence. For example: North → East → South → West → North, creating a compass rose pattern.

Challenge 4: Maze Solver
Combine compass navigation with obstacle avoidance! Make the Finch maintain a specific heading while avoiding obstacles. If it has to turn to avoid something, have it correct back to the target heading afterward.

Real-World Applications
Compass navigation is used in:
1. GPS devices and smartphones
1. Autonomous drones and robots
1. Self-driving cars
1. Animal migration tracking
1. Augmented reality applications

Understanding how to use compass data is an important skill in robotics and navigation!
