A rover learning on an exoplanet
RL on the 3x3 grid -- code from the LLM (annotate this)
File: RL_leds-3x3.py -- this is the code an AI wrote for the rover's Q-learning brain on the LED grid. For each block, write in the right-hand column what you think it does, and which step of your pseudocode (Get state / Choose action / Perform action / Observe new state & reward / Learn / Repeat) it matches -- if any. Some annotations have already been given as an example, in orange. Green titles are not seen by the rover.
	Setup (parameters and memory Q)
from microbit import *
import random
 
alpha = 0.5    # LEARNING RATE: How much the rover updates its memory with new information. (0.5 means it mixes half old memory, half new).
gamma = 0.9    # DISCOUNT FACTOR: How much it cares about FUTURE rewards compared to immediate ones.
epsilon = 0.3  # EXPLORATION RATE: 30% of the time, the rover will make a random move to explore new paths. 
# ----------------------------
# GRID (3x3)
# States:
# (0,0)=0   (1,0)=1   (2,0)=2
# (0,1)=3   (1,1)=4   (2,1)=5
# (0,2)=6   (1,2)=7   (2,2)=8  <- goal
# ----------------------------
goal_state = 8
 
Q = [[0 for _ in range(4)] for _ in range(9)]
	Here, the main parameters that calibrate the learning are chosen by you (or the rover programmer).

In the code, everything that starts with “#” is just a comment for you, the microbit doesn’t “see it” It only sees what is in black.












The goal state is at the bottom-right corner (2,2), which is cell number 8.

Starting the memory (Q table): A spreadsheet with 9 rows (states) and 4 columns (actions). All start at 0.


	Coordinates
def state_to_xy(state):
    x = state % 3
    y = state // 3
    return x, y
 
def xy_to_state(x, y):
    return y * 3 + x
	
Function “state_to_xy”: Translates a single state number (e.g., 5) into (x, y) coordinates for the LED screen

Function “xy_to_state”: Does the reverse: turns (x, y) coordinates back into a single state number.


	Display
def show_state(state):
    display.clear()
    display.set_pixel(2, 2, 4) # Shows the basecamp (Goal) as a dim light at the bottom right.
    x, y = state_to_xy(state)
    display.set_pixel(x, y, 9) # Shows the rover as a bright light at its current position.
	Function “show_state”: makes the microbit switch on a led (light) where the “rover” is (bright light – intensity 9), and where the goal state is (dim light – intensity 4).

	Functions for the interaction Rover-Environment
def get_next_state(state, action):
    x, y = state_to_xy(state)
    new_x, new_y = x, y
    if action == 0:    new_y -= 1
    elif action == 1:  new_y += 1
    elif action == 2:  new_x -= 1
    elif action == 3:  new_x += 1
 
    if new_x < 0 or new_x > 2 or new_y < 0 or new_y > 2:
        return state, -5
 
    new_state = xy_to_state(new_x, new_y)
    if new_state == goal_state:
        return new_state, 10
    else:
        return new_state, -1
	

	def choose_action(state):
    if random.random() < epsilon:
        return random.randint(0, 3) # EXPLORE: Roll the dice. If a random number between 0 and 1 is smaller than epsilon, take a totally random action!
    else:
        return Q[state].index(max(Q[state])) # EXPLOIT: Look at the Q-table memory for this state and pick the action with the highest score.







	

	Interaction Rover-Environment
def train_episode():
    state = 0
 
    while state != goal_state:
        show_state(state)
        action = choose_action(state)
        new_state, reward = get_next_state(state, action)
 
        Q[state][action] += alpha * (reward + gamma * max(Q[new_state]) - Q[state][action])
 
        state = new_state
        sleep(600)
 
    display.show(Image.YES)
    sleep(800)
	

	Main loop
running = True
while running:
    train_episode()
    if button_a.was_pressed():
        running = False
	

	
	This while loop just makes the episodes repeat forever (rover learns continuously) until you press button A.



