ARDUINO CODE

#include <Servo.h>

Servo baseServo;
Servo shoulderServo;
Servo elbowServo;
Servo gripperServo;

void setup() {
  Serial.begin(9600);
  baseServo.attach(3);
  shoulderServo.attach(5);
  elbowServo.attach(6);
  gripperServo.attach(9);
}

void loop() {
  if (Serial.available() > 0) {
    String command = Serial.readStringUntil('\n');
    int separator1 = command.indexOf(',');
    int separator2 = command.indexOf(',', separator1 + 1);
    int separator3 = command.indexOf(',', separator2 + 1);

    int base = command.substring(0, separator1).toInt();
    int shoulder = command.substring(separator1 + 1, separator2).toInt();
    int elbow = command.substring(separator2 + 1, separator3).toInt();
    int gripper = command.substring(separator3 + 1).toInt();

    baseServo.write(base);
    shoulderServo.write(shoulder);
    elbowServo.write(elbow);
    gripperServo.write(gripper);
  }
}

PYTHON CODE

import cv2
import serial
import time

# Initialize serial
arduino = serial.Serial('COM3', 9600, timeout=1)
time.sleep(2)  # Wait for Arduino to initialize

# Start video capture
cap = cv2.VideoCapture(0)

def get_servo_angles(x, y, frame_width, frame_height):
    # Map x,y to servo angles (0-180)
    base_angle = int((x / frame_width) * 180)
    shoulder_angle = int((y / frame_height) * 180)
    elbow_angle = 90  # Keep constant for simplicity
    gripper_angle = 90  # Keep constant
    return base_angle, shoulder_angle, elbow_angle, gripper_angle

while True:
    ret, frame = cap.read()
    if not ret:
        break

    # Convert to HSV
    hsv = cv2.cvtColor(frame, cv2.COLOR_BGR2HSV)

    # Define red color range
    lower_red = (0, 120, 70)
    upper_red = (10, 255, 255)
    mask1 = cv2.inRange(hsv, lower_red, upper_red)

    lower_red = (170, 120, 70)
    upper_red = (180, 255, 255)
    mask2 = cv2.inRange(hsv, lower_red, upper_red)

    mask = mask1 + mask2

    # Find contours
    contours, _ = cv2.findContours(mask, cv2.RETR_TREE, cv2.CHAIN_APPROX_SIMPLE)
    if contours:
        # Get largest contour
        c = max(contours, key=cv2.contourArea)
        x, y, w, h = cv2.boundingRect(c)
        cv2.rectangle(frame, (x, y), (x+w, y+h), (0, 255, 0), 2)

        # Map to servo angles
        base, shoulder, elbow, gripper = get_servo_angles(x + w//2, y + h//2, frame.shape[1], frame.shape[0])

        # Send to Arduino
        command = f"{base},{shoulder},{elbow},{gripper}\n"
        arduino.write(command.encode())

    cv2.imshow("Frame", frame)
    if cv2.waitKey(1) & 0xFF == ord('q'):
        break

cap.release()
cv2.destroyAllWindows()
arduino.close()
