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A Robot Needs to See

ActionPerception
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Robotic Vision



Digital Camera Fundamentals



Digital Image Color Channels



Digital Image Representations



Pixel Intensity



Pixel Localization



Grayscale Image

Chapter 23, The scientist and engineer's guide to digital signal processing



Color Image



Color Channels



Image Resolution



Image File Formats



Image Processing



Pixel-level Image Processing



High-level Image Processing



Raspberry Pi Camera



OpenCV - Get Started with Video Capture

import numpy as np
import cv2 as cv

cap = cv.VideoCapture(0)
if not cap.isOpened():
    print("Cannot open camera")
    exit()
while True:
    # Capture frame-by-frame
    ret, frame = cap.read()
    # if frame is read correctly ret is True
    if not ret:
        print("Can't receive frame (stream end?). Exiting ...")
        break
    # Our operations on the frame come here
    gray = cv.cvtColor(frame, cv.COLOR_BGR2GRAY)
    # Display the resulting frame
    cv.imshow('frame', gray)
    if cv.waitKey(1) == ord('q'):
        break  # [q]uit

# When everything done, release the capture
cap.release()
cv.destroyAllWindows()

https://opencv.org/


ArUco Marker Detection



OpenCV ArUco Resources

● Official Tutorial (C++): https://docs.opencv.org/4.x/d5/dae/tutorial_aruco_detection.html 

● Pyimagesearch Tutorial: https://pyimagesearch.com/2020/12/21/detecting-aruco-markers-with-opencv-and-python/

● Video Tutorial: https://youtu.be/cIVZRuVdv1o

https://docs.opencv.org/4.x/d5/dae/tutorial_aruco_detection.html
https://pyimagesearch.com/2020/12/21/detecting-aruco-markers-with-opencv-and-python/
https://youtu.be/cIVZRuVdv1o




Detect ArUco Markers using OpenCV in ROS 2

https://github.com/linzhangUCA/homer_bringup/blob/main/homer_bringup/aruco_detector.py

