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Robotic Vision
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Robotic Vision

raffic light: 78%;




Digital Camera Fundamentals

Image
il processor

Lens Bayer Sensor

filter



Digital Image Color Channels

Photon to Electron Photon to Voltage
Conversion (Analog) Conversion (Digital)
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igital Image Representations




Pixel Intensity

Pixel values
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Pixel Localization

8 X 8 pixels

(0,0) (7,0)

(0,4)




Grayscale Image
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Color Image

Digital color image

Colors
matrices

3:blue



Color Channels




Image Resolution

Standgm
High Definition
Definition 480p 640x480

720p (1280x720) [16:9]

3904 X 2598 {(full resolution RAW image)

4x4

\

10.1 MP =10.1 million pixels

400 pixels 16 pixels 1 pixel



Image

File Formats

web, screen p— printing
image format colourmodel | transparency | destination | remarks
PG RGB T generational
degradation
layered images,
TIFF RGB / CMYK - image stacks
GIF RGB Impted co!our,
animated images
PNG RGB RRSss
compression
file format colourmodel | transparency | destination | remarks
SVG RGB |ntgract|ve,
scriptable
EPS RGB / CMYK PostScript document
&=
PDE RGB/ CMYK includes PostScript,

platform independent



Image Processing
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Pixel—-level Image Processing




High—-level Image Processing
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Raspberry P1 Camera




Opency - 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 0
cap.release()

cv.destroyAllWindows() G 0

OpenCV


https://opencv.org/

Arico Marker Detection




OpencV ArbUbco Resources

e Official Tutorial (C‘H'): https://docs.opencv.org/4.x/d5/dae/tutorial aruco detection.html

[ ] Pyl Mmagesea rch Tutorial: nttps.//pyimagesearch.com/2020/12/21/detecting-aruco-markers-with-opencv-and-python/

e Video Tutarial: https://youtu.be/civzrRuvdvio



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 ArlUco Markers using OpenCV in ROS 2



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

