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http://www.baltana.com/backgrounds/green-pixels-wallpaper-42297.html

Content

e Plmage (Pixel Manipulation)
e Video /| Webcam Input
e Filters



Grayscale Image

e width * height

Source: sleebapaul
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https://sleebapaul.github.io/rnn-tutorial/

Multi-Channel Image
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https://www.oreilly.com/library/view/machine-learning-with/9781789346565/6899a0ec-2cf9-4525-b3bf-56dfafa827e7.xhtml

RGB Image




Plmage

// create new 1mage
PImage img = new PImage(300, 200, RGB);

// access size
int w img.width;
int h img.height;

// access raw pixels
int[] pixels = img.pixels;

ZHdK - IAD - Spatial Interaction



Load PImage

PImage img = loadImage('cat.png");

e L oads from the data folder
e URL's are allowed!

University of Wisconsin—-Madison


https://homepages.cae.wisc.edu/~ece533/images/

Display PImage

// display
image(img, 0, 0);

// display scaled
image(img, 0, 0, 500, 500);

ZHdK - IAD - Spatial Interaction


https://processing.org/reference/PImage.html

Image Mode

CORNER , CORNERS , CENTER

Example:

// draw centered image
imageMode (CENTER) ;
image(img, width / 2, height / 2);

ZHdK - IAD - Spatial Interaction


https://processing.org/reference/imageMode_.html

Resize PImage

// resize
img.resize(800, 600);

// resize and keep ratio
img.resize(0, 50);

10


https://processing.org/reference/PImage_resize_.html

Accessing Pixels

At location X, Yy

// read
color pixel = img.get(x, y);

// write
color myColor = color(200, 10, 20)
img.set(x, y, myColor);

ZHdK - IAD - Spatial Interaction
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https://processing.org/reference/PImage_get_.html

Color

color pixel = color(200, 100, 100);

e color
o red / green / blue
o hue / saturation / brightness

12


https://processing.org/tutorials/color/

Accessing Color Channels

color pixel = img.get(x, y);

int r = red(pixel);

int g = green(pixel);

int b = blue(pixel);

int h = hue(pixel);

int s = saturation(pixel);
int b = brightness(pixel);


https://processing.org/reference/brightness_.html

PImage Color / Pixel Channels

get(x, vy) blue(pixel)

| D | > green

blue
width

height

14



Pixel Iteration

Looping over each pixel
value.

int w
int h

= 1mg.width;
= 1mg.height;
for(int vy

= 0; y < h; y++) {
for(int x =

0: X < w; x++) {

// do something
img.set(x, y, color(0Q)):

¥
}

15



Task 1 (2omin)

Create a new processing
sketch which loads this
Image and displays it.

e How can we find the
position of the moon?

Source: Mohammad Alizade 16


https://unsplash.com/photos/S5uV7ro4UPY
https://unsplash.com/photos/S5uV7ro4UPY

Task 1 - Hint

e Extract the position of
the brightest pixel
from the image.

e brightness(...)

17



Task 1 - Solution

nit max brightess = 0
nit max x & y position
_oop over each pixel
o Extract the brightness
o Check if it is brightest pixel
m Store position and brightness
Mark brightest location with circle

18



// find brightest spot
int maxX = 0,
int maxY = 0,
float maxBrightness = 0;

// loop over all pixels
for (int y = 0; y < img.height; y++) {
for (int x = 0; x < img.width; x++) {

// extract pixel and brightness
color pixel = img.get(x, y);
float b = brightness(pixel);

if (b > maxBrightness) {
maxBrightness = b;
maxX = X;
maxY Y;

19



Why?

e |[ight = attention

e |[nfrared (IR) Tracking
o Most contrast
o No distraction

mechatech.co.uk



https://www.mechatech.co.uk/journal/how-do-common-virtual-reality-tracking-systems-work

Input Process Output

file HHH

video tmage
I::> I::>
101010
camera 011001
algorithm 010101 action
data

special



Interaction = Live Input

e Processing Video
e Movie and Webcam support
e How to install? Video 2.0

22


https://processing.org/reference/libraries/video/index.html
http://wiki.iad.zhdk.ch/CV/904626177/Video+Library+2.0

List all cameras

import processing.video.x;

String[] cameras = Capture.list();
println(cameras);

23



Start a capture session

Capture cam,;

void setup() {
cam = new Capture(this, 640, 480, cameras|[0]);
cam.start();

¥

e Could not work anymore! (MacOS) !

24



Start a capture session (reliable)

Capture cam,;

void setup() {
cam = new Capture(this, "pipeline:autovideosrc");
cam.start();

}

25



Read the video and display

void draw() {

// read frame
if(cam.available()) {
cam. read():

¥

// display
image(cam, 0, 0);

}

e Capture isa PlImage

26



Task 2 (15min)

Install the Video Library 2.0 from the contribution
manager and display the webcam image!

27



import processing.video.x;
Capture cam,;

void setup() {
cam = new Capture(this, "pipeline:autovideosrc");

cam.start():

}

void draw {
// read frame
if(cam.available()) {
cam.read():

}

image(cam, 0, 0);

}

28



Magic Wand

Control the brightest
spot in the image.

29



Task 3 - Tracking & Webcam (zomin)

e Combine with brightest point tracking
e Create an own paint application

30



Task 3 - Hint

How to draw somet

e Do not clear the bac
justin setup() !

ning that stays on the screen?

kground(...) every frame but

31



Task 3 - Skeleton

vold
//

//
}

vold
//
//

//
//

setup() {
setup camera

clear background once
draw() {
read camera image

extract brightest point

if point 1s brighter then n
draw circle at this point

32



Task 3 - Help

Finding a good brightness value is quite difficult.

e Webcams use Auto-Exposure
e Remove noise

33



Processing Image Filter (Convolution)

e Runs image processing operation
e Alreay implemented
e Quite slow

34



img.
img.
img.
img.
img.
img.
img.

Builtin Filters

filter (THRESHOLD);
filter(GRAY);

filter (INVERT);
filter (POSTERIZE, 4);
filter(BLUR, 6);
filter (ERODE);
filter(DILATE);

ZHdK - IAD - Spatial Interaction

35


https://www.processing.org/reference/filter_.html

Demo Drawing Tool

36



