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Visualization

N dimensions — observer
M dimensions — iInformation

No Information Lost; N = M+1
2D visualization

3D — intrinsic information loss;
choose important visual information (3D->2D)

@®@B0Bool @s 3esB3ol Bobogol dmzsbgdols dm@gmomgds 2, seo. og3bedg (2016)



Digital Images: Grayscale

Raster image:

X(M,N)

8 bit: 28=256 levels
0-255, normalized(1/255): 0-1

X = imread('your image’,’jpg’);

Astronomical images: 8bit, 16bit, 32bit;

bAHO™R0BoZL @s 3¢sBol BoBogol sdm3sbgdols BmEgeotgds £, sem. oggbedg (2016)



Grayscale

t grayscale

b@BEz0bolL @ 3esB3ol BoBooL 53m3sbIdOL dmEImomgds 2, sem, og3bedg (2016)



Gray  Perception

Human perception limits 1:
Levels in gray: 207

SLHBOBobooL @s 3esBBol BoBool sdesbgdol dmEgmwotgds 2, sem, og3bodg (2016)



Gray  Perception

Human perception limits 2:
smooth vs strong gradients in grayscale

SbAH®™R0BooL s sem. oggbedg (2016)



Human perception limits 2:
smooth vs strong gradients in grayscale

&

o

SbAH®™R0BooL s sem, og3bedg (2016)



Digital Color: RGB

X(M,N,3)

Red Channel:  X(M,N,1)
Green Channel: X(M,N,2)
Blue Channel:  X(M,N,3)

24 bit color: [8 red, 8 green, 8 blue]

Total number = 25673 =16 777 216 “colors”

@®@B0Bool @s 3esB3ol Bobogol dmzsbgdols dm@gmomgds 2, seo. og3bedg (2016)



RGB Color Space

RGB
Colorspace

Color
Coordinates

L
LN
LN
LN
LN
L
A
LN
LN
LN
LN
1

—_

L@®Ez0bolL @ 3esB3ol BoBooL s3m3sbIdOl dmEgmwotgds 2, sem, og3bedg (2016)



'l
sensitivity response curve of the detector to light as a function of

wavelength

Craig's formula: GRAY=0.3 R+ 059G +0.11 B
Matlab function: rgb2gray

L@®Ez0bolL @ 3esB3ol BoBooL s3m3sbIdOl dmEgmwotgds 2, sem. oggbedg (2016)



Colormaps

Choosing
Colormap

maximize
eye
sensitivity
I

target
area

LHGOBobogol @ 3esBAol Bobogol sdesbgdol dmgmotgds 2, ago. ogzbedg (2016)




Colormaps

’ |

N -t
N s
Hot
D ool
Spring
Summer
ALtumn
Winter
Gray
Bone

Matlab:

IH.

Standard colormaps

— |
+} Colormap Editor @

File Edit Tools Help

LA A
- 0 0 0

Copper
Pink

B i

Current color info
Index:
CData:

Interpolating colorspace: v

Immediate apply Apply Help

ob@@gggoo%?)?)a:rgoag@eo%(%tggoo‘%;gob 500356900 dm@gmotgds 2, sem. oggbedg (2016)



Color Rrange

Maximize human perception gradients

hBragobogol s 3esbdol Bobogob admgsbgdol dmpyemotgds 2, s, oggbedy (2016)



Color Spaces

RGB (pc, digital format)

CMYK (cyan, magenta, yellow, key black)
printers

NTSC (TV)
HSV (Hue Saturation Volume)

@®@B0Bool @s 3esB3ol Bobogol dmzsbgdols dm@gmomgds 2, seo. og3bedg (2016)


http://en.wikipedia.org/wiki/Cyan
http://en.wikipedia.org/wiki/Magenta
http://en.wikipedia.org/wiki/Yellow

HSV

Human Perception Color Space

Lig

RGB

Saturation

HSV

Matlab: rgb2hsv, hsv2rgb

L@®Ez0bolL @ 3esB3ol BoBooL s3m3sbIdOl dmEgmwotgds 2, sem. oggbedg (2016)



RGB vs HSV

Sensitivity max:
Hue

- Reduce bitrate
- Filter

- Track

- Recognition

SLHO®BoBOoL ©s 3esHIob BoBooL s8ezsb | e SRR 93b0dg (2016)



RGB vs HSV

Original HSY image

RS

Saturation

sem. oggbedg (2016)




False-color

Image + Image + Image = color image

Color Image: [ A(red) , A(green), A(blue) ]
False-Color: [Al,A2,A3 ]

Al A2, A3

. og3bsdy (2016)



False-color
NGC 6720 (the Ring ‘Nebula)

NGC 6720 (the Ring Nebula)

 sUgbegotogl @b Sesblob, gobogob dagsbodob Buggmatebs |



False-color

Crab nebula

multi band .
emission

shyegobogl @ d@sbiol gobogol sdey ' ' = |



False-color
Galaxy dust

 bbegobogol @ 3eabBob. gobogeb



Pseudo-color

image + idea + ... +idea = color Image

technique for artificially assigning colors
visualize ideas

Image_gray -> Image _color

rgbZ2gray (Image color) = Image gray

L@®Ez0bolL @ 3esB3ol BoBooL s3m3sbIdOl dmEgmwotgds 2, sem. oggbedg (2016)



Pseudo-color

Goal: increasing the distance in color space
between successive gray levels.

changing the colors in order to ease image understanding

(2016)



Pseudo-color

Grayscale image
|deas:
Strong gradient: blue

Smooth gradient: red

Morphology coloring (pixel based filtering, pixel
geometry, blobs, holes, etc.)

Egde detection: (harder edges, outer glow, inner glow ...)

Color Image

L@®Ez0bolL @ 3esB3ol BoBooL s3m3sbIdOl dmEgmwotgds 2, sem. oggbedg (2016)



Pseudo-color
Radio sphere

408 MHz Al Sky M p
Observ ionz% from %})2: O'
Data Courtesy of Na

408 MHz Al Sky MOP
Observiions from Jodrel :
Dato Courtesy of Naforal Ro:ﬁc-‘ Astronomy Observatory

WA n N/

MGHegobogol @s 3gsbdol Bobogol s8emesbgdol Beag -y



Pseudo-color

Morphologic enhancement

s, og3bedy (2016)




Pseudo-color

¢§§.§§§§§§aaassgsazz
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-
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B

biHOGOBobogol s | oggbady (2016)



False vs Pseudo
False-color

Pseudo
color

SLGOgobogol ¢ ‘ s, mggbedy (2016)



end

www. tevza.org/home/course/modelling-II 2016/
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http://www.tevza.org/home/course/modelling-II_2016/

