Basics of Digital Image Analysis
[ using Windows Image Manager = WIM ]
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The basics of image analysis
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22 types of images, convertible
What iIs common and what is different?




The basics of image analysis

AEmphasis on theumerical value (e.g. SST)

Mifferent color systems, e.g. RGB Aach pixel (picture element) is defined by its
(red-greenblue), CMYK (cyan X,y & Lat, Lon coordinates and a numerical
magentayellow-black), numerical value

values irrelevant :
ANumerical values do not have color, color

Adundreds of file formats: JPEG, is added for visualization but can be
PNG, BMP, DIB,TIFF, PICT, changed without changing the essence of
Photoshop, X11 bitmap, Sun rasteithe image

IRIS RGB, Targa AViany file formats (e.gHDF), can use

KKompression impilbanstessil oempbessi ol
compression: JPEG, GIF, etc. not used



Difference between bitmap and quantitative

Image data
A Bitmap-type images (GIF, JPEG, PNG) available on the web
A The usage of Bitmaptype data is very limited!
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Quantitative imagery, such adHDF, nCDF

b _ allows to perform many operations not

B G e generally possible with bitmaps:

e Rl R ALook-up coordinates, pixel values, geo
physical values

AOverlay coastlines, latlon grids, stations, etc.

2 G : ADo mathematical operations, e.g. compositing

nets - \ averaging,differencing
s ,_ AUse images to calculate complex new images

3 (e.g. NPP calculated from @l-a, PAR, SST)

AChange color palettes and stretch color look
up tables

ACreate RGB images from 3 composites

AVluch-much more!!!

ADondt be fooled with




What is a Digital raster image - ?

AA rectangular matrix of numbers wherecells arecalled
pixels (=picture elements)

Aixels can be of different type§pp = bytes per pixel):

A bpp, BYTE, values 0:255 (unsigned),27:127 (signed

What is a byte?

£ bpp, SHORT INTEGER 0:65535 (unsigned}32767:32767

(signed short)

A bpp, LONG INTEGER : 0:~4 billion (unsigned);2 billion :

2 billion (signed)

A4/8 bpp FLOAT ( Float32, Float64): almost unlimited

ARemember: Numbershave nocolor!

AColors can be assigned to pixels depending on their value

in the color palette CUT = look-up table)

AGeoreferencing (projection) is an algorithm that maps
each pixel to a location on earth



Example of a digital raster image

199 200 2010 202| 4X6pixelimage( | tvwesr ya smad!l) Ai mage
200 200 201 202

1) Need to know the number of columns, rows:
200 200 201 201

198 199 200 200 4 X 6 or 6 X 4’)
197 198 199 199

196 197 198 198

199 200 201 202 200 200 201 202 200 200 201 201 |(é

Storage in computer memoryis just a sequence obytes
with no additional information, such as:

ANhat is the numberof column Number of row®

(If we have 24 pixels, the image could be 4 x 6 or 6 x 4 pixels)

ANhat is the pixeltype? Byte: values from 0 ta255;
Uintl6, Int16, Uint32, Int32, Float32, Float64

ANhat is the scaling Geclocation?

fOther attributes? C HDF takes care of allthat!



Value Scaling

We need it becauseByte can have values 0:255 but real life values (e.g-adng are real numbers

A/alue scalingused forl Value Scaling
—— SST-MCSST
bpp(Byte) and 2bpp 600 I —— SST-Pathfinder 7
(Int16) images; not 0 czCs Pigment i
needed foFloat32or s - SeaWiFs Ch
Float64 Why? E
Yalue Scaling E
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A
" Logarithmic  Intercept: Ii Pixel Value
Alinear Slope Intercept Range
Mathfinder SST, C 0.15 -3.0 - 3.0:35.25
Aogarithmic  Base=10.0 Slope Intercept Range

SeaWiFS Chta, mg m?3 0.015 -2.0 0.01:66.83



Color Scaling

(needed because numbers donot
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Color Scaling for Byte images

256 pixel value¢PV orDN, from 0 to 255) vs. Palett€(T) of N colors
Aalette usually of N = 256 colors

256 pixel values 256 colors (Linear Stretch) Color Image
-
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Color Scaling for multi

-Byte Images

Ant16: 64K (~65 thousand) values vs. Palett&JT) of 256 colors
Aloat: unlimited number of values vs. Palett&)T) of 256colors

AUsingColor Scaling MinandMaxt o
the same method as with Byte images.
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Basic operations on images

Adistogram
A bpp: 256 possible values
2 bpp: 65 thousand possible values
A bpp: ~unlimited number of different values
o (512 _ =101 x|
— _ l"_.E ; “ :- . > f . | ) | rr—
: i cRaA, | Histo b 2
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Basic operations on images
Aand Compositing

ARGB color composite from 3 bands
£e.g. Thematic Mapper on Landsat 5 bandscbrrespond ~ to Blue, Green, Red
ATM1 (.45.54mm), TM2 (.52.60nm), TM3 (.63.69 mm)

= 0 : them_mapper. hdf-NorthSD_Dez binl_Mei 2 0 [512x512x8] _ O =]

= 1 : them_mapper hdi-NothSD_Des bin2 Nei 2 1 [512x512x8)

1a ]
e
—Green
24 .-:I"' 1 ]
I'I : them_mapper.hdf-NnrthSD_Dnj
o e |
— Blue
o e
IEI : them_mapper.hdf-NnrthSD_Dnj
S TTEr |

™ Auto show Show | ok | Cancel |




ATM RGB composite, 1995/04/03
ASensor striping destriping algorithms



