12. Type of image

The image types we will consider are:

1) Binary 2) grayscale 3) color 4) multispectral.



Example: find image size with 640%480 pixles

Total no. of bits = 640*%480* 8 bit=2457600 bit Or 640*480*1 Byte=307200Bytes
Convert to Byte:  2457600/8=307200 Byte

Convert to KByte: 307200 Byte/1024 = 300 KB



Examples: Color Image uses 32 bits with high = 200 and width = 200 pixels?
Size= 200%200*4 Bytes=160000B/1024=156.25KB.



13. Image file formats

Some popular file formats are listed in the table below with their respective

extensions:

JPEG Joint Photographic Experts Group Jpg. Jpeg
BMP Windows Bitmap bmp

P - = == = L -
m: Emf ¥ [ ) r - h

gl [ g
T i i e it [l - g Flosirdon Gis )




5- PNG

PNG meant to supersede GIF standard

Features of PNG:

# Support up to 48 bits per pixel - more accurate colors
= Support description of gamma-correction and

# alpha-channel for controls such as transparency

# Support progress display through 8x8 blocks.



3- TIFF

# Tagged Image File Format stores many different types of images (e.g., bit-map,
greyscale, 8-bit & 24-bit RGB, etc.). [N

“ Developed by the Aldus Corp. in the 1980's and later supported by the Microsoft

« TIFF is a typically lossless format.

+ It does not provide any major advantages over JPEG and is not as user-controllable

it appears to be declining in popularity

+ [N AU



2- JPEG Standard
# A standard for photographic image compression created by the Joint Photographic

Experts Group

# Takes advantage of limitations in the human vision system to achieve high rates of

compression.

% Lossy compression which allows user to set the desired level of

quality/compression.



b

GIF

Graphics Interchange Format (GIF) devised by the UNISYS Corp. and
CompuServe, initially for transmitting graphical images over phone lines via
modems.

One of the simplest 1s the 8-bit GIF format, and we study it because it 1s easily
understood, and also because of its historical connection to the WWW and
HTML markup language as the first image

type recognized by net browsers. [T

Limited to only 8-bit (256) colour images, suitable for images with few
distinctive colours (e.g., graphics, drawing)

GIF89a: supports simple animation, transparency index etc.



Example: Plot the Histogram of the following example with 4x4 matrix of a 3-bit

image.
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Example: Apply histogram stretching for the following sub image :

7 12 8

20 9 6]

10 15 1

Where: Max =255 ; Min =0
Solution:
I(r,c) — I(r,C)m;
St(r,c) = (7. rmin (Max — Min) + Min
I(7, )max — 1(T, C)min
Ir,C)min=1; I(r,C)max = 20 ; Max =255 ; Min =0

looy=[7-1/20-1]*[255-0]+0=280.5
loyy=[12-1/20-1]1*[255-0]+0=147.6
loz=[8-1/20-1]*[255—-0]+0=93.9
lwoy=[20-1/20-1]*[255—-0]+0=255

oy =[9-1/20-1]*[255-0]=107.3
lp2)=[6-1/20-1]*[255-0]+0=67.1
l2,0=[10-1/20-1]1*%[255-0]+0=120.7
l2,1)=[15-1/20-1]*[255-0]+0=187.8
lp2)=[1-1/20-1]1*[255-0]+0=0

80 147 093

[255 107 67]
120 187 0



Example: Apply histogram shrink for the following sub image :

70 120 80
[200 90 60]
100 150 10

Where: Shrink max =100; shrink min =20
Solution:
Shrink, , , - Shrink, .
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Shrink(/(r. ¢)) =

MIN

[ 1(r. ) ~ I(r, €)y | + Shrink

ir.c)min=10; I(r,¢)max=200;  Shrink max =100 ; shrink min =20

lo,0) = [ 100-20 / 200-10] * [ 70— 10 ] + 20=45.2
lo,1) = [ 100-20 / 200-10] * [ 120 — 10 ] + 20=66.3
l02) = [ 100-20 / 200-10] * [ 80 — 10 ] + 20= 49.4
liLo) = [ 100-20 / 200-10 ] * [ 200 — 10 ] + 20= 100
1) = [ 100-20 / 200-10] * [ 90 — 10 ] + 20=53.68
2 = [ 100-20 / 200-10] * [ 60 — 10 ] + 20= 41.05
l2,0) = [ 100-20 / 200-10] * [ 100 — 10 ] + 20= 57.89
l21) = [ 100-20 / 200-10] * [ 150 — 10 ] + 20= 78.94
22 = [ 100-20 / 200-10] * [ 10— 10 ] + 20= 20

45 66 49

[100 53 41]
57 78 20



Example: The source of information A generates the symbols {AO, A1, A2, A3 and A4}
with the corresponding probabilities {0.4, 0.3, 0.15, 0.1 and 0.05}. Encoding the source

symbols using binary encoder and Shannon-Fano encoder gives:

Source Symbol P Binary Code Shannon-Fano
Al 0.4 000 0
Al 0.3 001 10
A2 0.15 010 110
Al 0.1 011 1110
A4 0.05 100 1111
Logoic H = 2.0087 3 2.05

The Entropy of the source is:

4
H = —Z Pi log, Pi = 2.0087 bit/symbol
i=0




Since we have 5 symbols (5<8=2%), we need 3 bits at least to represent each symbol in binary
(fixed-length code). Hence the average length of the binary code 1s

4
Lavg = Z Pili= 3 (0.4+ 0.3+ 0.15+ 0.1 + 0.05) = 3 bit/symbol
i=0

Thus the efficiency of the binary code is

H 2.0087
n= -

l.avo 3

= 67%



Since we have 5 symbols (5<8=2%), we need 3 bits at least to represent each symbol in binary
(fixed-length code). Hence the average length of the binary code is

4
Lavg = Z Pili= 3 (0.4 + 0.3 + 0.15 + 0.1 + 0.05) = 3 bit/symbol

i=0
Thus the efficiency of the binary code is

_H _ 2.0087
“_Lavg_ 3

=67%



Example: Design Huffman codes for A ={al, a2, ... ... . a5}, having the probabilities

{0.2, 0.4,0.2,0.1, 0:1).

Symbol Step 1 Step 2 Step 3 Step 4 Codeword
a, 04 —— 04 —— 04 .06 1
a, 02— 02 |04 7o [™041 [ O
as 02 —+— 02+ ol[™02 J 4 000
a, 0.1 9 |02 J1 0010
ag 0.1 1 0011




Letter Probability Codeword
a, 0.4 ]
a, 0.2 01
ay 0.2 000
ds 0.1 0010
as 0.1 0011



Example:
Find the size in Kbyte for a 10 minutes Full HD (1920x1080) video sequence (RGB

type) with a frame rate = 30 fps.

Solutions:

RGB type = 24 bits=3Bytes

Time in seconds = 10 x 60 = 600

Video size = 1980 x 1080 x 3 x 30 x 600

Video size = = 115473600000 Bytes

To convert to KBytes

Video size = 115473600000/1024
=112767187.5 Kbytes

Video Rate (bits) = width x height x bit per pixel x frame rate



Example:
What is the bit rate for high-definition TV (HDTV)?

Solution: 1920 x 1080 X 30 x 24 = 1492992000 = 1.39 Gbps

HDTV uses digital signals to broadcast high quality video signals. The HDTV screen is
normally a ratio of 16: 9.

There are 1920 by 1080 pixels per screen, and the screen is renewed 30 times per
second. Twenty-four bits represents one color pixel.



