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EE1F2 Multimedia Data
Laboratory Exercise 2: Image Compression Exercise
By Luis Hernandez and Dr. Sandra |. Woolley
1. Using the compression Programs

1.1 Creating the folder:

e CAWINDOWS\system 32wcommand. com

Microsoft(R) Windows DOS
CCrCopyright Microsoft Corp 1990-20@1.

¥:isrod 1£F2

¥ :\1F2>cd lab2
¥ :\1F2-LAB2>

1.2 Testing the commands

e C:AWINDOWShsystem 32vcommand.com

Y :~1F2%\LABZ >gs mouse.rauw_

1.3 Viewing multiple images

AWINDOWS\system 3 2\command.com

Y :~1F2~LAB2 >gs mouse.raw cheetah.raw lisaw.raw_
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1.4 Comparing two images with gsdiff and getting the RMS error

CAWINDOWS\system 32vcommand.com

¥ -~1FZ2~LAB2 >gsdiff mouse.raw cheetah.raw

e CAWINDOWSAsystemn3 2\command.com

[RMS error between mouse.raw and cheetah.raw is 86.442788

Y :\1F2N\LAB2 ¥ _

2. Lossless Compression

2.1 Compressing images using the Lossless-Huffman method

AWINDOWS\system3 2\command.com

Y:s1F25LAB2 >huff—c mouse.raw mhuffc.raw

Compressing mouse.raw to mhuffc.raw
Uzing static order B model with Huffman coding

Input hytes:

Output bhytes:

Compression ratio:

Y :\1F25LAB2 *huff—c cheetah.raw chuffc.raw

Compressing cheetah.raw to chuffc.raw

Uzing static order B model with Huffman coding

Y os1F25LAB2 *huf f—¢ lisaw.raw lhuffc.rauw

Compressing lisaw.raw to lhuffc.raw
Using static order B model with Huffman coding

64BBA
8: 53849
Compression ratio: 18

Y:\1F2\LAB2 >
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2.2 Compressing images using the Lossless-LempelZiv’'77 method

AWINDOWS\system 3 2vcommand.com

Y :v1F2~LAB2>1zs=z—c mouse.raw mlzss._raw
Compressing mouse.raw to mlzss.raw
Using LEZSS Encoder

31754
Compression ratio:= 51X
Y :s1F2~LAB2>1zss—c cheetah.raw clzss.rau

Compressing cheetah.raw to cless._raw
Using LEZSS Encoder

Compression ratio:

e m e m e mem

Y :\1F25\LABZ2>1zss—c lisaw.raw ll=ss.raw

Compressing lizaw.raw to llzss.rauw
Using LZEE Encoder

44941
Compression ratio: 3J@x

¥ :<1F2~LAB2 >

2.3 Calculating the Compression ratio and the bits per pixel.

) ) old file size
Compression Ratio = ————
new file size
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] ] new file size
Bits per pixel (bpp) = (—old filo size ) * old bpp
Input

Test Image Method bytes Output bytes Compression Ratio Bits per pixel(bpp)
Mouse Huff 64000 45195 1.416 5.649
Iz 64000 31754 2.015 3.969

Cheetah Huff 64000 56320 1.136 7.040
Iz 64000 62211 1.029 7.776

Lisaw Huff 64000 53049 1.206 6.631
Iz 64000 44941 1.424 5.618
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2. Lossy (DCT) Compression

2.1 Compressing mouse.raw image with different Q values

CAWINDOWS s ystem3 P \command. com

Y :~1F2~LAB2 »dctc mouse.raw mdctBec.raw @
Compressing mouse.raw to mdctBc.raw

lUzing DCT compre
lsing quality f

Compression ratio: 4l
Y :N\1F2\LAB2 >dcte mdctBc .raw mdctBe . raw
Expanding mdctBec.raw to mdctBe.raw

Uzing DCT compression
Uz ing guality factor of B

Y 1 F2NLAB2 »gedif f mouse.raw mdctBe . raw_

2.2 Images examples after compressing and decompressing with different Q values

Q=0

a) gsdiff mouse.raw mdctOe (no difference at all) b) mdctOe.raw
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Q=5

Q=15

a) Using gsdiff b) Image after decompressing (mdct15e.raw)

Q=25
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2.3 Results
Compression
Q value File size ratio bpp MOS RMS error
0 38019 4.752 5 0.281597
5 5651 0.706 4 3.541458
10 4917 0.615 3 4.489757
15 4640 0.580 3 5.199216
20 4442 0.555 2 5.790469
25 4337 0.542 1 6.293969
MOS vs bpp RMS error vs bpp
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3. Investigating the Effects of Errors on Compressed Data
3.1 Making a compressed image copy

WINDOWSAsystem3 2\command.com

Y :~1F2~LAB2 >copy mclct:l_.Sc: .Faw EFroOPrC.rav

file<s> copied.

¥ :\1F2\LAB2>hedit

3.2 Editing the compressed image file (errorc.raw)

s ERRORC.RAW]

Edt Search Cpions Window Help

a1 1E 79 E6 5E 07 9E 79 D7 89 E7 9E 75
oD 5A 01 OF 3C F3 2B 67 9E 70 D7 4B 50
FO 3C F3 GE BGC A4F 3C F3 AF 83 CF 3G EB
30 E5 72 9E 79 E6 56 15 C7 9E 79 95 10

00 . CF 82 6D 5C 79 E7 99 09 CA 79 E7 99 UF 8C
File name; Folders: 88 prngcenp.. (86 D5 3C F3 CC 78 8A 79 E7 99 1C F3 CF 39
[emorcran  eNIRab2 00 E7 9A D3 CF 3C E9 37 9E 79 E6 DB 8A 79 E7
Cancel 80 e E 79 E7 5B 47 9E 79 D6 £9 E7 9E 75 B2 79

=) 20uvNrHY 6C 9E 79 E7 5B 27 9E 79 D6 C9 E7 9E 75 B2

= 1F2 Netwark, 808067C0 79 E7 9D 6C 1E 79 E7 5B B7 OF 79 D6 C1 E7 9F 75

B2 LR 80000700 BA 79 E7 9D 6E 9E 79 E7 5B A7 9E 79 D4 08 10 F3

£ Images 000007E0 CF 32 o4 B3 01 53 CF 3¢ 9B A9 A8 79 E7 99 78 1E

I Read only 800007F0 79 E7 5D E7 9E 79 D7 63 90 65 3C F3 CA AF 29 E7

=l 00000800 9E 6D 69 OF 3C F3 6E B4 3C F3 CD BB 0O 53 CF 3C

00000810 CB BC F3 CF 30 FO 3C F3 CE BA 94 F3 CF 36 AE F5
80808828 3C F3 CC 9A 57 1E 79 E6 44 B81 4F 3C F3 54 F3 CF
(st s ol s 00000838 36 81 E7 9E 74 89 E7 OF 74 B2 08 87 9E 79 70 8F
|AHFMES["‘] ‘Ely \\EEE'kZ\WWNEsj 80000848 3C F3 A1 080 A7 9E 79 98 88 71 E7 9E 64 B1 E7 9E

00000850 74 91 E7 OF 75 00 C8 79 E7 09 6D 1E 79 E7 5B 47
00000860 9E 79 D6 C9 E7 9E 75 B2 19 E7 9D 6C 9E 79 E7 5B
00000870 27 9E 79 D6 €9 E7 QE 75 BG 79 E7 9D 6C 1E 79 E7
00000880 5B 07 9E 79 D6 C1 E7 9 75 BA 79 E7 9D 6 9E 79
00000800 E7 SB A7 9E 79 D4 14 3¢ F3 CD 9B 95 61 E7 9E 65
000008A0 D8 87 OE 79 B7 89 E7 O 75 E@ 79 E7 9D 77 1E 79
B000B8BE E7 5D 27 9E 79 D7 08 6A 79 E7 93 72 AR 9E 79 E6
000008CO 4E 36 68 07 BC 14 09 OF 3C FO AE A% 3C F3 €D BA
808088D8 4F 3C F3 AE 35 53 CF 3C C9% C8 AR 79 E7 99 41 88
00000BED EO 95 4F 3C F1 ED E8 31 0% 05 01 G6F 3C F1 D8 79
BOB0B8F8 E7 9D 2E A7 9E 79 B4 C3 CF 3C EA 68 BA 79 E7 99
00000900 20 02 OF 79 EG 40 00 A7 OF 79 94 FO 14 F3 CF 32
00000910 9E 79 E7 9D 4C 3C F3 CE A3 3C F3 CF 36 DB 3C F3
00000920 CE BS 4F 3C F3 AD A3 CF 3C EB 64 F3 CF 3 D9 3C
00000930 F3 CE B6 4F 3C F3 AD 93 CF 3C EB 64 F3 CF 3A D9
00000940 3C F3 CE B6 F 3C F3 AD 83 CF 3C EB 74 F3 CF 30
00000950 DD 3C F3 CE B7 CF 3C F3 A8 68 79 E7 9B 51 97 69
8080A968 OF 3C F2 6E G4 3C F3 CD BC OF 3C F3 AF 83 CF 3C
00000970 EB BS F3 CF 30 E9 53 CF 3C DA F1 E7 9E 75 CO EX4
80800988 061 5A A8 2A 1E 79 EG B3E 56 13 90 F3 CF 2R E7 43
00000990 CF 3C DB 98 F3 CF 3A B8 E3 CF 3C DO 88 87 9E 79
B000A9A8 B4 57 4R AB 8F 3C F2 A9 18 E5 95 A7 9E 79 50 8F
00000980 3C F3 A4 94 F3 CF 36 96 79 E7 9D %A 3C F3 CE A6

File length: 4640 Offsetdec: 2152 hewx 068

HUFF-CEXE j

raW EPPOPC . FAW
file{s> copied.

¥ :~\1F2\LAB2 >hedit

¥ :“\1F2\LAB2 >dcte errorc.raw errore.raw

Expanding errorc.raw to errore.raw
Uzing DCT compression
Using guality factor of 15 i i

..Fatal error: Fatal error in InputBit?

¥ :~1F2-\LAB2 >gs errore.raw )
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