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IIpuMeHeHre OPTOrOHANBHBIX Npeodpa3oBanuil 1A cxatus. JPEG
3aBHCHMOCTDH MKy HCKAKeHHeM U OuTpeiiToM
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3oHaJIbHOE COMILJIMPOBAHUE

1. U.r]- — UH;'

2. Rk =) Rb = MR

3 0y, = max {0}

4, R[ ++ Ur, =52

5. Rp— if (Rp = 0) stop; else goto 3
8 7 5 3 1 1 0 0
7 5 3 2 1 0 0 0
4 3 2 | 1 0 0 0
3 3 2 1 1 0 0 0
2 1 1 | 0 0 0 0
1 I 0 0 0 0 0 0
1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
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TecToBbIe H300paKeHUsI




JPEG

OcHoBHbIe nesn MeToaa cxkatust JPEG

1. Beicokuii k03¢ UIMEHT CKaTHS

2. Bosbiioe unco mapaMeTpoB

3. Xopotiue pe3yiabTaThl AJis JTIObIX TUIIOB HETIPEPHIBHO-TOHOBBIX M300paKeHUN
4. J1ocTaTouHO W3OMIPEHHBIH METOJ] CKATHS, HO HE CITUIIKOM CIIO>KHBI

5. Heckonbko MOJ onepanuii:

(a) IlocnenoBarenbHast Mo

(b) Mporpeccupyromas mosa

(c) Uepapxuueckas moia

(d) Mopna 6e3 moteps uH(poOpMaIK

OcHoBHbBIE aru c:xarusa meroga JPEG

1.RGB |

YUV

2, Muckpe- 3 4, 5.
—pq{ THIAUMR JKIT KsanuTo- "3ursar’-
Yuv BaHHe CKaHHpPOB
aHune i 1

IIpeodpasoBanue popmara RGB B YUV

Y =0.299R +0.587G +0.114B Y =0.299R + 0.587G + 0.114B
U = (B - Y)).5643 Ch=(B-Y)0.5643 + 128
V=(R-Y)0.7132 Cr=(R—-Y)0.7132 + 128.
G=Y -=0.714V - 0.334U G=Y —-0.714(Cr — 128) — 0.334(Cb — 128)
R =Y + 1402V R=Y <+ 1.402(Cr —128)
B=Y+4+1.772U B=Y+ 1.772(Cbh — 128).
Y 0.2990 0.5870 0.1140 R 0
Cr| = |05000 -0,4187 -0.0813] * |G|+]128
Cb -0.1687 -0.3313 0.5000 B| |i128
R 1 0 1.402 ) ¢ 0
G| = |1 -0.34414 -0.71414| * Cb|—-|128
B 1 1.772 0 Cr| |128




JAuckperusanus

VYxpynHenue nukcenoB. Pazouenue Ha 6510ku. 3anonHeHune nociaeHux 610koB. COIBUT yPOBHSL.
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1/3 + (2/3) x (1/4) = 1/2 1/3 + (2/3) x (1/2) = 2/3
8 pixels
| 231|224 f22a 217|217 |20 |18 196
—+111 210217 203|159 |203 f224 217 224
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KBanToBanue
Zir = [Yer/axi]
16 11 10 16 24 40 51 61 17 18 24 a7 99 99 99 99
1212 ] 14 | 19 | 26 | 58 | 60 | 55 18 | 21 | 26 | 66 | 99 [ 99 | 99 | 99
14 [ 13 | 16 | 24 | 40 | 57 | 689 | 58 24 [ 26 | 56 | 99 | 99 | 99 | 99 | 99
14 |17 1 22 | 29| 51| 87| a0 | 62 47 | 66 | 99 | 99 | 99 | 99 | 99 | 99
18 | 22 | 37 | 56 | 68 | 109 | 103 | 77 99 [ 99 | 99 | 99 | 99 | 99 | 99 | 99
24 | 35 | 55 | 64 | 81 [ 104 | 113 | 92 99 [ 99 | 99 | 99 | 99 | 99 | 99 | 99
49 | 64 | 78 | 87 [ 103 | 121 | 120 | 101 99 | 99 | 99 | 99 | 99 | 99 | 99 | 99
72 | 92 | 95 | 98 | 112 | 100 | 103 | 99 99 | 99 | 99 | 99 | 99 | 99 | 99 | 99
QU=1+(1+_])XR
[Ipumep
124 125 122 120 122 119 117 118
121 121 120 119 119 120 120 118
126 124 123 122 121 121 120 120
124 124 125 125 126 125 124 14
127 127 128 129 130 128 127 125
143 142 143 142 140 139 139 139
150 148 152 152 152 152 150 151
156 150 158 155 158 158 157 156
39.88 £.56 —2.24 1.22 —0.37 —1.08 0.79 1.13
—102.43 4.56 2.26 1.12 035 —0.63 —1.05 —0.48
3177 1.31 1.77 025 —1.50 —2.21 —0.10 0.23
—5.67 2.24 —1.32 —0.81 1.41 0.22 —0.13 0.17
—337 —0.74 —1.75 0.77 —0.62 —2.A5 —1.30 0.76
5.08 —0.13 —0.45 —0.77 1.99 —0.26 146 0.00
3.97 5.52 2.30 —0.55 —0.051 —0.84 —0.52 —0.13
—3.43 0.51 —1.07 0.87 0.96 0.09 0.33 0.01
6 11 10 16 24 40 51 61
12 12 14 19 2 58 60 53
4 13 16 24 40 57 69 56
4 17 2 29 5] 87 80 62
18 22 37 56 68 109 103 77
24 35 55 64 Bl 4 113 92
49 & 78 87 13 121 120 101
72 92 95 98 112 100 103 99
2 1 0 0 0 0 0 0
-9 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
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KoaupoBanue ko3ppuuuentos DC
0: 0 0
1: -1 1 10
2: -3 -2 2 3 110
3: -7 -6 -9 -4 4 5 6 7 1110
4: -15 -14 ces -9 -8 8 9 10 15 11110
5: -31 -30 -29 R -17 -16 16 17 31 111110
6: -63 -62 -61 -33 -32 32 33 63 1111110
T -127 -126 -125 -65 -64 64 65 127 11111110
14.: -16383 -16382 -16381 -8193 -8192 8192 8193 16383 111111111111110
15: -32767 -32766 -32765 -16385 -16384 16384 16385 32767 1111111111111110
16: 32768 1111111111111111
KoaupoBanue kodppuuuentos AC
Z/C Codeword Z/C Codeword ZiC Codeword
WO (EOB) 1010 FO(ZRL) 11111111001
1 0 111 1100 F/l IRRERRERRRR NI
a2 (1 12 11011 Fi2 IRRERRRRERR NIIBIN
/3 100 1/3 1111001 F/3 IRENRERRRRRILRY
o4 1011 1/4 111110110 F/4 TITLITTIT TR 1000
/5 11010 /5 1111110110 F/5 TITLITIITTnL 1001
[Ipumep
1 -93000---0
32 11 1] 0 0 0 0 0 123 122 122 121 120 120 119 119
—108 Q0 1] 0 0 0 0 Q0 121 121 121 120 119 118 118 118
42 Q0 1] 0 0 0 0 0 121 121 120 119 119 118 117 117
0 0 1] 0 0 0 0 0 124 124 123 122 122 121 120 120
0 0 1] 0 0 0 0 0 130 130 129 129 128 128 128 127
0 0 0 0 0 0 0 0 141 141 140 140 139 138 138 137
0 0 0 0 0 0 0 0 152 152 151 151 1500 149 149 148
0 0 1] 0 0 0 0 0 159 159 158 157 157 156 155 155
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Block Block Block
Mapxkepsbl
FFD8 SOI Hawano o6pasa
FFD9 EOI Koneu o6pasa
FFDA SOS Hayano ckana
FFDB DQT | 3agauue Tabaunu KBaHTOBAHUA
FFDC DNL 3aganue 4ucaa CTPOK
FFDD DRI 3ajaHue MHTEpBaJIa pecTapTa
FFDE DHP 3asanue mepapxm4ecKou nporpeccuu
FFDF EXP PacumpenHnas KoMnoHeHTa CCBLIKM
FFEQO-FFEF | APP, | 3ape3epBupoBaHO A1A CErMEHTOB MPUIOXEHUMN
FFF0-FFFD | JPG, | 3apeaepsuposano aias pacumpenus JPEG
FFFE COM | Kommenrapun
Mapxkep APPO (JFIF)
Field Size Content
Length 2 bytes Length of the header
Identifier 5 bytes 0x4A 0x46 0x49 0x46 0x00 (JFIFO)
Version 2 bytes MSB for major revision, LSB for minor revisions
Units 1 byte 0: no units, 1: dots per inch, 2: dots per cm
Xdensity 2 bytes Horizontal pixel density
Ydensity 2 bytes Vertical pixel density
Xthumbnail 1 byte Thumbnail horizontal pixel count
Ythumbnail 1 byte Thumbnail vertical pixel count
(RGB), 3n bytes  24-bit RGB values for thumbnail

n = Xthumbnail x Ythumbnail

HD Photo; JPEG XR
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