Aproximacia DCT v JPEG

JPEG:
digitalny obraz
*bloky 8x8

==

skompresia + kddovanie
*prenos
*dekodovanie + dekompresia
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Bazové funkcie DCT 8x8
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generator jedneho riadku DCT: -

a(i) =Reos(@)a(i —1) —a(i -2)

a(0)=A
a(l) = Acos(Q)

potom: a(i) ={A, Acos(Q), Acos(2Q), Acos(3Q),...}
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nahradenie nasobenia: cos(Q) =2 S
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N\ =0  vzoriek na jednu periédu
arccos(gj
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Priklad 2:
s=2 = cos(Q)=025 Q [11.318116

—

a(l) = %a(i -1) —a (1 —2)

2n
N=fFf/f = (14766792  vzoriek na jednu peridodu

VZ lj
arccos( 4
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Vypocet dvojrozmernej] DCT:
« X obrazovy blok, Y blok koeficientov

~~

« X rekonstruovany blok, Y blok koeficientov po kvantizacii
« K kvantiza¢na konStanta, T jadro DCT

~ 1 ~
Y=TXT' X=17TYT
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1/2 _ _ 1=0,0<j<sn-1
td, J) :{(l/n) sn(2I 1)

(2/n)"*co ” I<isn-1,0<j<n-1
e a = 0980785
a b c d -d -c -b -a b=0.831469
e f -f -e -e -f f e c =0.555570
b -d -a -¢c ¢ a d -b d =0.195090
g ¢ -9 9 9 -9 -9 ¢ e =0923879
ce e e E f =0.382683
A g =0.707107

h=0.707107
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pet: y(k,1) = — ZZt(k |)-
mct: X(1,))=— ZZt(k |-

k=0 1=0
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Dvojkrokova aproximacia:
f =0.382683
a(0) =1
a(l) =025 1 vzorkou:
a(2) =-0875 f Da(l)= 025
a(3) = ~0.6875 2 vzorkami:

a(4)=053125 f O~ a2 a(4)= 034375

a(5) = 0953125

a(6) = —0.054688
a(7) = —0.980469

3 vzorkami:
f O a(l- a3)+ a(6)= 0382812
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a(0) =1 === (a,b,c,d,e, f,g,h)
a(0) =X === (xa,xb, xc, xd, xe, xf , xg, xh)

xaa xab xac xad xae xaf xag xah
xba xbb xbc xbd xbe xbf xbg xbh
xca xcb xcc xcd xce xcf xcg xch
xda xdb xdc xdd xde xdf xdg xdh
xea xeb xec xed xee xef xeg xeh
xfa xfb xfc xfd xfe xff xfg xfh
Xxga xgb xgc xgd xge xgf xgg Xxgh
xha xhb xhc xhd xhe xhf xhg xhh
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Nevyhody dvojkrokovej aproximacie:

« akumulacia chyb dvojnasobnou
aproximaciou
* samostatny vypocet zrkadlovych parov

Xpg a Xgp

- L

Jednokrokova aproximacia
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Priklady

BABOON Sposob hodnotenia:

CMAN 255 255

1
LENA RMSE =—— > > (%, —% )

256\ ’
ZEBRA
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Aproximacia B e
1 koeficientom ™
generatora 2 15 \ -
1y —
13.5 1 1 8 1 1
0 50 100 0 50 100

Number of samples Number of samples

15 +
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14 +

X135 +

o 13+
12.5 +
N 12 +
1 | 11.5 1 1

ZEBRA

RMSE

Number of samples Number of samples
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BABOON

Aproximacia 7
2 koeficientami1 7
generatora %14-5 1
14.25 +

14 i

Number of samples

RMSE

15
145 |
14 +

13.5
13 +
12,5
12 +

11.5

Number of samples
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Aproximacia
3 koeficientami
generatora
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14,75 + |
w \
) |
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044,25 + A
13,75 1 | 1 |
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Preco nie su priebehy klesajuce?
RMSE vs. studet chyb ===

Aproximacia
1 koeficientom
generatora

eliminacia chyb

10 vzoriek chyba (t -1) | 15 vzoriek chyba (1~ 1)

a |0.980469 0.000316 0.980469 0.000316

b 10.875 -0.043531 0.816895 0.014574

c |0.53125 0.02432 0.53125 0.02432

d 10.25 -0.05491 0.142761 0.052329

e |0.953125 -0.29246 0.922638 0.001241

g |0.435547 -0.052864 0.354248 0.028435

f 10.6875 0.019606 0.6875 0.019606

h 10.6875 0.019606 0.6875 0.019606
Suma -0.116703 Suma 0.160428




Priklad ZEBRA, typ 1, jednokrokova
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ECT 40 vzoriek ECT 3 vzorky ECT 5 vzoriek



Priklad LENA, typ 2, dvojkrokova

DCT

ECT 2 vzorky ECT 20 vzoriek
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| RMSE]

ZEBRA, typ 1 LENA, typ 2
DCT 11.8072 DCT 7.4283
N=2 38.7521 N=2 14.7976
N=3 37.2224 N=5 10.2274
N=5 13.9402 N=8 7.9551
N=10 12.6671 N=10 7.4027
N=20 12.6001 N=12 7.4025
N=30 12.0134 N=15 7.3825
N=40 11.6145 N=20 7.3780
N=50 11.8322

N=70 11.9923
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ICT- Integer Cosine Transform

 nahradza aritmetiku realnych Cisel celociselnou aritmetikou
e znizuje vypocCtovu naroCnost’
 MICT (Modified Integer Cosine Transform) znizuje

pocet koeficientov DCT jadra
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Solution| a b C d e f g h K

no:
01 2 0 1 1 1 1 8
02 28 15 15 15 15 1800

03 164 |42 40
04 24 20 12

87 87 87 87 60552
17 17 17 17 2312

05 56 16 12 30 30 30 30 7200

06 72 30 24 41 41 41 41 13448
07 84 24 18 12 45 45 45 45 16200
14 140 | 40 30 20 75 75 75 75 45000
15 180 | 130 | 104 |20 123|123 | 123 | 123 | 121032
16 88 40 24 22 51 51 51 51 20808
29 176 | 80 48 44 102 | 102 |102 | 102 |83232
30 192 | 160 |96 48 136 | 136 | 136 | 136 | 147968
31 216 | 180 | 108 |54 153 | 153 [ 153 | 153 | 187272
32 240 | 200 |120 |60 170 | 170 |170 | 170 |231200

| 0| N | B~ O




