Effective Histogram Extraction Scheme for Histogram—Based Image Processing
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Abstract — Due to development of internet network environments and data compression techniques, the size and amount
of multimedia data has greatly increased. They are compressed before transmission or storage. Dealing with these
compressed data such as video retrieval or indexing requires decompression procedure in most cases. This causes
additional computations and increases the processing time. In various applications a histogram is one of the most
frequently used tools. Efficiency of extracting such histograms will drop down if decompression is involved. We propose
a novel scheme for extracting histograms from images that are transformed into the compressed domain by 8x8
DCT(Discrete Cosine Transform). In this scheme an averaged version of original image is obtained by a simple linear
combination of DCT coefficients with the sets of coefficients we designed.

Key Words :

.M 2

dolEl B4 1% % FA-dEHA 879
Asiol dEuigel dolyy $27t 538
2 A4 BF, oF B4, delH A F
AgHA GFAAn Ao £ LEnig
Apolz £ FUHAL govf dole ¢
ol g dlolEe) A B ARl YolH &
AAFAG. oA 29 B ¥EF 99
olEle 2% Ug B AMde BE ¥R ¥
2o Folol 142 W tzy FAL AHA
doz A@Hol AgHch T o
%ﬂzlﬂakvw-ﬁ¥ﬂﬂrwhﬂmﬂﬂx}
4e gojzmatty @ 4 ok FEugolg o
g $%WHA“M“ HEHY 2252 32 9
AF(13, (2], (3] A 22 [4] {51, [6] &
<, vide @ AA G 2EaWE 1 w= Dlv
3 Bdg T7F gd9 Gaogr E1 EAN AHE
s2EaRS dojlA At oddz gzg 3
B2 AN 0 Ae Ao}l Basty I Z8A4E
A "ok 71EY AT FolE o3} EAEZ 377

z H
L)
I I 1]

ek
oo

[*]
o
a
rl°-YJ~r-‘.“-'>r~.=z:£

T

==

F

Lo
o2

T
2

..VLJ“
L L2
L) MO A2 U

flo ol d & ox N

o
H
ol
R
o

o2 o
& b 2
= o

LJ

o

e ol v Ky -|

_8, o}m

L 2 my o ;9. > oo g2 AL 2 2w ¢y 2 oo ¥2 i

I8 _t_?l:m{o [

—
3]
2
2
)

, BEER - QAKE ANAAEH HLRE
E-mail : ggulae@yonsei.ac.kr

T AARE A AR AR

D AMKE AZHAERN ERE - L

D AEAE AR FNER BT - T

D ERKE AXEE EHE - LE

1 2006%¢ 5H 24H

1 2006F 6H 12H

el

%
Ghwwwel

O m

SlAEOf Jivt YA X2IE 28 AHGHoM FEHe ok

oY Fg

Histogram, Fast Extraction, Compressed Domain, DCT, Decoding

fgzdgd glo] I2ETHE F2E 7 Je 7IHEo] A
v Ao G J

23] 2dE Gz RE dojdll | AETY0]
Jo2RE dojd 3= % FrAStA T &
de) gt 9949 1/49 e A7 Rk
At #RZelA 43 2AEE X o] Yex
A AFEEZNRE 7 N2EaWS c°1‘4]t 71l A
or®l wh gitH8l, [9). °lE& ZZ DCT A%< DWT
(Discrete Waveform Transform) 74]1—«] 53 4% B9l
Sl2EaRE ojuivd, ol BF A 2R &
od 2 A&kt 2‘3}7351019&‘3}‘_ ‘\‘}74]7]' Ak B =Fo)A

o0 P

My o 2

= U3y AL AAA &3 J2EIWS dolyy) 9
F 949 g BdsE EE A o MEe

£ 54
8x8 DCT Al 4% =3& T3 E82Hoz 32EaY
averaged version GA4HS EHd& U=
o] 7]”3*-3: 23 o 9A9) 1/4% ol 1/2 A
7t ol 1%E sjAEIY Y
F Utk 2= A& J)g[7]0
At ZIgel dis) AAME 49
[l Oig Ay

riu

o

[N T
>
=
__(.;rl_r(
()
w
o
2
X 0

2. 72|& o3 : image Extraction in DCT domain(IED)
DCTE 37 9499 AES Fo5d we Edgsio F3
FA(AF 999 A2 HBAI7] WE DCT A
£ quantization, VLC(Variable Length Coding) <& %3l
4Esl7lo] E&HQ st €0 @4 2 AeH3 Qe
EFE, o]2HY JPEG, MPEG 1, 2 §& X% o] DCT #

+



BRBHFALEE 550% 8%k 20064 8A

A& xgstn 2oHi0], [11]. G. C. Fengd J. Jiange ©]#]
& DCT A+z23H dad E}ZJ o] YP4el average
version 94¢ BaE 71Ye AdeAAT o] sEe 1y
‘1. (b)9] 8x8 DCT A& OI]H €, Co1, Cig, €1 Yl 78S} A
TE ] Ny 2FE FAM 29 1L @9 my, my,, my,
mp 5 oWt ol mEE 4xd N4 B2 P73l 3
Caid=s

Xoo Xo1 Xoz2 Xo3| Xos Xos Xoe Xo7 Coo] Co1| Coe| Ca3| Coa| Cos| Cos| Co7
Xio X13) X14 X7 C1o| C11| Ci2| Ci3| C14| Ci5| C16} C17

my mi2
X20 X23| X24 X2z Caof C21| Cozf C23 Ca4| Cos5| Cos| Co7
X30 X31 X3 Xagj X X35 X36 Xay Canj| C31| C32| Caa| Caa| Cas| Cas| Ca7

Xa0 Xa1 X2 Xa3j Xag Xa5 Xa6 Xa7 Cap| Ca1| Caz| Ca3} Cas| Cas| Cag| Caz

Xs0 Xs3f Xs4 Xs7| Cso} Cs1 Cs2| Cs3| Cs4f Css| Css| Cs7
ma Mz

X0 Xs3| Xe4 Xe7 Ceo| Ce1| Cs2| Cs3| Ceal Cos| Ces| Ce7

X70 X71 X72 X73| X74 X75 X76 X717 C70| C71{ C72| C73| Cr4| Crs| C76| C17

(a) (b}

a7 1. (a) 88 TM 2E (b) 8x8 DCT %
Fig 1. (a) 8x8 pixel block (b) 8x8 DCT coefficients

A1) ~ @@= 4 mE #3537 98 DCT A5 cEol o
A dAHERA BaEh
myy = Lot entont ey w
My = cm)+cmgcm—cn 2)
myy =SB Cn L cu 3
Mgy = Coo cwgcm-}—c” 4)

2= 88 DCT Al EFro }E} x4 B4 EE AT 3
Y JHE Aol o]E Fa 9 949 1/4 A= d4S
48 & de Aotk add %’49] ARANELS e
StAIRE 43§ approximation® AHA E&E 4o)r] @E
o, o] dxnelEe st AAss guE vls] Al
o2 4347 FAIRZE BojAle AHE st 2

3. Mok 71 : Down-sized Image Extraction from

DCT coefficients (DIED)

3.1 #AMo 14 SN Y F5F

¥ "N 88 DCT A9
1/4 AZ=EQ/16 27N dFs=
25t 7gel Wl Agac o

qY zgez A9y

average version ¥4%

7S 4 G e

370

NxN DCT A% % DC A7 83 999 NxN &
TN FSpE AHde] 2 Eoh

%9 3

C?)O E E ‘7"2] (5)

1—0]—

'16' m4:4m4

A71A ¢y , Ty . myE 22 4x4 DCTS} DC A%, G,
DA DA &, 4x4 BF9] FFES Vehdch

8x8 DCT AFZRE myE dojdle 71¥e Auiux.
X, Dg, Gy & 77} 8x8 94 £, 8x8 DCT WEY2[12],
8x8 DCT A& 3hd ohgst Zo] X9 Cyo BAAe o

< 4 rh
DyXD{=Cy & DJCD, =X 6)
2 (6)2 88 DCT® IDCT AL voFril12] T
transpose& WERATH o7|M B 5 o] 239 DCTS
IDCT #Aol7] W&o B3e vEds dato] FHE I
L3t dok @9, e F & Dol 93 B85 njey
22 Agsd o (N 2o] Yehd 5
D4 0j|
F,= 7
4 [0 D4 ( )
A7l D= DCT wiEg x0)1[12] OF unx] B
o] ZF 09& %tk 4 B)F ol X o Fy & A4
Ey & 28 F 23, 2 6 g,
FXFI=E, @)
F,XF[ = F,(D{ CDy)F )
= (EleT)QS(DsFZI)
= Y4C§Y4T: E,
4 (9)9} o] 8x8 DCT A+ c;, 22 Y, =[] a
e 5 AR B & 28 F Ak B 4 QoA A
o] H%o| 4x4 DCT AF BF U A9 F2olth 974
Gyt 4x4 DCT 7158 viebdc
E,= C;l 042 (10)
“Tlaa :

E4:[e?j] oA ol sjel A% 680, 334, 630, 324 =2
7} 4x4 DCT DC Alel2zZ 4] (5)9F o] 4x4 G4 EE9]
BEgE 7HA JA =Ha, 2F oRAES Hi A4

N



A

1/4 &)4 =) 3|38l average version FFES dojd F
NE Aol
g714 MEIA F FHI TEFD 4 9 4 QD

o] =AW 88 DCT A5 Cy= [¢;] o 48 =¥z 7
DC A% ep, & THY 4 Ak

7.7
= E E ]\.]y’nz 1] ’ njk € {O 4} (11)

A7A yhE 4 (12% 23,

i+3

‘yu Efzn n Y

n=;1

= [75],

Dy = |d] (12)

2 (124 fie 4 133 2o

fl=a- cos( (2@ m0d4)‘;1)(z mod4)7r) 13
1 (i mod 4)+1
A71A A:( 5) ol 6(- )& Dirac

delta function ©}t}.

172 A3 =(1/4 27) 949 FE8L 14 B¢ 2A g2
RAol ¢ 2x2 DCT7 #dcts A £
Fy7y 2 (14)8h Ze] gexEA EZ—:— 2 (15)9} o
DCT A+ £% 16718 KA &
(1) x D, 2x2 DCT UHE—_‘?'.é_ 132 O 4z
09 & =3},

GG aGqg

c) Cf 07 cs
E2= C{)C CQ (15)
G G 02 G°

4 159 G #%
g2Qd o714 27k DC A o 4 (16)F 7o) 2x2
g4 BE9 HAdg myol 483k

c§0= ‘;‘2 Exi]‘ (16)

2x2 DCT A& Z3te 85 9E

sla50Y 7|

rm
02
0
2
o
]
E
e
it
B
02
12
2
X
o
ol
o
2
e
ok

Trans. KIEE. Vol. 55D, No. 8, AUG, 2006

16788 DC A+E 3 °]
g9 HIUL2RH 1/2 8

e Rolth By = [el] 1A
DC A5 4 ans gol P,

Ezyk]ynz 1]’n7k60246 an
i=0j=0
o 714 yn“ A (18)3 21,
i+1
v = DSt (18)

2] (18)° A ]"3 2 (12) A7 8x8 DCT WEZ 29 9
[72]= 4 a9s 24,

28 %283 F=

1)( mod 2)x

S((z(; mod 2)+ 19

A 7)Mol A Ba AN AAZ Hol: AMT HY
S4 4 128 1A Fiu F7h 23ss A
$ Fysh Foe 7H7h 50%9 75% TE9 47t 0017) 9
AAZ Aol BeBE= 8x8 oA 509
25% ojtt. meln EyelA Had DC A 47, E,
B2y AL DC AF 167 %o)7] o), er o A
A Y= [y;) & 8x8 Foll AAZE (yor] s [ar] 2 B2
HHE A 4 @) o] Bl AL & 5 Ao z2YPm
oAl AFPF] A ADF (NS § o4 24 mEdx
Aldto] obd 6470 W2E M 1349 HE Q) e P
ARG AW, yivhs = 6% vyl = AR shtel 2
T §; & E9¥ £ Ae yk,y,,, &2 ug AstsA 7t
AR Ae § U7 WEd @3 o Aae] BREsl o}
AA gt 238 2 9 @ bE 27 14% 12 SEE9
Asol el eg& T37) AW &; & 8x8 DCT AF 2%
oA ggste WMEY: Y dEd Aolth &9 47 T
BEo) 8x8 DCT Ass] WAL 1/4 A=) 3 2
257, 1/2 A= A9 A 49749 A2 BeE §
o 5 93, Aol uet WAooz 27t 25709 97 F
Agd AFe DCT AF3 A5we st 243 s
A% 7bssc

U n
T

o
-

(=]
R

2 mlo & BN

s 71 37



B|ABRH WX 55D0% 8ik 20065 88

85 oA J2EIPES vaP S2EIYY vlate
A (209 S2EW FAE YL AHgEA

S= H-H (20)
H-HVH-H

051045| 0 |-0.16] 0 (0.1 O [-0.09] |025]/0.32|0.23}0.11} O }-0.08{-0.10|-0.

045|041 O [-0.t4f O [0.10| O |-0.08] {0.32]0411030(0.14| O [-0.10{-0.12[-0.08|

0 0 0 0 0 0 0 0 02310.30{021)0.10] 0O |-0.70/~0.09(-0.06]

-0.16/-0.14| 0 |0.05| O [-0.031 O |003]| |0.11}0.14{0.10[005] 0 |-0.03|-0.04{~0.03]

0.110.10f 0 }-003] 0 [0.02| O [-0.02) [-0.08[-0.10{-0.07}-0.03] 0 |0.02|0.03{0.02

0 0 0 0 0 0 0 0 ~0.10{-0.12|-0.09(~0.04| 0 |0.03{0.04[0.02

-0.09-0.08; 0 [0.03| 0 [-0.02] 0 j0.02} |-0.06]-0.08]-0.06/~0.03] 0 |0.02{0.02|0.02

(a) {b)

218t DCT Aot uixo
& (@ 14 M= () 12 shats

Fig 2. {,»j used for the inner product with DCT coefficients

a3 2. 600‘% 73517| 20l=

to get ey {a) 1/4 resolution (b} 1/2 resolution

A7l Het He 22 9947 294004
3|2E0¥%W bin ¥EelR, - & WE WA
EaW A% S7 HOl

o] vz ¥ # gl

YR

o

el

B 'h‘l 8
2‘_,‘ i\
o

!

ne Mot of lo o

ot
2

X

3

o

Co Y
S

g
o

23!
tlo
e
of
2
_E
x
o ¥
ok
SN

2 g-l]u}] Ve S g Re
T V2 A9 /4 BSEY 58 A
2 23 2dojA 1/4 AT 24 Hc DIEDS £3)

49 S © wEE ¢ %
Lo h
e

fo r oY o Uy
-o ujn
w e
Q.

—

itk olg A 1/2 DIED >
ddel ARE} gous
A€ PSNRE S3ME &A¥ 4+ 3ok & 2& IEDS
DIEDE %3 4% 9449 PSNRE L}E} . 28 3 (a)
st (e 247 A 71Y(DIEED)2.2 599 1/2 943 1/4
FReziH FE¢ Ze olﬁi:%‘% %1%'%4 2B
3 vmsA Jdepdo 29 3 (o' 71€ ZIJIED) L
2 2% 949 #Y eIt Oy 4% A I
Eadolr

o
2
=

0

)

x 1. Agatn S@ Hate] 3| AETY RAIE
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