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Abstract

We present VLSI architecture for a high performance 2-D DCT processor which is used
compressing system of real time image processing or HDTV using fast computational algorithm of the
Optimized Integer Cosine Transform(OICT). The coefficients of the OICT are integer, so the OICT
performs only the integer operations for both forward and inverse transform. Therefore the proposed
architecture could be greatly enhanced in improving the speed, reduced the hardware cost considerably
by replacing the multiplication operations with shift and addition operations compared with DCT which
performs floating—point operations.

Picture Experts Group) ! B1E 2ed 24 539
Aol oie} whgAlse] tREs F453]) s
FAA Ol it sFEv]ee) st MPEG(Moving it wlZellxiE #A4kst TVE tAgskspy) ¢k

FCC(Federal Communication  Commission)7}

I.ME

LR, 20uABE [ FE TER
(Dept. of Cormputer Eng. Chonbuk National University)
g E 2MNTEAE B

(Dept. of Electronics Jeonju Technical College)

ATSC(advanced Television System Committee)
oM mhE e AYsiden, 19989 1191dY-
B A e dEAE AR 3 ANl
_ HDTV w-& Abshan 199949 544e A= 732
e s, el v R E Wt YEN I HDTV 94e ANsrs A9sy
# o] g 19974 kel sG] FRAA|AT o} mak $e] JelllE 19979 119 ATSC tix|

Hlell &3t QTFARE g TVe %39e Aoy WEsimEH HDTV
B HF 199942A28, sASRd: 19943798 ulgo] -Alshe T gle} 4l 18]



MPEGE9] #jakel ofe] & % MPEG2V':
MPEG-1"%1g 2gsl= 4¢] AZ©2 HDTV, tj#]
¥ wlc]e £41 CD-ROM ¥ DVD 7|%, Her|tio]
AFE 2 VEYAT ol Fopol $-45 3lom,
whE A7hel FodAE AdEb] fliA S g5t
1Me® DCT (Discrete Cosine Transform)¥
Aeslar 9lck
g A o) M & A
28Eng Hdgdihs §x8 BEOZ e
sl DCT 38 3r} oln) 8x8 &=
el e e F43) wslsiA] ddoerns Wil
S sefula vbd Ayl 33 Ful AEES 00]
A wi= A9 0ol 7 AEZ whe- zho}l FE3)
& wert ARG o= JPEG , H261',
MPEG E&¢] DCTE 8x89 3hi HE =v|vhg
Aelsheg sk oot
DCTE B AXERS g3l A2 2-D DCT
o A AN NxXN B3¢ 3% N9 FL R
T, 8x8 odAkel A% 4006me] FAL Fasior
geh mei AAZE GAdel Azt HDTV ¢4
< 9sliE A% 2-D DCT ZaAx7t AHe=e]
of gl

3o wtEd diREe] DCT Z2AKEE DCT
g 27} Mpolr] wlitel f3F Hol w4Hfinite-
length arithmetic) & Z 1gF d4ke] A&5r} oz
A He, RE 254 AN Els] wiell |4k
7} AE web, 2Ad%e) 239 DCT =24
o) ks HeMe 245 dzeEe NI g4
o]E Al fgzez wlstr] & algorithm-
specific o}7/dAe] gl ez olzlElA e
HAS Fslslr] 93t M3} ukl Bo] FA R
aAs]elof g,

gye]Ee] #4829l VLSI 788 il HH
Eakwsl A7k Hakee] oigh wwdl o] HQe3h),
oubd e g VLSI 7¥E 98 3l=sge] nl(F 4
2l WAL AA-A(F 4] H R/
719} Ao} dlelel $41& 3t wixdA] 28 A
FEE), DCT ¢xe&2] 445 49 oprh

223} A48 J¥HIHOptimized Integer Cosine
Transform ; OICT) "' & DCT #Ag7t Algo)7) o
Fol] Wshe Aske] Aate 2 AR EAE S5
33, 28 AR 9jsle] DCT Al Alxdast =

[] - O
79 w2

HDTVE 8x8 23} d+¥ qPHEe] VLS 72

KER 5

S8, DCT A7t Aseats 2k DCT
daeiFo At

AAZE 324 AlzEv HDTVel
45 W B AAZEARE fs Al
2-D DCT ZEAA¢ VLSI T2%
OICT®] 34 A4t daelFd o83l Fasiylrt
OICTH] Ase A7) whiel F471% 4 4=
Es} g, Ao s Zhdshd A 5 8l
o] AAHOR sfudels) BRuet HEF PP
+ Sl

0. &3 348 ofs@#HEB (Optimized
integer Cosine Transform)

2

>

A3l Ay AEHIOICD = 34
DCT Z2AM 78S 8 A4d dabs a3%
UEZE DCTe AuiAds] m7|1dAE H&sle A
e At o] ASFhE ofE3le] At Snlsk
W & Al AleE AR & UEE, At Al

g A8 FAlE 4 qlwe HYelM Azt Al
el zhog ZAlSE Al7|aL L Sol|A] Hilbert-
Schmidt norm Zte] #homx 3 odaelE: 3o
Ve’ AP ghs AAste] T W dwelFolrt.
a8l 2é dyelse Pd
dAbE ke 20008 B4
o714 WEAS ke AFYPoRE T
o742 ellA] Hatee} wv]g-S
Es] WAl g o Bo} kst Ay
e dAlexE Ed 4 9l7] dEelth

upepa] o] AoAE HwEd [10] o deht <l
+ OICT®] Wig dxe]Es) wé dae]go] tisied
7yedstA Adrggie).

% Sy o
L A

&

1. 8xg8 W Ad3elE
8x8 =719] 23K §1E AT FAE [Alol=
& o 23R AR Eke] OICTE 47 A1),
(2)9} 2k,
[F3]=H LI AL AN As) T (1

[fg]zﬂls][As]T[Fs][As] (2)

1
k= Te62



19994 3F ETIHREHIGE #3685 TH F 1%

7|4 T+ &9 (transposition)E e,
HI1& OICT 3 [A,]% sacledlo] AAlwE 3
dg ztes AE Al goleh x3 OICT 3¢
[Ag]2 AU(3)} i},

(91 91 91 91 91 91 9i 9I]

125 108 72 25 -25 -72 —108 —125

119 49 —49 119 119 —49 49 119
108 =25 125 72 72425 5 g
Al= 91 -91 —91 91 91 -91 —91 9]

72 125 25 108 108 -25 125 —72

49 -119 119 49 —49 119-119 49 (3

|25 -72 108 125 125 -108 72 -25]

A@ellA OICTe A7t Aaghs THeR
HEZ FHT of Ao mE Handst
2 QI3 2Aks A o

=

R
el A
=)

i

. R WlRedat =)
W) AsgE = M 23hs 289 £ 9
Argal shd, yRodibel olE oxby wbARalx]
frh 28 9k OICTE wWEks sl o o
P whAgity & QICTE DCTE wWiedsle] m&
LAE A3l AR oAlsHA g FAFes
228 Y oo 1o Al o 3kl

&2 o

i

2. A% YRl

OICT e disle] #d Fals AAjsled
d)Ee FEskd 23 13 3k 2319 3gd
AR 9% Als 3 Ee Jehd nle} o] OICTE
AGAAEE o F4 F7F 6471”0 Rell nvlate] FA4

FE 20708 A S glen o] 1 daElE

10

(1)

1(5)

1(8)

#(7)

33 1. 0ICTe) o3t n£AAE edhug&e A%

SZEE(N=8)
Fig. 1. Signal flow graph of the fast compu-
tational algorithm for the forward

order-8 OICT.
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Fig. 2. The block diagram of the OICT
Processor.
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