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Abstract  This paper proposes an efficient architecture composed of bit plane-parallel coder for
EBCOT entropy encoder used in JPEG2000. After the detailed analysis of EBCOT architecture in
JPEG2000, the coding information of each bit plane can be obtained simultaneously. Therefore,
bit plane-parallel coding method is proposed, and its VLSI architecture is shown in detail. Com-
pared with other architectures, it has advantages of high parallelism, and no waste clock cycles
for single point. The experimental results show that the proposed architecture reduces the pro-

cessing time greatly compared with others, and a FPGA prototype chip is designed and works at

52MHz at most. The quality of images reaches the results released by JPEG2000.
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11 0% 47 4 5% 02 1B 8 BT & B IR R I L AR
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(deadzone) K I #& 2 5 147 4 114 1 LL 4 1 1o 4%, AR
D675 B LR TR PR BT R 22 1) A O 2R LA
SE FT R I LR T H L B9 Al ga s T AR
FI1Y Lena 1 Barbara Y Lt V- 1 458 5 W (E 15 M L
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=
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() PSNR. 7E8E G5 JR 0 20T — i 3k 2 v ) s I
SR SRR IFAT 4 B 1) T T A5 B8 s Rl 8 ~ 12
Z0E) % F AR O 0,1 A 2 BF L PSNR {EAE %
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Sk H] VHDL 5 , B ATE I 52 8 1 WA 7

AT GRS Bk, 32 2 4 i T BRI S B S 5

R 2 FPGA R HitHA

ERTETILS XILINX XCV600e-6BG432
PP iE VHDL

AT H XILINX ISES5. 1
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SERLTIH B 1,028,182

L 45 5 T 2 10

4 SLIGHR

i3 A7 E, FRATTA B T L I AR S PR BT
F18 s B R Ao o 109 8, OF EL AN A3 AT O X g A B R AT
J7 A B3 90 75 b AT 1 e, 45 R L3R 3.

® 3 MWiXEGHITHEIE

HES PATHSIE (Clock Cycles)
nncley R FASS g WETE
Lena 4,164,352 1.312,688 1,743,283 1,116,638
Jet 4,304,128 1.433.483 1,755,450 1,106,172
Pepper 4,550,656 — 1,880,388 1,119,712
Baboon 4,947,712 1,748,956 2,106,820 1,113,828

M 3 0] UL LR T AT 7 2T R A I A
W 3k — AT U S AR B A 2 AR



934 it "

Bl

2 2004 4

— M B, R R ER AT 5 2K T S 0 B b R
Clock, , >k F % 1% 5 #3147 (PASS-parallel) 75 2 i
JIr 5 B B B0 RN B R Clock, , % F %1 (column-based)
J7 A B 75 09 B P R A Clock, . LR F TH I 47
(bitplane-parallel) J5 =X B BF 75 09 W) £ J& 1 4
Clock, M FMmE N N, B AHIE A Clock, =

%Czocks,ﬁﬁm?ﬁxéﬁﬁ%fizﬁ 3 A 2 ot L8
2 it ik #E IF 4T (PASS-paralleD) )7 219 17 B N
3.8 Clock, = Clock,. #8111 — Bt 5L F 2 15 43

) AR 0 N >3, B DA R R AT o X B A
R IEAT . N E RS 45 R W U] T R
T 47 77 2 i 1Y R 0 A 2D, 4 ol R O AT
(PASS-parallel) 75 =X F1 3 F 51 (column-based) 75 X
BT R T T Al 3 2 i A R Bk i (Sample
Skipping,SS) .5l Bk id (Group-of-Column Skipping,
GOCS) fit £ %] Bk o (Multiple Column Skipping,
MCOLS) i 5 45 R AE 230 . (H 2 MIFAT A R UL
o R T AT 7 2 AT B

e A4 45 R HE R 1 T80 AT 45 A 0 L i ) 1K1
BAEAR R R TR 4550 o0 T8 T i ¥k M
T 9/7 NPUER AR BN 64X 64,

%X 4 PSNR(dB)&HR

Ef%  HEER(bpp) SPIHT[11]  JPEG2000 JPEG2000-BP
1.0 10. 11 10. 61 10.05
0.5 37.21 37.43 37.14
Lena 0.25 34.11 34.28 34.10

(512X512) : ‘ :

0.125 31. 10 31.22 31. 05
0.0625 28. 38 28. 30 28. 07
1.0 36. 41 37.37 36. 94
0.5 31.39 32.48 32.28
(5?;2]235?2) 0.25 27.58 28.55 28.39
125 24. 86 25.55 25. 30
0.0625 23.35 23.45 23.33
1.0 — 33.23 33.09
N .5 — 30. 42 30. 40
(102/;‘:‘?524) 0.25 — 28.27 28. 25
0.125 - 26. 44 26. 44
0.0625 - 24.70 24.62

Hrr JPEG2000-BP 48 L FF ¥ 11 Jf 47 595 . SPIHT
1 TPEG2000 45 Rk A SCER[3]. g rha] 1L,
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