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ABSTRACT

In this paper, we design an efficient VLSI architecture of entropy coding algorithm in JPEG2000. Entropy
coder is a context-based binary arithmetic encoder, and composed of a Context Extractor(CE) and an Arithmetic
Coder(AC). We speed-up CE by skipping no-operation bits in coding passes, and AC is to be performed based
on MQ coder. Because of using Qe value associated with each allowed context and probability estimation, MQ
coder is a multiplication free coder that reduces computation loads and makes simple the structure of arithmetic
coder. We have developed and synthesized the VHDL models of CE and AC pairs using Xilinx FPGA
technology. The proposed architecture operates up to 30MHz.

Keywords : JPEG2000, EBCOT, Context formation, Entropy coder, Arithmetic coder
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9 AedAE AAsr] fEdE €A S
F9 AEEo] ZE 48 AR ¥|EF]
Basol, Z2ks] Gelgn wEe] g AL

3 Zc}

* Significance bit(0 : A& FEB-Eo] Az}
g q 0L 27350, JAe HEH o
Ago2 ‘1'e] WA= = bit-planesiA] ‘I'Z
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Ad~ee)l A7kl alelAzhe sPalsid] ARRE
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aH= FAoll4 MPS2| gErc) LPSe| HEe] #
A GHEAge] WS =" MPSe} LPSe] &
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225 MAAIEd ARSEIRL E 5& ZE2E
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CODE LPSt ¥xee] ot 9~ 3te 7
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NLPSE Alggitl. CODEMPSE 1EH¥ AlEe]
MPS3l 7 9o]n] NMPSZECZ Qe ~2 7Algk]

[eo0erPs @ s
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{ N =%

f @\‘\ -

[t

HCx)=
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a8 7. ZEdE 4=
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168]E =7)2] Qe, SH|E =7]¢] NMPS, NLPS,
a2]3 1M E =17)8] switch#be &¥5la. Qedl2
T2 AZA W 7eghe dikshed] AR-EefAlc)

X Iookup leble
= txs_eg_0 J,.
Lol ¥
context 5 H = cles_reg_1 : M |-+ Qe value
I —s switch
o S ctreg.2

2 Qe lookup table
.

ctes_reg_17

cbs_reg 18 B3

3
2
ES
==
==t
i
1YY _¥YY

mps

a8 8. #Ed&r] 8=

2. TIRYA BfX|AE
(Interval Renew Register)

-2 el g7l BaaAle o)Al Alss
w39 lEdzeE F shjelch Aukd
Al Fl e FAELE 8 FAG o
Al A4 Yghct AR o]yl A4 B
e A3 stesel WAe F7tE MM
ool o]g aly] glal £ =FelAE B4
7]1¢} barrel shifterst-& o] §-3te] FHEET A4k
3 QA steg A stk

ENCODE

Initialization. . ———§———
| A 0x8000

{ A= A-Qe(0N) l l N Oe(lm

A < Qe(l(CX)) A AND 0x8000

A = Qe(l(CX))

XNl Hr 2 2

CODELPS CODEMPS

A = Qe(liCX))

Renormalization

A AND 0x8000

a8 9. FAAA 8| SAHE
29 9 FARA BB SAERA, A
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$+ Z=EEe] Aatd duic} FHPA HAx
E{(A register)y= 0x8000H(decimal 0.75)°. & 37|
sbsln), A9 gk 4 075<A<LSE fA sk
e} mbeba), A9) ah9] 7k Al4lgke] 0x8000H
o|}7} =4l wW]ir7]¢} barrel shifters A}8-3}e]
#2 8 E shift A48 E& F2bgke] 0.759]
4be] == A A 5f3H(Renormalization) & <=3 §F
th 1Y Al8e] LPSYl A-$ FAHHAIL 4](2),
Az EHEH, 4y 4#e] MPS] A
T4 A(5), A6) 24 Ao =}

o ql3 AlZe] LPS] 7S
A = A= Qegy (' when AL Qe) (2)
A =000 (" when A= Qe) (3
A .= Lshift( A ) (' when A<0x8000) (4)

o 819 4luo] MPSel 4

new Qea.'d (  when A( QE) (5)
A new oia'— Qeo!d (" when A= Qe) (6)
A o= Lshift( A ;) (" when A<0x8000) (7)

new

o714 Awvie A2E TS JeEa
Agee o]F 8] F7hgl, Qe ©]AS HEFE
gt} Lshift(Aoa)= °]1A F7HES 1M E %2
shiftél = 718 29|t 2y 102 #3744l
HA 2B EFE2A, 47l Qegtd 29
peE dgF siddae T¥sie M=
CLA(Carry Lookahead Adder)®# 3 3}g]ch.

28 10, TR A2 2%

3. I= 2X|AE{(Code Register)
AR F=HNE AEIT dYHHY

G5 wIsts BFoma, FEY A4
A 343 A4k Fel o] Fof
A v Al shift A4HE o] Bfe] E
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&% G4 9 F2E 3 g

a7 11e 3= A4 SAERAN H2¢
ZEFES] ARPdril F=  HAXEH(EC
register) S 022 Z7]338}v, 18 4lE-e] LPS
% MPS]l 7 $-ofl whebx] zhzh A@)F-E A(13)
of Aol dikg FE o)

ENCODE

Initialization | et

CODEMPS

C=C +Qe(l(CX)

Aib F8F Al HAAE] el A9 ghe]
0x8000H®] 5} 7} = A 4F3F A4S Es5le C
§ HE MEH shiftd] 7], 458 Z=2E
Hel mlelEst AE 9 ARE HAH BYTE
OUT 148 E3& Ca4-¥ A%}

BYTEOUT <¢l4k& 328]E #H=x)~Elel C9
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