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Abstract To lower the complexity of bit plane scanaing arithmetic coding in image compression, arithmetic coding can be
isolated from bit plane scanning for the purpose of parallel computing. The MQ-coding in JPEG2000 is isclated from the bit
plane scanning. Based on the characteristic of coding algorithm afier isolated coding, a modified M(-coder is designed.
Also, this paper studies the implementation in TMS320C6000 DSP of the modified algorithm. The processing speed is
improved through software pipelining, loop unrolling, conditional instruction and complier options. The coding performance

of arithmetic coding is superior and its speed is improved by eight times due to the implementation of isolation coding and

modified MQ-coder.
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S ER,
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Ll JPEG2000 Fy B, 43 7% e 3 /b i F 4 &l o3 %
B4t (code-block) , LIFRH Ry AL HTHB. SEHK
B0 B A R B £T 4 4 W3 R A, JPEG2000 1
BEENREARR ZHWETE, AREFRT
B KRR DM EEREETEA
mE HERRRAXNEEBR. #B, /N
IR EFER,FBRPHDMERBERERT
#TaHE,. BTWEARE, XEXEI M HLETE
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Fig. 1 Bit plane coding flow of pre-and post-isolate coding
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BRI EHT Q WMISH R RN HE EMT RFEXR
Pl B R HREN, RARE Q ZHNMIHTE
WMo MQ REDEE R Ueno HAT 1999 %1 H
JPEG 2000 $rHE it i), MOQRILBVBHBAZLT
X (context, CX )} Fi¥c B 1 B (decision, D) i i £ E
48 ¥4 (compression data ,CD) , i/ 2 FF s,
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Fig.2 Input and output of MQ-coder
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3.1 BEREFEN '

£ JPEG2000 I H R BB b, M ABEH P M
EREFSEARABES S (MPS) MARERS
(LPS) ¥ LPS BRI Q.. EXENMESR
{ renormalization } #fk , BB E R A B RBARE
(0.75,1.5]2 8., AEKF MENEHANIE,
SRERBERALET 1, Hi,(Q, xA)~Q, ,BER
PR ERARBITHEE .

BRI R EAEN DSPARM S B BN E R &K
REEZRES FPCASZEBHTFAARERE
R AEGERTETORLRELATRE, &£
B L, 78 TMS320C6000 R 3 DSP ) f5 4 o, Ferk 45
SREMAME PEEFES SRAAEMIgEET,
ARERTHEST AT, BRBHFEEMHT
HBRTHES PN, BHE,GFEREEETH
RMTUESCEER, HRERERNT L0:H
FER, K C BT

% AR SR MPS: TRUE, il

C=C+(Q,xA),A=A-(0Q x4)

4 A FF S 2 MPS:FALSE, )

C=C,A=AxQ,
3.2 mEHSH
ENFEHHRERINHEBIRT, FEET

TREFSNER, HRAE MPS H 1,LPS R 0,
WAREERFTAGH Q. ME, &L FEMEHNEY
AT, CRTEHR LT XEEH - HHHE O
A, BRERG, AdA LT RE#RARE
AMETF#ERF 0.1 KK, .
p(0]s) =n(0,s)/n(s)
p{1] &)Y =n(1,s)/n(s)

Heb n(0,0)Bn(l,s) G HNEFAEHBHARER
sHOH 1A, T r(s) =n(0,s) +n(1,s), &0
RECHALBE TUEBREEESL— W HHET
HEER IS n B HEABBES TR/
3.3 BHEER

BEERBWOHT,CMAFHARNEE
HEHERE AR TFHRUREREEURT
HiT. ATHEZME, RATHBMNERR S,
£ JPEG2000 w1, + 75 i i % % 0x8000 {{ 3%
0.75, HHBIGE R A /5 F 0x8000 B, it A B &
RELME A RIFERE(0.75,1.5]. XA TE
FIE BB TSRk frtE A BT AR W
B

HATREANCEE—MRE, SRALEE—
fr,ChE#g—fr, BhCFHFEHEHMHESR,
FEF—TENERBRENCHTBE R PBEN,
HHFARBEE CFREENEN, BY CHFER
BENBHFERE-ITFVHRESE. &
JPEG2000 o, ¥1 45 A =0x8000.C =0 B8 B
CT=12, BHFABRERBH—TFHHEE.

ATEAHABHRENRESEEE, £
BABFHMLEEARE L B FHRERE L 16
BAKE A CHERMN ST 2 &, AR EL
BaE3 AR, AP e EREFHEAPHETHIE
it ¥ RL B 0x4000 40% /N8 0.75, 3 WA (AR RE
BAE S ;A =0x4000 .C =0 B 5 ® CT =15,
3.4 EEHauFEmnLR

BUREE—11"81H,H C=C+(Q, xA),iX
RUBECHFEE M. MEXPHER

 HESHHMMESRERT, % B UATS

HiE HAER. ARRXRE, BB E TR
Ko WEFFHRCPBHEW 16 04, AHEARERZ
AL RSB . 5 CTIEEHEHA 0 MHHR,
FEEHTE B FRREH U EREER Y, B
FENEFE CHEMAEE 16 A% B, A 3, x {{
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Fig-3 Register and output of modified MQ-coder

FCHERD Q, MM AT M /NG, D RENE
FHRCHEINFFE BOREN, c RFEHMA.
Xt A fEay B FBR VM TE AL L H .

(1) A B=0xffff, 3 BB ¢ =0, MR FAF
% B PRIRIE SR LSRR, EFFER C P
HI% 15 B30 A RER D HERB,BECT=16
ET W LB 16 i,

(2) MR B =Oxfiff, WL F 2% B FAISHE
FRIAGEEIER, EFHFR CPUERLTMNE 16
ANUMBEASEFFEB BCT=15TF—
ke EERETRE LS [,

(3) IR B0, 3 Hbfrfy o =1, M A % 28
B MEm 1, Bt bifie=0, RMHFFHB, L
R B = Oxfiff, BN 1, T 0, BAEHM 2,

R E AR FE LR, 7E AR BT 4R, AL 2R
IR A A B R Oxfff O S EAEE 1 {2, It
BB 1, AR AUE X B T — M,

4 ik DSP XL}

4.1 Co6000 =5 CPU ¥ 5k

C6000 £7] CPU RFImthsh W, BLik 54T HH
SAUHFET. BF LRKE N 256bits, §—1K
BEBREHER S £HS . RAY—1TBIEE. Bk,
54 RIS RIS R TR &9 A NER 43
8 &2 MRS MEN.

TMS320C6000 §4% Bk 45 #9518 FL 0T LUK AR
KER" (pipeline) M THE K X, 4 SR (AR
ESEBL)LEBEARTHANLE, KKES
THRLBZHELE,

4.2 MQ H#@mHiTHE

MFREHTRS B 32 7 int T 2 84
probalityl ¥] [ 2] 1 16 {i short & ¥ £H typebuf[ ],

probality fr i N HEEKEH 0.1 HEM K,
typebuf fOIKFFIN &S sym FIFF S 3F 7 L R 4
Ba,uEELN

typebuf[ ] = (sym < <7) +n,9me {0,1} ,0<agN -1

Hi 3.2 WAl Hl, RIE probality W LA B &
MRS 0.1 B, ZAETH QS R
BRCAMNEGB 5 UKk, HTEEPRF
OAMNME ARAREENTHS 0 HmE
plr]l0],

BEHTRESTHIT MQESHBRFRT, B
F R typebuf[ | FF S sym FIBEBEIR n, fy n
B8 p[r][0],sym 1 p[n] [0145 AT MQ &S,
BARTHEAR AR SN BREREHEC
FHBEPEAN bytes W i,

C6000 it TR P EENEARRK
BHK GBS RATEFIES  EEFNERENES
HEHRITHER, EIMESRAHBEMITERH
R, BRI typebuf FER 4 MHATER H T4
MR FFEE CAB.CT MR 725 [ pbuf
BEBIT WBEFREEE I ABRETEH
Co000 HH-THiEER A M B, BT EMHE 4 %
SHFEM I aE R T, BTN B 1 Ay = B A] P AT,
Eit, 1.2 WS R EMEMREZHED A M,3.
4 X EHEE B M, B typebuf[ J P TEBE A
BET LA LDW (BAF) — KB FEA 16 fi
BHETEK.

FERAKNBITURABRERR, AREE
YRERGRHY, - ERANRBEREFRE
AR(BEAN[2200 %), BFANFEAHRESE. W
MQ R FEH ARG ER IR,
WAIWHAR, BEALYMANABERME, MR
WX 4 ST, P M4 1, X
RHEmETHRAL, EXFRAKTEET, LT
W RPEMEFBREQTEE, ITE R C6000 354
BEITLESHRTH, ERELEERH, UFES
MHEAHBRERTER, FESARFHSERENEL
B, T AR S R AT R

[BO] ADD .L1 A1, A2, A3

"[' B0] ADD .12 B1, B2, B3

S REWEERRR, 16 58 L a0 Bk
BESSWHRFHRE, HFTRAEAKESR,

ERTERREEHTLABTFULG, RERL
B, IR B RS, o3 BAERATB
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ANBXBESAL, ERRREKS EH pn &
B, -pm RBFEMRA, A B X4 HEHFH—
MHEXGHE GEBAEIBFNAEERE,
sRFEEFTARHCAREDAR, 2FEN
BRARER WHER. REREERENH, &7
WHET o -op2 ,-mt Fi-mh (n) 2% 10 XF ¥ 8 4 1L 4 XF
BN EREARERHERTRHEERELRA.

5 XRERSER

C6000 4388 Bt — L RN BRI R 108, Hh y — P
TR AT B B X TR TR 08145 H K BT (R B
BEEERIMER. RIFSNRGELEN, M
HIIEF LR ER N 20, R 4 A B HAED
5 20 A F B R B (clock) , I PR | MRS
HEZ 5 4 clock,

Bl 512 x512 x 8bits # Lena .Barbara # Goldhill
AR, THEME T XS0 %R AN NN
EXBRAELHT + ERGE, TR FHEE
MLETHERNESAT R EHTNR, 8 1ES, %
F C6000 HT# ff Timer, % 1 & T &##T)S MQ 4i
BIREEN A (clock), 4:1,8:1 M16:1 J&
&, B R (PSNR) M EMATE, R2 BB T
BOE AT K R R RS

x1 REFEHLY
Tab.1 Comparison of coding speed

A fi7 ;elock
. $.3:1 dER o3 H
Lena 18217631 2221662 8.20
Barhare 19753 681 2429727 8.13
Goldhill 17 976 220 2211007 8.13
;2 PSNRES
Tab.2 Comparison of PSNR
B{¥.dB
0. 5bpe 1bps 2bpe
e 36.30 39.27 43.12
Lena
E4:3=1 36.42 39,52 43,71
&30 32.46 37.13 42.49
Barbara
673 32,51 37.36 43.13
¢4 Y 32.80 35.87 40,55
Goldhilk

E. 8437 31.81 36.02 41.03

U PEAEREHHHBIER MQ RSN
HE BTHEFFERENRS SRR ERHERER
FEA. B TROSEERHFTLEM MQ HH %
HHEROEFTHEAEME,F MO SEARERT
WRXEENRD. FIet, S84 F & MO %15
HUATU UL EENFENTYEEREH
L, EHREMERNE,

AXBRENATFEIEBRSBEEHLP.
RDEEBRE MM CCD 6L, M5 a5 % H ),
T MHz, BB IE R nxk FV, EWEFE R 1Gbps,
BER4:1H8:1ESH,
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