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Realization of Wavelet Transform in JPEG2000 on BlackFin Chip

CHEN Han-shen, LI Wei-zhong
(Missile College, Air Force Engineering University, Sanyuan 713800, China)

Abstract: Expatiates on idiographic wavelet — transform algorithm in JPEG2000 and realizes it on the BlackFin chip (ADSP —BF533). At
first, presents the configuration of wavelet transform filter, and then introduces how the processes deals with signal of the original image
wavelet transform. These processes include decomposition of two — dimensional offspring coefficient, vertical and horizontal decomposition
of offspring coefficient, inverted interleaving of two — dimensional coefficient, one — dimensional wavelet transform. Lastly, the algorithm is

applied and realized on the BlackFin chip (ADSP — BF533) by the programme.
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JPEG2000 %5 1 #p/rh Fr R /NI e, HEE AL
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AUHBETRELMNN 2 FHIBESNER/DETRNS
WEEER%. X8, Hy(z),Go(z) J{KE 38 % 2%
Hi(z), G\(=) AR BEBER: V2 MA2 25K 2:14
HX (down sampling) 1 1:2 NG (FEA 0 1H), X F M
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£ AR FEHENRYG = T8, MEE, T m At BN
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1.2 /MEIEZTE FDWT
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%%ﬁﬁ%éﬁﬁ:alwu‘(uyv),alm(u,
V) s Qe U5 V) arerm{ 5, U)o

2D SD BHIX @ (ev-iylu,v) BIBT
AHY#ATEES FFH# 5 VER_SD, 18
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HATHATKE T 8 Fi 2 HOR SD, 18
BPER a(u,v) BEW 4 T HHTRATHEAIE 2D
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1.4 EHEAONTHESMR VER_SD HMAFE A EAFH
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VER.SD X ABAE a(u,v) BT —%TH 4
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2D_DEINTER - LEAVE # — 4 V15 E /A HR
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HITRRELNBZEERTHES,
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ID_ SDERFRSKEN L HHHERT, i MERET, 7
AGERS S, REBR YY) = X(0); io IETEE BN
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BlackFin % ADSP &% EHE MR HARE LR
¥1# DSP, ADSP - BF533 2 K i —Hf, EXAN 16
Tk B N2 MAC(Multiply Accumulate Cycle) fI 33 &
MG s FE— BT aR R R BB IR 1T R ER R BN
B 8 AR 16 AR 32 LA ARIEE DA K 16 |
#5.32 HAR TR R RO IRAE s T ANA SR T RS, RT MR TR Fh ik
EHIE; B4 DAG(Data Address Generator) , i B 8874
UBME L, UHEERFESLETNEH BRA
600MHz f4% PY i 88, 300MHz £5/, RN MAC 4
HWEAERMIEM RISC HMLHIFESE, FRELSE
BRI A RIS SEH, XN DSP B H
EWMAEE THRRE, 7T LUETRENF S L EAS AR
kb3, i HEE 5 E# Y B USB, PCI 1/0, UART, SPORT
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g H7E ADSP - BF533 LB T 3t 16 x 16 EK ¥R
B JPEG2000 /MB AR, LBMBEAIAER EZ - KIT
Lite( ADSP — BF533) , L A B 2R3 VisualDSP + +
Environment 4.0, 37T #BBEFHETHE, S HEFF
HEERBALKESSRE, MEBFH CESERE. Y
BER T U NS BIFFHCE A s 0 , 4 R BRI+
FRICRERFH#T— R B,

FEBGR B B 7E ADSP - BFS33 #17 T /B,
HARFHEEK, X BV TR ZOICHRN, BF
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R VisualDSP ++ Environment 4.0,

_ whift_ bior_3_5_JPEG2000:

R2=RO+|+R1,R7=R0— | —RI(ASR) | |[R0O.H=W(10]] 10
+ =M0;

R2.L=R0.H~R2.L(S)| {R1.H=W([I0]] |10 - = MO;

R2=R2+ | +R3,R7=R2-| —=R3(ASR) | |W[I0]=R2.L| |10
+ =M0;

RO.L=RO.L+R2.L(S)| IR7.L=W[I0—— ];

R3.L=2;

LSETUP( $ 1LOOP_ ST, $ 1LOOP_ END)LC0 = P0;
$1LOOP.ST:

R2=R1+ | +R7,R7=R1- [ ~R7(ASR)| |R0.H=W(10]| |10
- =4

RO.H=R0.H-R2.L(S)| IR3.H=W[I0 -~ ];
R3.H=R3.H+RO.H(S)| IW[10]=R0.L| |10 + =M0;
R2.L=R3.H+R3.L(S)| IW[10]=R0.H| | 10 + = MO0;
R2=R2>>>2(V)||R7.L=W[I0]| |10 - =4;
$ 1LOOP_END:
RO.L=R1.L+R2.L(S)| IR1.L=W[I0++ ];
R2.L=R1.L+R7.L(S)| IRO.H=W[I0]| |10 - =4;
RO.H=R0.H-R1.L(S)| IR3.H=W([I0—- ];
R3.H=R3.H+R0.H(S)| IW[10]=R0.L| |10+ =MO0;
R2.L=R3.H+R3.L(S)| [W[I0++ ]=R0.H;

_ wiift_bior_3_5_JPEG2000.end:
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AEIF R4 SRAAET AON AR, XN AEAR
BETF DSP & A LR/, 7T 1 JPEG2000 H/hEAE#
£ BlackFin % F EHERAFHER L,
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