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Abstract 2 Dimensional Discrete Wavelet Transform(2D-DWT) that is used for Image compression on JPEG2000,
makes theoretically less noises than Discrete Cosine Transform(DCT) that is used on traditional JPEG. However,
the compression ratio of DWT is lower than DCT and the procces of computation requires high frequently memory
accesses, so that DW'T is not suitable for embedded system. Hardware implementations of specific applications that
have data transfer from host processor require certain implementation experience and prototyping to select a data
transfer manner and a offload process. At the case of Prototype, FPGA is used to save cost and developing time.
Although developing a prototype of large and complicated system takes long time iteself. High-Level Synthesis
Language being gathered attention as a solution for this problem. It automatically generates RTL through Stan-
dard ANSI-C so as to shorten developing time. In this paper, we implemented practical Line-Based Architecture
2D-DWT that consists of Daubechies’ wavelet using ImpulseC. As a result, we achived approximatly 5.29 times
faster result than software execution.
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co_int32 dwt_scaling( co_int32 pix_in0, co_int32 pix_ini,
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{
// mean value of (p[0] * pix_inO)

co_int32 scl_mean_O, scl_mean_1, scl_mean_2, scl_mean_3;
// mean value of (scl_mean_O * scl_mean_1)

co_int32 scl_mean_O_1, scl_mean_2_3;

co_int32 scl_result;

scl_mean_0 = FXMUL32(pix_inO, FX_p_0, FRACBITS);
scl_mean_1 = FXMUL32(pix_inl, FX_p_1, FRACBITS);
scl_mean_0_1 = FXADD32(scl_mean_0, scl_mean_1, FRACBITS);
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return(scl_result);

}
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Occupiles Slices
Slice Register
Slice LUTs

Block RAM(18k) 21/96(%
Slice LUTs:as Dual Port RAM 1,200
Slice LUTs:as Single Port RAM 10,752
EEENZE R 61.3[MHz]

#3 FHELEN—FTz7D70vAT DG (LBLL — )

VAR ML —F x Fox 2% | &MFL — T
First ID-DWT 0.5[clk/pix] x 1 | 0.50[clk/pix
Prep 2nd 1D-DWT 2.0[clk/pix] x 2 | 1.00[clk/pix
Second 1D-DWT 0.5[clk/pix] x 2| 0.25[clk/pix
EXES 2.0[clk/pix] x 1 | 1.00[clk/pix]

Prepare Second 1D-DWT & Second 1D-DWT (22T,
7 A% ZOFEEL LB 2 M 2z oy Tw
%, XoT, &t L CoNEL— NI 2fFER D,

£306, 2EDF bV %y 1% Prepare Second 1D-DWT
7aX A THY., 1pixel DEHIC 1k BETH 2 2 £ bh
%, i A 72 R (H:400%W:400=160000pix) IZ lclk
i (BRI % 61.3]MHz] O@i%) 2% L. 2D-DWT 22
2 5 BRI O BA D 23 4 12EE

# 4 TR x — 7Ly PR PR AL D

7at A AL — b | & pix ORLFRRFH
First 1ID-DWT 0.50[clk/pix 1.35[ms
Prep 2nd 1D-DWT | 1.00[clk/pix 2.60[ms
Second 1D-DWT 0.25[clk /pix 0.68[ms
EXES 1.00[clk/pix] 2.60[ms]

5.2 Y7V 7RITEOHER

TZTIF,.2DDWT ICBLTY 7 b =7 FEITLD
T9. V7 b =7l oFEAf B EL 13, Intel Core 2 Duo
E6600 2.40GHz TH %, % 5 IC KR 2R 9, FFMlC %
H:400*W:400=160000pix DHi{H % FH\ 7z,

£ 5 V7 b x7HETEONBIRH O

JLEE W AVESSES ISR R
BE I 2.4[GHy] 61.3[MHz] | x0.026
—[BH® 1D-DWT | 3.60[ms 1.35[ms x2.67
[ R 1.61[ms 2.60[ms x0.62
“WH® 1D-DWT | 3.60[ms 0.68[ms x5.34
EXES 8.81[ms] 2.60[ms] x5.29

A2k & LT, 5.29 FF0OEENLZERT S 2 LN TEX,
ID-DWT B IZOWTld, AJMED R 7y —) v 7% %
v x—7Ly FERGREE OFEEZWIILL T3 2 & EE

fLoFEREZEZ NS,

Bi# DUl (Prepare Second 1D-DWT 7B R) 2D\ T,
SRFEHELLREIEY 7 b7 2 7ETLD DEL ZoT0S,
HUE, —EIRFET AR OBEMA L L, R4 T T4
EL 7253, 4.24 1R L% 1-1 & 1-2 OABA3E U ERAIC 7
JEAL, av7 V7 EERILTwEr6KEEEZLNS,

6. XEHESERDRE

AZETid, BHAKSEETSH % Impulse C 2 H W T,
Daubechies 7 = —7 L v F # LK & L, Line-Based 7 —
¥77F v DO RICHER T = — 7L v P EE FPGA Ric%
P, ZOME, V7 b7 2 7EFICKH L, 5.29 fSFED R
LR ER L 7,

SHOBEIL, WEHOFEEDOM, X D AFED R\ Lifting
Base 7—% 7 7 F v Block Base 7—% 7 7 F vy DFEH, L Z
NEREEZLFH LT LY ZLOHERET> TV EL L, £
72, Impulse C DRIRNZZFBIC OV THLERZZHED T E
A%

WIREOBEZ TR, Aih 7 FAL R EifimE iz v
TeANY =y 7 vk A ST O Ek & HR&HA v
&=V v 7 OBERRICEHT 5,
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