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Abstract

In this paper, we proposed the hardware architecture of wavelet transform digital filter for an image
processing. Filter bank pyramid algorithm is used for wavelet transform and each filter is implemented by
the FIR filter. For DWT computation, because the memory controller is implemented by hardware, we can
efficiently process the multisolution decomposition of the image data only input the parameter.

As a result of the image processing in this paper, 33dB PSNR has been obtained on 512%X512 B/W image
due to 11-bit mantissa processing in FPGA implementation. And because of using QMF( Quadrature
Mirror Filter) properties, it reduces half number of the multiplier needed DWT(Discrete Wavelet
Transform) computation so the hardware size is reduced largely. The proposed scheme can increase the
efficiency of an image processing as well as hardware size reduced. The hardware design proposed of
DWT filter bank is synthesized by VHDL coding and then the test board is manufactured, the operating

program and the application program are implemented using MFC++ and C++ language each other.
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B 1. Daubechies flo]B.8 He] A%
Table 1. Filter coefficient of Daubechies
wavelet.
Daubechies N = 6
N H G
0] 0.33267055295008 -0.03522629188571
1] 0.80689150931109 -0.08544127388203
2| 045987750211849 0.13501102001025
3| -0.13501102001025 0.45987750211849
4] -0.083441273838203 -0.80689150031109
51 003522620183571 0.33267055295008
Daubechies N = 4
0] 0.48296291314453 0.12940952255126
1|  0.83651630373781 0.22414386304201
21 0.22414386804201 -0.83651630373781
31 -0.12940952255126 0.48296291314453
Daubechies N = 2
0| 0.70710678118655 0.70710678118655
1| 0.70710678118655 -0.707106781186565
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Go(0) =g(0)a(0)+ g(1)a(—1)+ g(2)a( —2) + g(3)a( —3)
Gy(2) = £(0)a(2) + g(1)a(1) + g(2)a(0) + g(3)a( — 1)
Go(4) =g(0)a(4) + g(1)a(3) + 2(2)a(2) + g(3)a(1)
Go(6) =g(0)a(6)+ g(1)a(5) + g(2)a(4) + £(3)a(3)
Gy(8) =g(0)a(8) + g(1)a(7) + g(2)a(6) + g(3)a(5)
Go(10) = g(0)a(10) + g(1)a(9) +g(2)a(8) + g(3)al7)
Gy(12) = g(0)a(12) + g(1)a(11) + g(2)a(10) + g(3)a(9)
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Hy(0) = k(0)a(0) + m(1)a( — 1) + i(2)a( —2) + h(3)a(—3)
Hy(2) = h(0)a(2) + K(Da(1) + k(2)a(0) + A(3)a( —1)
Hy(4) = r(0)a(4) + m(1)a(3) + ~(2)a(2) + A(3)a(1)

Hy(6) = n(0)a(6) + n(1)a(5) + n(2)a(4) + n(3)a(3)

Hy(8) =n(0)a(8) + n(1)a(7) + h(2)a(6) + h(3)a(5)
Hy(10) = 7(0)a(10) + #(1)a(9) + 4(2)a(8) + H(3)a(T)
Hy(12) = h(0)a(12) + A(Da(11) + k(2)a(10) + k(3)a(9)

G1(0) = (0)Go(0) + (1) Go( —2) + (2) Go( — 4) + (3) Go( —6)
Gi(2) = g(0)Gy(2) + g(1) Gy(0) + g(2) Go(—2) + g(3) Gp(—4)
Gi(4) = g(0)Gy(4) + g(1)Gp(2) + g(2)Go(0) + £(3) Go(—2)
G1(6) = 2(0)Go(6) + (1) Go(4) + &(2) Gop(4) + 2(2) Go(0)

H\(0) = r(0)Hy(0) + r(1)Hy(—2) + W(2)Hy(—4) + k(3) Hy(—6)
H\(2) = i0)H(2) + H(1)Hy(0) + h(2)Hy(— 2) + h(3) Hy(—4)
H(4)= h(0)H(4) + R(1)Hy(2) + h(2)Hy(0) + h(3) Hy(—2)
H(6) = h(0)Hy(6) + h(1)Ho(4) + (2)Hy(0) + h(3) Hy( —2)

PERELE
Go(0) =£(0)G1(0) + (1)G1(— 2) + g(2)G (= 4) + g(3) Gy (- 6)
Gx(2) = g(0)G1(2) + &(1)G(0) + &(2)G(—2) + &(3) Gy (—4)
Go(4) = g(0)G,(4) + g(1)G1(2) + (2)G(2) + £(0) G, (= 2)
Hy(0)= ROYH((0) + H(1)H\(—2) + W(2)H (— 4) + W3) H (—6)

Hy(2)=h(0)H\(2) + W(1H\(0) + K(2)H (— 2) + i(3) Hy(—4)
Hy(4) = h(0YH (4) + (1) H\(2) + R(2)H\(0) + A(3) H\(—2)
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