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B OE: BB OO EASURFERLST (SOFM) B35 23 Hh U™ 5 A 7 P B R A0 DR /N A8 e 7 o TR 406 L i 75 D0 T [
R it 22 () [R) L, 38t 5| AR 45 R #2296 (relay neurons) ) RSOFM-C Rt (b H ik, FiE SIATH
() 22 SE RO ol FH o B e 2 G A AR e T 7 R AN 35 5 B TR L, 7 e 2 I 2% o [ J2 2 1Y 1 IR R o AN 25
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I L (PSNR) GAE 1 39. 28 dB ik i T HALTT 5 o 49K, A SO 4 FL TR 1 0 RBLA I ELAERAIE 5 [
A5 LR TRl AR A DR I A R . SRR SCIRAS SRR, ASCHR I 5 LA T R (Rl 22 0 ) PR /N TR 46 07 1%
HA A P R PR R BE PRAE DU, 1T AR RO 46 15

RERIA) . PRI T R 2800 5 DRt/ NB AR s B 22 I 45 5 ZH VR IR S5

Fast wavelet image compression introducing neural

network of relay neuron

Zhang Haitao, Zhang Yonglin
School of Sofiware, Liaoning Technical University, Huludao 125105, China

Abstract: Objective A fast wavelet transform with high compression ratio results in a serious block phenomenon in self-
organization feature mapping (SOFM) algorithmand a poor image restoration quality. Method To address the above prob-
lem, RSOFM-C vector quantization algorithm is proposed, in which the neural network relay neurons are introduced. The
use of relay neurons addresses the problem of uneven code words by introducing the concept of relay neurons. Euclidean
distance discriminant inequality is given in neural network middle layer. Neurons that failed to satisfy the distortion measure
are excluded, thus reducing repeated calculation and accelerating the learning speed. SOFM-C algorithm and fast wavelet
transform are combined according to the difference signal coding principle in DPCM. The low frequency image signal is fur-
ther compressed by using the RSOFM-C algorithm. Result In the simulation experiment, the proposed algorithm is com-
pared with similar compression method. At 52% compression ratio, the peak signal-to-noise ratio of this method reached

39.28 dB, which is higher than that of other methods. The compression algorithm can eliminate the blocking phenomenon,
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and a high quality reconstructed image can be obtained while ensuring high compression ratio. Conclusion Experiment

shows that by introducing the fast wavelet compression method of interneuron, images can be compressed with high com-

pression ratio, fidelity, and speed.

Key words: image compression; relay neuron; fast wavelet transform; neural network; self-organization feature mapping
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number vector and the training time
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PSNR = 10 x 1 ( ) 25
e\ 1Sk (25)

M-1 N-1

(fla,y) =f (x,9))?

_ x=0 y=0

MSE = T (26)
lmax = 255

B By AR R N R, Brsorwe 1 RSOFM-C
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ARSI, B gy 9 DR/ DN 00 1 S5 20 B LE 8
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B
B = Bysopnce + Bewr
Brsorc = QO xlog, N,

C, N G B 1 5 TR 48 e USR5
Z .

4.5 SOFM-C 5 RSOFM-C iz& £tk 3

SOFM-C B35 15 16 £ 4 JHE i 22 T I i 2 kAT L
IR ECEE BT, K A YITZRAEAR 58 i — % AU 22
BT L x K KR FB 5, MR CR B TR 2k N
RATEFN 2N — 1 Ik, ja 5t le K, vk s
TS RE AT 2 B 520 o T 55 — D7 T, B TR
G RYERY R A S8 0 280 5 A P A HE
FR, HAE 228 R, T A7 264y Hh i 22 e A )
AR VR o TR, 38 1 >R IR B g A 5 0 40 )
BEA SOFM-C SRk 1 ek, DR it i PERE
TR > L

RSOFM-C S 3A R B UCHE 2R MR 22 TR, PG
PR W BRI Hy, e [N ] SERA7AE
b, [ I 72 38 ZR AR 22 oo B vh B HR
Ly SRJE PV e W B RIEL D H gy o2 75 3 A2 X
(Hy, —Hy))® 500 RS W, T LHERR 1 0 25
WHRR IR, B L x K YR s 5 DA B R R L
T TESAT N RTREA 2N -1 ik, B 7
i AT RSOFM-C i1 25 [0 2% v 1] J22 B PR g 3 40 R
FAS PR S RO G &R

H 7 AT, M RE Sy 2", S AL KR
B HN T A S 0 D 331, A L SOFM-C

(27)
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Fig. 7 The relationship between the amount of reduced

code word with code book size

FERT AR, BUCR B ROD T 331 Ok
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4.6 LIGZER

Ft4: SOFM . FSOFM . MSOFM FI RSOFM-C 4 Ff
TrEAE AR R RS 5 RF i1 00 T i i @ BHR
PSNR JG 1535 1. [AlH, tbs 4 Fhosik 5 FWT 44
BIGTEA RS R 45 50T i A B d BHR
PSNR nJ15§% 2,

H 3 1 AT, B A RS Y PSNR Fifi 5 1 45 R ~F
(3G TG A, I ELAR X Ho A 55, RSOFM-C 45
IR B A —2

x1 AHREBEUERLER

Table 1 Four Kkinds of vector quantization algorithm comparison

SOFM-C FSOFM MSOFM RSOFM-C
A3 Rf
Lena Boat Lena Boat Lena Boat Lena Boat
64 26. 98 25.38 28. 12 26.91 28.23 27.55 28.23 28.52
256 29.13 28.12 30. 52 28. 68 30. 63 28.90 30. 63 30. 17
512 30. 25 29.15 31.71 30. 16 31. 86 30.23 31.86 32.11
1024 31. 69 30. 01 33.21 31.53 33.32 32.09 33.32 34.71
x2 SPE/NEEERMEXLLE
Table 2 Compared with the algorithm of FWT combination
SOFM-C + FWT FSOFM + EWT MSOFM + FWT RSOFM-C + FWT
i RF
Lena Boat Lena Boat Lena Boat Lena Boat
64 30. 11 28.37 31.73 29. 10 31.96 29.32 33.24 31.56
256 32.46 31.77 33.21 32.22 33.50 32.58 36. 00 34. 69
512 33.59 32.71 34. 60 33.61 34.77 33.82 37.55 35.59
1024 34. 67 33.19 36.41 34. 62 36. 47 34.78 39.28 37.01

0165

t %2 2 W] 5, % SOFM. FSOFM . FSOFM %
RSOFM-C 4 B 7 12 5 PRl /N e 48 4 41 45 45 T LAt
—2 I A BRI T i, 45 5 )5 1) RSOFM-C
ST LA 3 RO AU T Y PSNR R

%23 WA B 5 JPEG2000 " 1 Jz SOFM +
FWT B3k g PERE AU EE, i 5 R 1 024,
SEOGHCHE W] LA B i 0 B S I AR A Y R 46 R
B F R AR SR, AR WY TR 4R EL R S R R
FVEM 2.5 A5 UL L, I HASCIE VA ) PSNR 1 LU
HHE.

R4 N A FHEEAEARIR 2T BN SR ] LA
SAEE R E A X, B 2 4 AT 453 SOFM-C Hpk i

R3 EHERELLE

Table 3 The compression performance comparison

Lena Boat
Jridk
PSNR/dB J[E4ittk  PSNR/AB  [E4itL
JPEG2000 32.56 19.72 31.87 18.93
SOFM + FWT 34.67 20. 56 33.11 19.70
RSOFM-C + FWT  39.28 52.18 36. 28 49. 10
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Table 4 The contrast between the four methods of

training time and total time
/s

SOFM-C  FSOFM  MSOFM  RSOFM-C

VIESin] 352 254 287 171
pegr=NinflE]| 387 289 311 187

(b) SOFM+FWT

s FE ]2 RSOFM-C 83K 2 A5 7247, XU 1
RSOFM-C 53k i 2 > R J3E 2B R — 28 S0 i )
Lena B &, VIGRFEARDHOCN 3 x4 096, 543
JFH 1024,

P 8 P 9 73514 Lena il Boat f14 54 € 4%t
o ATRIA F], SOFM 535 Lena JORE PG LE IR
HIE T Boat I MR MM AR 153 73 7= A 1T 8
HRS B PBRBLAR , AR SCRE TR T BB

(e) FSOFM+FWT (O AT5 8

(a) AR IEIE (b) SOFM+FWT E19  Boat THEENT L

Fig. 9 Boat reconstruction image contrast

[ 10 24y Lena Fil Boat JK J& % 2 A SCH 45
B 1% 22 EUG 3 T4 i PR o Rt s PR ik 25 A
PUGAS BN, 5% 22 PG 20 2 00 4 0 280 300 4000 Gt R
SRS, B g 0 2R AT MG R 2 (Huffman ) 4
B A S S G T AR A 15 B
e RS , W 20 1 1 i s 0 SR 2t R T L A
%22 EE

(¢) FSOFM+FWT () A5 (a) Lena (b) Boat

8  Lena HALEMSX L, B 10 RSOFM-C 52 E%
Fig. 8 Lena reconstruction image contrast Fig. 10 The residual image of RSOFM-C
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Triple decomposition figure of FWT
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Fig. 12 The relationship between RSOFM-C interlayer
amount and the PSNR
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Fig. 13 The relationship between RSOFM-C interlayer

amount and the training time
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Fig. 14 Lena reconstruction image with different

interlayer amount contrast
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