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Abstract: An extended multi-valued exponential bi-directional associative memory (EMV-eBAM) model is
presented in this paper based on Wang’s MV-eBAM model, which is a special case of EMV-eBAM (extended
MV-eBAM). EMV-eBAM has higher storage capacity and stronger error-correcting capability. Using these
performances in image compression, a novel image compression algorithm based on EMV-eBAM is proposed. In
noise-free situations, this algorithm can acquire similar performances compared with vector quantization algorithm
(VQ). However, in noisy context, this algorithm possesses strong noise-restraining capability. The experimental
results show that while VQ amplified 5% random noises appended in the image, this algorithm can hold back nearly
all noises and acquire similar performances as in noise-free context. Furthermore, in transmitting there may be some
errors in the channel, in this situation, this algorithm has much better error-correcting capability than the result by
using the cyclic encoding method, so this algorithm is a robust image compression algorithm.

Key words: bi-directional associative memory; neural network; multi-valued associative memory; image
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18 24 B R E EMV-eBAM 0] LL3K 15 58 =5 0 77 2250 5 R0 5 o ) M el 1 L D1 32 2 R B 4B, 56 T+ EMV-eBAM ) F&
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Fig.1 Storage capacity comparison between EMV-¢eBAM and MV-eBAM
1 EMV-eBAM F1 MV-eBAM [ 47 fif 7% i L5
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Fig.2 Error-Correcting performance comparison between EMV-eBAM and MV-eBAM
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Fig.3 The compression algorithm using EMV-eBAM Fig.4 AM compressor/decompressor
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P AM BEAT 45, 26 45 P e B T AM FAA7 il 25 B R AU 4 1k e i vt T8 #0207 1] 411, EMV-e BAM  [) 47
i A RAA AR S MV-eBAM A1 LLERAT T 53 4250, 0 LAFR A1 13% ] EMV-eBAM BT Al AM. s 46 Rt 1 48
P& AR B UL, R SO U AM B2 HE EMV-eBAM.

3 EBE4HRR

FRATTHE b9 PR 0 R 45 SR % R R SR (VQ)IEAT 1 A 52 56w (A O 4 4 (1 1) b SR -3
(SPGB SRR TR/ R 64,50 K /N 4x4.
KI8 1. MRS T AM M VQ A PERE L. XS lane G gold FEIG 73 73 JH WS b ST3E BEAT e 44, I 40 )5 A5
WELE LA 1K 5 AIE 6 45t T AM A1 VQ X lane BIGIEAT IR 4 i K45 R 7T 0L, 6 18 02 A3 0,38 2 A 0
ELAM F1VQ # AR B
Table 1 Compression performance comparison using AM and VQ

£1 AM M VQ K ESMEREXTEL

. . Channel has error Channel has error
PSNR (db) Noise-Free Add noise (added bits=0) (added bits—4)
AM vQ AM vQ AM vQ AM vQ
Lena 26.9 27.0 26.7 23.2 13.6 11.9 24.3 14.7
Gold 26.1 26.2 26.0 22.9 16.6 12.0 24.7 14.7

SRIG 2. N ERES I A DL AM AT VQ H 4 1 E FL AL AE XS SRR BN I 5% M BUER 8 75 L 23 0 ) AM
HVQ Xy e 7 MR BEAT o 4, 45 R W3 1 R 7181 8. AT L, VQ T ME P BEAT T JBOR A ORI 22,1 AM UL
ToE AN T g PR 0 LR S T A DL R AR ZE AR

SR 3. (FIEATIRIN AM I VQ I 1 fE P AR SRR A% fi £ 18 e AR R D A B G A A SR 36 oh B L
AR 1) 1AL B RS A 6 AL, UMK 6 AL FPAE I — AL, A RAZ AL B 56 AL 0,028 1, /R ZJRAR 45 R IR 1 FE
9v B 10.AEBCA S IMALHIE OL R, AR A5 1B A8 VQ WAL [ B R A2 il — IATHE, T AML 52 1) P 5 BUAR AR
RSOH, (ELIR AR FT LA B P O S AT 4 Ar s AL AM W10 B8 1T 10 52 SRR 30 24 B B (RS K 10 A, 8 S A
6 1) VQ Wk I A5 S AR P 9 (1 0T e B S 4 T P 1055 A0, FAT B8 TS I A AM PSR [ 56 R (1
S 25 R 7S SN IR AL B8 2 Pl 45 VA 2R e R e (EL A A A 2 s 4 B ) B AU, B 2 (1 =T

Fig.5 Image compressed by AM  Fig.6 Image compressed by VQ Fig.7 Image compressed by AM
(Noise-free PSNR=26.9 at 0.375bpp) (Noise-free PSNR=27.0 at 0.375bpp) (Add noise PSNR=26.7 at 0.375bpp)

5 oM AM R4 RIS 6 JoWEA VQ E4iE4 7 AR AM 4 E

(PSNR=26.9 {3 # 0.375bpp) (PSNR=27.0 {7 % 0.375bpp) (PSNR=26.7 {7 % 0.375bpp)

Fig.8 Image compressed by VQ Fig.9 Image compressed by AM Fig.10 Image compressed by VQ
(Add noise PSNR=23.2 at 0.375bpp) (Channel error PSNR=24.3at 0.625bpp) (Channel error PSNR=14.7at 0.625bpp)

K8 AMEE vQ R4 K4 K9 (FiEfiz AM K46 B 1% 10 fFEAHZ VQ L4 K
(PSNR=23.2 {if % 0.375bpp) (PSNR=24.3 {7 % 0.625bpp) (PSNR=14.7 {if % 0.625bpp)
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