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Vector Quantization Compression of the Still Image
by Multilayer Perceptron

Sang-Chan Lee ' - Tae-Whan Choi ' + Jin-Hong Kim '

ABSTRACT

In this paper, a new image compression algorithm using the generality of the multilayer perceptron is proposed.
Proposed algorithm classifies 1mage into some classes, and trains them through the multilayer perceptron.
Multilayer perceptron which trained by the above method can do compression and reconmstruction of the
nontrained image by the generality. Also, it reduces memory size of the side of receiver and qantization error.

For the experiment, we divide Lena image into 16 classes and train them through one multilayer perceptron. The
experimental results show that we can get excellent reconstruction images by doing compression and reconstruction

for Lena image, Dollar image and Statue image.
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G | g |Wdd) e A | euEe ey

ek
8| 587 | PSNR| E w14 | PSNR
el | 969 | 120 | 2854 | 060 674 | 3127
€2 1209 | 93 | 2270 | 121 554 | 2557
€3 | 333 | 151 | 2427 | 148 664 | 27.27
o4 | 524 | 214 | 2439 269 04 | 27217
¢S | 152 | 77 | 1928 213 534 | 2261

ch 944 250 | 26.58 1.99 524 30.97
<7 159 52 2117 0.90 62.4 23.84
c8 246 141 | 21.29 1.01 50.4 2841
9 1051 262 | 2740 1.05 39.4 337N
cl0 | 80 30 18.90 0.28 74,4 26.86
cll 963 239 | 28.84 0.62 394 36.08
cl2 1117 | 245 | 28.69 1.40 454 3287
cl3 9 39 20.55 0.40 50,4 23.82
cl4 | 570 160 | 27.17 0.75 434 3224
cl5 | 383 97 28.35 0.48 63,4 31.97
clé | 413 48 30.46 0.10 58,4 30.33
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(Fig. 4) Block diagram for iamge compression /reconstrution by the proposed method.




%6 BIEFEK2IEE =2 M3 B 2D(96.3)

o
7 #71— 871 & 167}194 4s azNTe
o} 2 gke 6hits
o) 49 Yol 2
ok & 1] e WeT.
HIEES I67H-—] Fo= 22to] glolA RA B
o] hg, Bl ol S8 BgEASL Te)T o)

R b S ‘IIH e AE BoFrh Fol 2 o
Zilgo] ddE 2u3e] FHSIL R Y, 29
%9 wHgRT &ol ghEe] o]RelAL & +
vk Sgel o3 AnE FHR7] Asio A=
thirde] PSNRE H 9] Z@AIZAD duidez
PSNR-2 NxM Z7]8} GAtel] tisted b3 gol
olgc),
2

PSNR=10log ?Vsi (8)

—_— \ R

NM .J__..j‘..‘(eu)

3714 e G, PE2oI 8l @ Folch

oA mw PSNRE G425 gEeadsd
o] 242 A4 Aol m, AT PSNRE d4u
% o Alﬂru R yeAR oAE AN Ao
o g RO & 7 R0 BE FH Lol Wste
WAF PSNRe] 3719 A& €+ A ozl g
# 05 AR 2T Luks} B4l olste] ME ¥

Ashg Aol A0l G5} A7k PR HE nAR
29 St Lens@ Bl Holed +020H 278
B9 GAe Yelz Ytk

g4 G4 Lenag el wdtel %4y G4l
PSNRE 2994dBZ o] $5%e ¢ 4+ Uk &
8 O3 AAAZY Gua S4 AT I ¢

DE XS

£ 47 27 Aate Rabg G4l diate
ol

Atk 18 6, 72 2852 Dollar % 4. Statue

@gell the v e dERRT AT

28 6, 7904 2 of &gl Gl R §
Fg stde] B gadol 43S ¢ + Ak ole
o3 AR s RYe] dws 540] st 238 F
<l Astolth. o] re Bl & wf o] e 4
Zol| &ugut £HFTY AEATE AL BES

(73 5) 8 Fatn =2 gy

(Fig. 5) Original and Reconstructed Lena Images.
(a) & 4t
(b) LHAME! A (PSNR : 28.88)



(b) 231 %4HPSNR : 28.88)

(O8e) & ant S gy

(Fig. 6) Original and Reconstructed Doliar Images.

o

2 &

=gAE WE FARTHel ohE AP
g N2E 94 ¥F QuIEL A
2 Bate) o128 Yaeluth 4¥e Fojod O3

S2gol AV dts ZAFE e dxiste] ¢

od

(a4
o o ap o

TER A EE0 olE FX| gale) WE 397

(b) LH&HE HAH (PSNR : 25.5)
(TE7) & San s Fat

(Fig. 7) Original and Reconstructed Statue images.

1)
1o,
of
o

2
tio
e > o



398 TEEEAMEIYE =2A H3T Ha2sgs 3)

.
& ES ANe -1-@-&-}-:— Fo A7 B @7

o 3t w e G
28 7ol

[11 V. Milutinovic and P. Antognetti, “NEURAL
NETWORKS:Concepts. Application and Im-
plementation”, Vol. 1. pp. 110-148, Prentice-Hall,
1992,

[2] D. E. Rumelhart, G. E. Hinton, and R.J.
Wiliams, “Learning Internal Represeﬁtations by
Error Propagation.” in D. E. Rumelhart and J. L
McClelland(Eds), Parallel Distributed Processing:
Explorations in the Microstructure of Congnition,
Vol. 1:Foundations, pp- 318-362, MIT Press.
1986.

{3] R. H. Nielsen, “Kolmogorov's Mapping Neural
Network Existence Theorem,” IFCNN’87, Vol. 3,
pp. 11-13, 1987. ’

[4] R. H. Nielsen, “Theory of the Backprapagation
Neural Networks,” LICNN'89, Vol. 1, pp.
593-605, 1989.

[5] C. C. Chiang and H. C. Fu, "A Variant of Second-
Order Mutltilayer Perceptron and Its Application
to Function Approximation,” IJCNN'92, Vol. 3,
pp. 887-892, 1992. :

[6] N. Sonchara, M. Kawalo, 5. Miyake, and K.
Nakane, “Image Data Compression using a
Neural Network Model,” IJCNN'89, Vol. 2, pp.
35-41, 1989,

[7] G. L. Sicuranza, “Artificial Neural Network for
Image Compression,” Eletronics Lellers, Vol. 26,
No. 7, March, 1990.

[8] R. M. Gray, “Vector Quantization,” IEEE ASSP
MAGAZINE, pp. 4-29, 1984.

[9] Y. Linde, A. Buzo, and R. M. Gray, “An Algor-
ithm for Veclor Quantizer Design,” iEEE Tra-
nsactions on communications, Vol. Com-28, No.
1. 1980.

=84 Boh:z71A7 R AFE wA

[10] P. D. Wasserman. "NEURAL COMPUTING-
Theory and Practice,” VAN NOSTRAND
REINHOLD, 1989.

[11] Y. Hirose, k. Yamashita, and 8. Hijiya, “Back
Propagation Algorithm which Varies The Num-
ber of Hidden Units,” Neural Nelworks, Vol. 4,
pp. 61-66, 1991,

o & &t
19854 20 R4 EEm A=
o 2A(TEAD
19944 28 RagehE AR
8 ZA(FEAAD
1995% H#E F4igtw #zt

v veg v
AR B

198548 ~19914 65 AXQIEF AFHAYE 2%
g SOREUE AN B A A DA
2_;,.].)&" HQ% —v}]g{o]ﬂ oﬂ)ﬂ-;-]e_] ‘=01

3 B o
19834 28 Fold&Ea @wAT
Bt F &AL
19854 28 RAAERE day
B a(F &4 A})
19965 3 R4adEts Az
e R )

18844 12A~1991% 58 ()
LGRAATE F
R

2o AATES &0

A S QAT ET AR

, BAA, A

19914 57 ~19924 3§
19934F 3H ~H1E

2929 9.

TRETE

19834 Folrhstu AxFeH
(84D

19862  Folul s thatel 14

OrJ

FEIREHAD
19944 Folufatir tehel d=t
_»:La_|_\,]_(_-_1sl-ul-/\}-)
1986 3H~8) auzTie
ﬂﬂ@iﬂa4&ﬁf
304 Boh TR g AEHe, Bevlel

0



