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A Study on the Lossless Medical Image Compression
using Space Filling Curve

Young Joon Chee, Bo Yeon Kim, Kwang Suk Park
Dept. of Biomedical Eng. Seoul National Univ.

Abstract

Many techniques have been used for medical image
compression. Its first requirement is "Errorless” or,
"Completely Reversible”. Under this condition, we
have increased the performance of compression using
Space Filling Curve. This method converts source
image in direction of Hilbert's curve path in order
to make average length longer than in traditoinal
horizental normal path. After that, we have applied
RLC and reduced statistica! redundancy by Huffman
Coding. By this method, we have obtained more

efficient results of RLC.
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P(WIB) = qt 0B) " (W) "

P(BIB) =1 - g1 0o(B) " 0(B) "
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Vw = 1/q0 : average white run length

Vb = 1/q1 : average black run length
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Hwb : W,B & ot2 @& Huffman Coding
& w Hxiel Entropy.
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Hw = -q0 * log q0 - (1 - q0) * log ( 1-q0 )

Hwb = Vw / (Vw'+ Vb) * Hw
+ Vb / (Yw + Vb) * Hb
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< 2% 2> hand write 1 bit image.

Ul 3% Kol ddunly dof
Yripy 1% MM Hon) Brce

“u,( L}tg:w:.("% =1
ol W%Mé?p\ ey yj 3
gAT D vlard M%W
Sy Uk .2 °P?°% °7<m)

<E 1> 23 29 44 84

Normal Path Hilbert Curve Path
q0 0.11045 0.09887
Yw 9.054 pixels 10.443 pixels
ql 0.33712 0.3015
Vb 2.966 pixels _ 3.315 pixels
Hwb 0.606 0.569

1, 945% 44 &% RLC

1-bit GAlE 0,1 ¢] Ach2 YEHDE Yo Yy
o2 daiel Jatel %4 shpthAld ol bit YA
£ o] MR A, Ulgray leve) BHE 3
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< 2% 3> source & AMLY chest image 8 YH,

<E20 D>

FAA Wero 2 Run

image |[image ©| | gtol 2kx] | 2 o|s} 2}px| FCvompression
9 bpp | data B BLE bits 8= bits Ratio
3 49152 9122 11299 2.407 : 1
4 65536 22150 15249 1.752 :
5 81920 45753 16379 1.318 : 1
Fractal ¥ 3252} Run
[ 3 | 49152 7775 8760 | 2.972 : 1
4 65536 18937 13562 2,017 1 4
5 81920 42343 16367 1.395 : 1
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S FAA Wl o 29 Ryn,

e imaged] bpp 4 bit image 5 bit image
compression tatio 1.0467 : 1.0677 : 1
Fractal %229 Run,

el imaged] bpp 4 bit_image 5 bit_image
compression ratio 1.0493 : 1 1.0758 : 1

v. 343 ¢ 2%,

£ 2, 304 850 A4 ZFe) wet 2 mgol o}
=71 spA% BT 0% Fxe] e Hiict. ole
source & Hilbert 349 garoz A wia) o2
o ghe] x&Ee BT Aolst AelAsl HEolct. &
& source 8 bit 371 Topel wet Wolzin o3
level 248 A gelde Wy 2 Boh ¥4 o] of &3}
Hojtt.

RLC #7} ofe] bit d4bele 22 3ol Rsict
= A3 &9o] Yrhr) AR oj=P £ A< (delay)e]
yrivke ol BAIHlet ¢ & gt

ojdl B TRE R Aol AT o) ole £E
H¢ Hilbert FAE T2 27 4§ FH& Y4 &
% 9ith. ¥ Fractal TV o} §3fo7} 28 A
Aol ol 9 data B vlS BE HOo7 gYst: oy

HE 4T H3 gk ok

V. a2 4.

[1] H.K. Huang, Prentice-Hall ,1987,
Elements of Digital Radiology

[2] Thomas S. Huang,
IEEE Trans. on Comm. Vol-COM-25
No.11 Nov.1977, " Coding of Two
Tone Images ”

{3} William A. McWorter Jr. et al.
BYTE Aug. 1987, " Creating Fractals "

[4] Jayant & Notil, 1984,

Digital Coding of Waveform.

-36-



