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3-D Subband Filter Banks for Lossless Compression of
Volumetric Images
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ABSTRACT

This paper presents 3-D subband filter banks which are effective for progressive and lossless compression of
volumetric images. For such a purpose, ORT(Overlapping Rounding Transform), applied so far to 1-D lossless
subband filter banks, is now used to implement two types of 3-D lossless subband filter banks: separable and
non-scparable types. Scparable filter banks are implemented form applying 1-D lossless filter banks consecutively.
Non-separable filter banks are developed by expanding the 1-D ORT into 3-D one. In particular, the proposed
ORT based 3-D non-separable filter banks generalizes the 3-D HINT(Hierarchical INTerpolation) algotithm.
Through the experiment comparisons on varlous volumetric medical ilmages, we prove that the proposed
scparable/non-separable filter banks perform better, in terms of compression ratio (first order entropy), than the
other lossless compression technlques such as block based transform and conventional 3-D HINT.
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MR- | 256X256) 435 | 0975 | 0975 | 0978
x 5§
Average - 4.53 - - -
122

E 33 4% 2 ol Wi s A o
X 2 ¥(first-order enttopy). 2 LElIch E 32 7]
E MAES) AsbEA], JPEG-LS #49) #7, 3-214)
S-¥i#l, 3X%] HEDI 4-path, 3X- HINTe|] 2]#)
doal dEsdE vehidles, & & Akl
ORT 7|t 324l oY ¥4 Wel 3] AA}E vis}
W Zelek o714 221z A4H Al%ald v
€ At 2E ghlge sS4 yels FR2=a

¥ 3. 718 Gore|@(F &4 JPEG-LS(#4,-#7), 324 S-
W4, 324 HEDI, 321 HINT)S] 8412

d=ey) =
3D
e 2;30(11 Jaiin;lm 3D bl;c‘rl.( based | -0
JPEG | JPEG | (. | HEDI[ 3D
4 7 - | 4-path | HINT
CT-aperts | 1.67 | 188 | 169 | 191 | 190
CT-carotid | 2.58 | 272 | 232 | 270 | 254
CT-craniosyn| 1.31 | 148 | 142 | 153 | 140
CTskull | 373 | 375 | 333 | 349 | 349
Cl-wist | 225 | 273 | 230 | 269 | 2.34
MR-liverl | 3.60 | 384 | 346 | 400 | 3.42
MR-liver2 | 334 | 351 | 314 | 343 | 324
MR-liver3 | 390 | 391 | 348 | 374 | 354
MR-pedchest | 341 | 3.34 | 285 | 306 | 295
MR-saghead| 3.68 | 329 | 300 | 315 | 3.16
Average | 295 | 308 | 272 [ 297 | 2.80
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4. A9 szelds 48 4 (1A dER) 8l

ORT based 3-D separable 3(-311)“;10113::3.
Image

2,6 tap | 4,4 tap | 5,3 tap pmmlnNogred
CT-aperts | 167 | 169 | 1387 157
CT-caroid | 228 | 231 | 225 227
mﬁrﬂ 148 | 142 | 130 120
CTskull | 302 | 289 | 284 3.09
CTwrst | 210 | 206 | 197 197
MRHverl | 294 | 295 | 295 3.06
MRiver2 | 274 | 238 | 261 2.87
MRiver3 | 304 | 3.10 | 3.06 3.20
wﬁ_ 260 | 272 | 261 2.61
mﬁ;’d 281 | 296 | 283 2.90
Average 247 247 2.40 247

TR ARR RE odAke] =X|7F ng (Fel)
yrake g 29] a2 4 (2790] HA Yomz wix
v A e A 9] 2 e
& o]43le] Mejalylcl X 404 UEe 2-a4t 3
Al o eddelld 7H Ak dlEZe] ghE 7l
Zlct.

AR daElEe] ZIE WA (I 3ol ule
sy el RE AN 2|7 oAb s §
P o ¢ ok B3, AR HINTZ 7]&e]
HINT<| w8} s &2 o oF 0.37bis?] AR
Bojrh mgt ARM whAe] Algo] A2 u]sel]
E AT 53-tap WE] P& A4 Fa)y e
o] 7H it Aef Hgdoh

vV.i =

£ =FolAe ORT 7| 328 Rujggu] e
3 dgEy WEe T oA 3R] gk Aal
A T & kg Adsisl olf 9 71E
9] 13 = 2A1%deRh A Eo] i ORT& &
Zsle] B &4 3x] Eejym] Hely dgid
¥e] T FHshed Aedsdch =g 7)ee] 3
21 HINT7} ORT 7l 6] Eel¥ 324 gy
¥ g8 Fo2 ofubd ugvk e 29 Al

3 3 Aekst ORT 7Nt 3ake] g We] F
o] dazy Holla 71@e] F £4 344 g 9
FelFEet fpdiche A& GAY = 905l
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