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Abstract: An arbitrary shape ROI coding method based on modified Set Partitioning in Hierarchical
trees (SPIHTSs) is proposed to solve the problems of arbitrary shape Region of Interest(ROI) coding
algorithms in low reconstructed image quality and inefficiency at a low bit rate. The ROI mask is de-
scribed by combining the similarity of spatial position among wavelet coefficients with the specific
wavelet filter at an extremely low bit rate, which lays a foundation for improving coding efficiency.
The modified SPIHT partitioning structure is used to improve the coding efficiency of sorting pass by
grouping more ROI entries together. A quantization method based on each wavelet subband optimizes
the output bit stream in ROI encoding and improves the reconstructed image quality by choosing the
proper threshold for each subband. Experiment results show that the proposed method can support
multiple arbitrary shape ROIs and can describe the ROI mask information of the whole image at very

low bit rate (less than 0. 04 bit/pixel). Furthermore, at the bit rate less than 0.5 bit/pixel, the pro-
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posed algorithm has improved its Peak Signal to Noise Ratio(PSNR) by 2—7dB,and reduced the enco-
ding time above 30% as compared with those of Multiple Subband Bitplane Shift (MSBShift) algo-
rithm based on JPEG2000. It is concluded that the proposed method has higher reconstructed image

quality, faster coding speed and is fit for image application at the low bit rate.

Key words: arbitrary shape Region of Interest(ROI) ; ROI mask; spatial orientation tree; quantization

method; Huffman encoding
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Fig.1 ROI mask similarity in wavelet subbands of

the same level
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S, proportion in different testing images

after n-level wavelet transform
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Fig. 3 Modification of spatial orientation tree
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N Ay s 35800 A7 S TET 1 R 3 B s R 1 437
FIEAE JPEG2000 Zi % B 2% 5 F — 2 i 5 2, 52
M 7 ROT 4 o 1 2 5

MNIEL 6 Hi T T4 R 5 5% X3 g A 2 e 1 it
K& BT RO X 38k 5 g 55 18 5 94w . B IL 7
L PSNR {H 5 3] 35 Z i, 1 5t X 3 ) PSNR {H
— R AR 78 ROT B9 PSNR 18 35 2] 0 &
() B 2 J5 AR SO 5 76 15 56 X3 PSNR fH 2
i T MSBShift Jrik, X2 i T4 307 i DURAR
(RS 558 IR T % ROT B9 ARG 26 4b 33 3 7 4 1 %
T 5 B9 g B 1 AE TR RE AG 5 R R  MSBShift 5 %
W SE R ROT A9 2, 3t B A7 22 4% B 2R 2k kb
A S X ERER .

BRI AT B B S — A R AR A 1 B B L
) EZAR AR, MR A SCIE B DL SPIHT Bk
SRR RN, HIL.7E 13 3. 2G N AF 4G
AL B R A SCR R 5 BT JPEG2000 ()
MSBShift J5 kX & 4 5 EG 7EAS [F] 3SR R Y
Y % B[] O AL 335 /N D A8 $8 15F 1)) 147 7 % b, 4
4R,

x4 FMATEHHITEEX

Tab. 4 Operation time comparison of two algorithms

TR H e 28 A 4 BRI [A] /ms

K5 g j5Es 0.2 bit/ 0.3 bit/ 0.4 bit/ 0.5 bit/

pixel pixel pixel pixel
ARSI I 31 47 63 72
Fig. 4(a)
JPEG2000 46 70 92 109
) AT 38 54 70 87
Fig. 4(b)
JPEG2000 56 79 101 120
AT 27 40 55 61
Fig. 4(c)
JPEG2000 39 59 80 94
. AT 31 45 59 68
Fig. 4(d) )
JPEG2000 49 66 86 109

M 4 AT DUE L ZE /N T 0.5 bit/pix-
el B, AR SCH IR X EL A4 rh Bic AT ER BY) G i 38 B 35
T JPEG2000 B9k 30% PL . f b Al UL, A0 X
T JPEG2000 B350 & , SPIHT 553k 45 1 &) 5,
JE 4 B DR P A5 B T A 4 0y R AR S [ B AR S
X SPIHT 533k 25 (8] 45 #4 B 1) el itk Aok ROT (9 K
W g A TE — R BE L TR RS . A
M & 5T JPEG2000 53k 1) MSBShift J5 i f#1 T
A T BTN KT G A Y LR B A, F
M-I T JPEG2000 5592 A4 2 A I [4] ,

DL b S SR B A SOk DLAE B /D 1Y B R A
W T ROT MRERLAE B, S8 T X5 ROT & £ AN
BG R WM o g 1, IF S 2 R IR AR
ROI %@t , RO AH X F BG 5 % vl 7, A %F +
MSBShift 751k A K & M. FE, BT
KR T 5t B SPIHT Bk hy 5Ll 35 1 I Xof
Hib 47 7ok, ik 5 JPEG2000 5341 Eb , A8 3C
BB PATH B LA E B

A SC NI A7 B A 45 A el itk i) SPTHT
BRI T — Al AT RS A B AR OB IR ROT
ifih k. R 0 T AR P T ROT #E A
BAF Tan B 8 K e T R i L 1) el i 1) 25 [) 7 ) A
S5 RN LL/INE 4 Ry BRI R A R R v TR
N ROI M E g o, 3% 7 50k 19 SE M fg .
S A5 SRR, AR ST EAEAF 0. 04 bit/pixel 1Y
TR R T A /N IR AR R IR
5 /NF 0.5 bit/pixel B}, ROI Al BG 1y PSNR
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T TR

5 20 &

{4 Ik 3 T JPEG2000 f MSBShift ik 1 2
~7 db, ZR RS I E 4648 T 30% LA b AR T
(TR R R YR S B N /3 R A OE (5
AR 8 v DA ASE 1) o B SR AT RO IR 19 ROT G
i 7 AL T — > b B S B AT DL AR > A R
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