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Transmission of the Region of Interest in Images Using Wavelet Transform
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Abstract

Region-of-Interest is the region within the image selected for the users needs. The devel-
opment of multimedia has made the expectation of image telecommunication higher, but the
usage of the image, image transmission time, and image storage create problems. When
transmitter or the receiver stops transmission at some point, we can still see the general im-
age and the ROI maintains better image quality if the ROI is specified beforehand. In this
paper, three methods are proposed and constructed for the transmission of ROl In the first
method, the ROI and the background are separated and then encoded as described above. The
second method is to encode without separating the ROI and the background. The masked re-
gion 1s scaled and the coefficients are increased, then the region is transmitted first. The
third method is the loseless coding of the ROI For loseless coding, real number tap cannot
be restored perfectly due to the rounding error, so the method of using integers is used. The
proposed method shows a better performance than EZW even in case of ROI's PSNR at
quality of 40 dB.
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71&9] Wl SPIHT WHEGE oF "ojA ARt EZWETE =4 Uehdth #4999
PSNRS 13 $ohd 93] a&o] =2 Wyolzt stk T3 d4AF9S AL viE g
Al EZWHTHE 3180l ZE9kth 23 59 Lena G4 #4AG Y =712 64x64= 3far
1.2bppE TFste] AA A2 01bppE UFE F47 EZWE o]&3ted 0.1bppZ 4=5H 9
S st Bopth #AYG Y] 718 64x64 oA 128x1282 WA S wWe ¥ B HE
7 AN Fe A8 =] 0.1bppillAe @A stdo] AstE A 77t 64x64Y9 H--EHot
°F 4dBAE "o Hou 0.25bpp o’ HIESAd A= B EZWel H ‘H A YEbsTh o] A
& BAYe 277L e MESANE BE FFL lATE AL T 5 ATk P 118
olg% 4%e) AWE E Lo YA,
<i 1> Wy 1-1& o] &3 F5317]9 A58 (ROI bit rate=1.2bpp)
U 11
Roi size = 64x64 conventional method
Image Bit rate(bpp) | ROI+NonROI ROI NonROI EZW SPIHT
0.1 29.50 39.05 29.44 28.93 30.22
Lena 0.25 33.81 39.05 33.77 32.75 34.11
512x512 05 37.06 39.05 37.04 36.01 37.21
1 40.27 39.05 40.29 39.33 40.40
Roi size = 128%x128 conventional method
Image Bit rate(bpp) | ROI+NonROI ROI NonROI EZW SPIHT
0.1 25.56 40.76 25.28 28.93 30.22
Lena 0.25 32.84 40.76 32.60 32.75 34.11
512x512 05 36.68 40.76 36.51 36.01 37.21
1 40.04 40.76 40.00 39.33 40.40

<I1d 5> ¥y 1-13% 7]

(a) ¥ 1-1, 0.1bpp

Zo) wpgste) v

(b) EZW, 0.1bpp

1 (Lena 512x512, ROI=64x64 1.2bpp)
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R AT Awkzel AdAE WY 1-13 vlws] EYE xpolrt AT Wy 1-16] H] &)
° I

<¥E 2> "W 1-2F o] &3 H3317]9] AFH 1 (ROI bit rate=1.2bpp)

W 1-2
Roi size = 64x64 conventional method
Image Bit rate(bpp) | ROI+NonROI ROI NonROI EZW SPIHT
0.1 29.33 33.61 29.27 28.93 30.22
Lena 0.25 33.72 38.61 33.67 32.75 34.11
512x512 05 37.03 38.61 37.01 36.01 37.21
1 40.29 38.61 40.33 39.33 40.40
Roi size = 128x128 conventional method
Image Bit rate(bpp) | ROI+NonROI ROI NonROI EZW SPIHT
0.1 25.37 40.99 25.10 28.93 30.22
Lena 0.25 32.77 40.99 32.53 32.75 34.11
512x512 0.5 36.74 40.99 36.56 36.01 37.21
1 40.22 40.99 40.17 39.33 40.40
2) B WP B ras
o] WMHE 2AAHE o]&ste WAL R Al o] & AFHH WA HAEEH= Aot
F353l TAv dE9d BAGGE vfaaE o] 835t Fguled FHS AASA At B4
JIe TP A7 4L DWTE shel A4S BN Y8 Aso] A vhez
FAE 2AYFEA ¢S A 3 AREY FIsE T3 BAFFY AFEel WA HAF
oA s wWHelth BAYNS WA RIIFE e BUIGL BM Rse Yol
Hs] B3sig, ALY gk Soll os] T EE Aol teiA a3 a0 EEA7] wEo]
ot B =& A= o] SE Q(Quality) factorg} 332 7] R(Region) factorE =LAt
Ao = Q factor?} R factord HHXE 27] 98 F4AHFGE 64x64, 128x1280.2 H
a1 1 Z4zke] tiaf Q factorE 2' ~ 2° 74A] WBste] APL SATh R factore Q factord]

s Y= 1, 30, 15022 vl 4ol tisf 0.19 HIESC tisf 23S stk

Jo] A= Lenabl2 G2l thall HA| HIESo] 0.1 bppollAl #alg el 7S 64x6400
A 128x1280. 8 W3t AL Aol el ¥ 3.0 YJERT B G He] 7] Wste Yo
64x645 ZAAZ HAHQA PSNR 2 #H4gele] PSNRe] F7lsttizt 1 o) g o] AXWH

N
N
=2

A Zrashe A4S Bk ARSARY] SHdA 2o 9] 2] 128128 A=V o
3 E W 64x649] BIE) oF 2dB A=t BolAAl vEbsth A A S G 277t
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64x640 A 71 & Axtgta & w) Q factor’} 16Y9 W R factor®] wW3lol] dall HF =4
AS BYT R factor 7} 30€ W HAH HIS HAth I8 6.9 A HIELS 0.1bpp,
HHFHge A7IE 64x64, R=3022 14stal (a) Q=16, (b) Q=128¢ W9} Lenabl2 ¥’
< B3tk #H9YE 2 FEs ARYS oW AAZJ PSNR# #4AYF 9 PSNRL2 (a)7}
°f 3dBAE =4 Uelta, AlAFo® 8ds] o7t leS Belth

<3 3> WY 25 o] &3k BP9 PSNR(Lena512, 0.1bpp)

0 2
Lenabl2, ROI size = 64x64, 0.1bpp
Q factor = 16 Q factor = 128
R factor F-PSNR ROI-PSNR B-PSNR F-PSNR ROI-PSNR B-PSNR
1 28.48 41.58 28.42 23.99 48.39 23.93
30 28.95 39.26 28.89 25.22 36.85 25.16
150 29.41 37.14 29.35 26.50 35.47 26.44
Lenabl2, ROI size = 256x256, 0.1bpp
Q factor = 16 Q factor = 128
R factor F-PSNR ROI-PSNR B-PSNR F-PSNR ROI-PSNR B-PSNR
1 25.32 30.15 24.44 23.43 30.17 2241
30 24.37 30.51 23.40 20.20 2894 19.10
150 23.88 28.13 23.06 17.76 19.52 17.31

(a) R=30, Q=16, 0.1bpp (b) R=30, Q=128, 0.1bpp
<19 6> R=30°4 Q factore] 3 (Lenab12 image, ROI size=64x64, 0.1bpp)
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AR 7 AP Gl B4G e A7)E 64x649F 128x1282 kol WA HIEES 0.1
oA 274x WEste] A¥sta 1 A3E % 40 YeERIQITE 99 A7 S we e
HEZAME oj= Fxo] sdo] BHAHAG JHo] A7/t AFES W @& HESAAE 9
FREA Y ZFA7F gk ol B FEAS FE B2 HES 7] wiEe] @
LS HESNAE #Agdtte] Yehts 495 Rtk HESC] ZolH S wole 238 #
Ao m7pAste s G4 PSNRE ZHolld HA zpolrt Zo1EUY 1 A8 G4
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3
ROI size = 64x64
Image Bit rate(bpp) ROI+NonROI(dB) Lossless region(bit)
0.1 2391
0.25 32.17
Lena 512 0.5 35.18 5.46
1 39.18
2 43.71
ROI size = 128%x128
Image Bit rate(bpp) ROI+NonROI(dB) Lossless region(bit)
0.1 5.97
0.25 5.97
Lena 512 0.5 33.28 474
1 38.18
2 42.80
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W 3, ROI=128x128, 1bpp
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