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Abstract

Image coding based on mixed raster content model generates don’t care regions (DCR) in
foreground and background layers, and its overall coding performance is greatly affected by
region filling methods for DCRs. Most conventional methods for DCR filling fail in utilizing the
local signal properties in hole regions and thus the high frequency components in non-DCR
regions are reflected into DCR after signal filling. In addition, further high frequency components
are induced to the filled signal because of signal discontinuities in the boundary of DCR. To
solve this problem, a new DCR filling algorithm using the priority—based adaptive region
growing is proposed in this paper. The proposed method uses the watershed algorithm and the
flooding priority of each pixel for region filling is determined from the degree of smoothness in
the neighborhood area. By growing the filled region into DCR based on the computed priority,
the expansion of high-textured area can be minimized which can improve the overall coding
performance. Experimental results show that the proposed method outperforms conventional
algorithms.
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® for i=Min_Priority to Max_Priority do
*  Allocation(Queuelil);
* end
* for y=0 to Height do
e for x=0 to Width do
if p(x,y)==holethen
if V8 neighbors of p(x,y)!l= hole then
Calc. STD at p(x,y);
Push p(x,y) into QueueList[STDI;
end
end
* end
* end

Algorithm 1. Initialization(seed decision)

2. Step 2: Flooding
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e for n= Min_Priority to Max_Priority do
* while Queueln] != empty do
for k=0 to n do
if Queuelk] != empty do
n =k
end
end
Pop hole pixelp(x,y) in QueuelList[n];
Assign avg value of non—hole pixels
in the mask to p(x,y);
if V8 neighbors of p(x,y)== hole then
Calc. STD at neighbor pixel;
Push the neighbor pixel
into QueueList[STDI;

end
* end
end
Algorithm 2. Flooding
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(a) Compound 1
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auscoin

(c) Compound 3

(d) Compound 4

1% 10. 4 Type &Y B4
1. MS M2 Wao mE 23535 45 Hlw
Proposed Inpainting Avg
method method method
QP| KByte | PSNR | KByte | PSNR | KByte | PSNR
221132.429|47.761 [140.177 | 47.793 | 150.584 | 46.880
27| 93.892 | 43.720 | 96.429 | 43.687 | 104.568 | 42.573
32| 61.096 | 38.918 | 60.860 |38.846 | 66.633 |38.174
37| 35.270 | 34.381 | 38.701 | 34.560 | 38.516 | 34.025
Avgl 80.672 | 41.195| 83.292 | 41,222 | 90.075 | 40.413
(a) Compound1
Prf;ﬂzzd Inpainting method m/:t\ll% .
QP| Byte | PSNR | Byte | PSNR | Byte | PSNR
22175578 46.126 | 184.992 | 46.047 | 248.618 | 44.874
271129.539|42.043 | 132.497 | 41.762 | 196.902 | 41.030
32| 88.252 | 37.235 | 88.990 |36.839|144.620 | 36.558
37| 53.169 | 32.371 | 54.118 | 32.420 | 97.567 | 31.864
Avg| 111.635|39.444 (115,149 39.267 | 171.927 | 38.582

(b) Compound?2
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Proposed Inpainting Avg

method method method
QP Byte PSNR | Byte | PSNR | Byte | PSNR
22 | 116.423 | 48.438 | 128.617 [48.371|171.014 |48.160
27 | 80.709 |43.985 | 87.101 |43.896| 127.525 |43.401
32 | 53.068 |39.417 | 56.171 |39.382| 86.435 |38.599
37 | 32.054 |34.857 | 34.212 |34.933| 52.291 |33.701
Avg | 70.564 | 41.674 | 76.525 |41.645|109.316 |40.965

(c) Compound3
Proposed Inpainting Avg
method method method

QP | Byte PSNR Byte PSNR Byte PSNR

22 |245.550 | 46.333 | 259.170 | 46.305 | 273.733 | 46.191

27| 173.999 | 41,622 | 179.535 | 41.699 | 202.944 | 41.511

32(112.807 | 36.700 | 115.944 | 36.798 | 136.829 | 36.435

37 | 64.221 | 31.941 | 65.638 | 31.994 | 80.670 | 31.429

Avg| 149.144 | 39.149 | 155.072| 39.199 | 173.544 | 38.891
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