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Fast prediction algorithm of index maps for screen image coding

Chen Guisheng' , Song Chuanming' , Wang Xianghai', Liu Dan'’
1. School of Computer and Information Technology, Liaoning Normal University, Dalian 116029, China;
2. School of Information and Communication Engineering, Dalian University of Technology, Dalian 116024, China

Abstract: Objective Screen image coding requires high coding efficiency, real-time performance, and moderate computa-
tional complexity. Palette coding is a state-of-art screen content coding method, but its predictive coding efficiency of index
maps needs improvement. This study proposes a fast prediction algorithm of index maps based on the local directional corre-
lation. Method Experiments show that two neighboring indexes have the same directionality with a probability of 0. 93. We
define this “the local directional correlation” of an index map. We then use a 2 X3 template to perform an initial direction
prediction. If the initial prediction fails, we use a 3 X4 template to perform the second-round direction prediction. Result
We conducted extensive experiments on 19 standard test video sequences and 3 test images. Experimental results showed
that the prediction accuracy of our algorithm reached 95.43% , which was a 2.48% average increase over typical multi-
stage prediction algorithms, and was particularly suitable for videos with text characters, complex scenes, and multiple geo-

metric elements. Moreover, the computational complexity was significantly lower than that of MSP. Thus, this algorithm
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satisfied the requirements of screen image coding. Conclusion This study presented a prediction algorithm of index maps,

which exploited the local directional correlation of index maps and accelerated the prediction speed. The proposed algorithm

was found to be applicable to the palette-based coding of text/graphics blocks in screen images.

Key words: image coding; screen image; compound image; index map; direction prediction
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Fig. 1 Diagram of palette coding algorithm principle '’
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Fig. 4 Template for local directional correlation statistics
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Table 1 Local directional correlation statistics of various test sequences

HilEmYE 2]l Pl =1,11,=1,) Pl =1.11,=1,) P(IL=1,11,=1,) P =1,11=1,)
ChinaSpeed_1024 x768_30_1 0.97 0.97 0.96 0.96
programming_1280 x 720_60_1 0.97 0.97 0.94 0.94
wordEditing_1280 x 720_60_1 0.95 0.96 0.94 0.94
SlideEditing_1280 x 720_30_1 0.95 0.95 0.92 0.92

YA 0.92 0.94 0.91 0.91

TR H ST 0.91 0.91 0.88 0.88

BRI 0.89 0.89 0.87 0.87

MR 51 P(L =1,11,=1I) P(I=111,=1) P(I,=1,11,=1) P =I1=1,)
ChinaSpeed_1024 x 768_30_1 0.96 0.96 0.95 0.93
programming_1280 x 720_60_1 0.96 0.96 0.91 0.86
wordEditing_1280 x 720_60_1 0.93 0.94 0.92 0.90
SlideEditing_1280 x 720_30_1 0.93 0.94 0.90 0.87

YLLK 0.88 0.91 0.88 0. 86

fej AP 3 0.88 0.88 0.86 0.84

NGRS 0.86 0.86 0.83 0.82
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Fig. 5 Relationship among geometric regularity and index values ( (a) the edge along 60°; (b) the edge along 45°;

(c¢) the edge along 150°; (d) the edge along 120°, and (e) the edge along 135°)
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Table 2 Prediction accuracy comparison of

various test sequences

p— OO R % g

Sik[26] A SRE/%
Cg_Twist_Tunne 97.28 98.74 +1.50
PCB_Layout 97.73 98.98 +1.28
Programming 95.88 97.10 +1.28
Ei}‘i‘i"s—}i‘r’:;m“i“g— 97.05 98.06 +1.05
WordEditing 95.33 96. 60 +1.33
SlideEditing 93.73 95.12 +1.49
FlyingGraphics 95.37 96.51 +1.19
Map 87.40 93.03 +6.45
PPT_Doc_xls 95.93 96.97 +1.08
Robot 88.08 93. 66 +6.34
WebBrowsing 95.21 96.21 +1.06
BasketballDrill Text 83.37 87.35 +4.77
ChinaSpeed 90. 43 93.58 +3.48
MissionControlClip3 94.46 96.28 +1.92
CADWaveform 98.06 98. 60 +0.56
Console 97. 66 98.56 +0.93
Desktop 95.52 97.13 +1.69
SlideShow 97.39 98.40 +1.03
Venuevu 94.92 97.36 +2.61
ESCOA 89.38 92.34 +3:31
L {INSID'E 86.35 90. 44 +4.74
faT A b 83.92 88.50 +5.45
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Abstract The screen image compression as a new branch of image compression, has
become the focus of research in recent years. The screen image. fax image and
scanned document together to form a class of images: the compound images. Due to
the ratio and quality requirements of different types of image compression are
different, therefore, the image, which combining with text, graphics and natural
images of different content, can't simply compressed by a single compression
algorithm. After years of development. there are also some compound image
compression standards, such as: DJVU, MRC and so on. Those layer-based algorithm
generally segment the image into three layers, include foreground layer, mask layer
and background layer and that each layer be compressed by different algorithm
respectively. Afterwards, a block-based algorithm be rendered to segment the
compound image into different types of image block. include text block. graphic
block, pictorial block and so on. The compression algorithm of screen image is based
on the general method of compound image compression. but screen image also have
its own characteristics. First, Scanned images usually contain some amount of noise,
while computer screen images are free of noise. Therefore, for computer screen

images, any noise i duced in is ble in text/graphics regions.
Second, Screen images general be used for interactive application. such real-time
compression algorithms require very low lexity. whereas d image

compression does not have such a requirement. Third, Scanned images typically have
higher spatial resolution than computer screen images. Finally, Scanned images are
captured by an clectronic imaging procedure, whereas computer screen images are
essentially synthetic images. Ringing artifacts caused by DCT or wavelet transform
are not clearly visible around text/graphics edges, because these edges have been
blurred in printing or scanning procedures. However, for computer screen images.
these ringing artifacts are casily noticeable due to the sharp edges of text/graphics.
This paper give a detailed introduction of two essential framework. layer-based and
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Fig. 7 Prediction accuracy curve of four different test sequences ( (a) Map; (b) Robot; (¢) Console; (d) CADWaveform)
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Table 3 Running time comparison of two algorithms on various test sequences

70 80 90

P IBATHS )/ (/) }j?‘z)ﬂiﬁ I3 p— IBATIS )/ (/) ﬂﬁ(ﬂi W
MSPHik AScH W% MSPHik ASCE /%

Cg_Twist_Tunne 35.66 1.86 +94.78 || BasketballDrillText 17.21 1.06 +93.82
PCB_Layout 68. 80 3.55 +94.84 || ChinaSpeed 29.71 1.65 +94.44
Programming 32.29 1.69 +94.76 || MissionControlClip3 71.18 4.06  +94.30
Video_Conferencing_Doc_Sharing 36.78 1.75 +95.24 || CADWaveform 80.92 3.91 +95.17
WordEditing 34.92 1.79 +94.88 || Console 85.73 4.13 +95.18
SlideEditing 37.04 1.92 +94.81 || Desktop 73.49 3.98 +94.59
FlyingGraphics 79.00 4.34 +94.51 || SlideShow 21.34 0.99 +95.38
Map 31.47 2.14 +93.20 || Venuevu 78.35 4.07 +94.82
PPT_Doc_xls 74.73 3.98 +94.67 || WA 17.51 1.18 +93.25
Robot 34.39 2.29 +93.33 || fajfise 17.07 1.17 +93.17
WebBrowsing 36. 62 1.87 +97.89 || Bkt 16.32 1.20 +92.65
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