21

o

5 2010 5 Journal of Optoelectronics ° Laser

Vol.21 No.5 May 2010

image based rendering) )

T AL 5 PR 2 TR I
PN RN

a. , 315211; 2. ,
210093)

] H P ] SKIP ]
s H.264

, 77 ~87%.

:TN919.8 :A : 1005-0086 (2010 )05-0718-07

Virtual view rendering oriented depth map coding algorithm

ZHU Bo', JIANG Gangyi » ZHANG Yun', YU Mei"™’
(1. College of Information Science and Engineering Ningbo University, Ningbo 315211, Ching 2. State Key Lab. of
Software New Technology, Nanjing U niversity, Nanjing 210093 China)

Abstract: Different regions of depth map may make different impacts on synthesized virtual views, and
temporal jtter at the background of depth map due to inacairacy of depth estimation algorithm may de-
crease the coding effidency of depth map.Based on the facts, a virtual view rendering-oriented depth map
coding algointhm is proposed. Frame differences of color image, edge detection on depth map are firstly u-
tilized to segment still regions, edge regions and motion regions in depth map. The smaller quantization
parameter is assigned to edge regions to protect the depth accuracy of such regions. According to features
of encoding modes at different regions, partial encoding modes instead of all modes will be traversed by
rate-distortion optimization process to speed up the encoding time.For still regions, SKIP mode is used
reasonably to eliminate the jitter effect. Experimental results show that compared with traditional H. 264
codec the proposed algorithm improves the quality of edge regions preserves the quality of other regions
of synthesized virtual views at almost the same bitrate, and saves up to 77 % to 87%§ of encoding time.
Key words: free view point-video; depth map; virtual view rendernng
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Fig 1 Framework for united coding of color image and depth map sequences

(a) Color image of 4 (b) Color image of 4" (c) Difference between
view at 0“time instant view at | time instant (a) and (b)

(d) Depth map of 4 (e) Depth map of 4 (f) Difference between
view at 0 time instant view at | time instant (d) and (e)

2  “Breakdancers’

Fig. rame differences between successive frames of Breakdancers color ima images and depth maps )
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Fig 3 Comparison of inter frame correlations at backgrounds of color images and depth maps
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Fig 4 Coding mode analysis of ballef s color image and depth map
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(a) Warping with original (b) Warping with map (¢) Warping with depth map coded
depth map coded with H.264 with proposed method

6 “Ballef’
Fg. 6 Comparison of warping results of “ Ballef’ sequence

(a) Warping with original (b) Warping with map (¢) Warping with depth map coded
depth map coded with H.264 with proposed method
7 “Ballet’

Fg. 7 Comparison of fused virtual view of “ Ballet” sequence

(a) Warping with original (b) Warping with map (¢) Warping with depth map coded
depth map coded with H.264 with proposed method

8 “ Breakdancers’
Fig 8 Comparison of warping results of “ Breakdancers” sequence
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(a) Warping with original (b) Warping with map (¢) Warping with depth map coded
depth map coded with H.264 with proposed method
9 “Breakdancers’

Fig 9 Comparison of fused virtual view of “ Breakdancers’ sequence

(a) Enlarged local of virtual view of Ballet

(b) Enlarged local areas of virtual view of Breakdancers
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Fig 10 Enlarged local areas of virtual view
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