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Prediction Method for Depth Picture through
Spherical Modeling Mode

Dong-Seok Lee*, Soon-Kak Kwon'"

In this paper, an prediction method is proposed for coding of depth pictures using spherical modeling.

An spherical surface which has the least error from original depth values is modeled in a block. Pixels
in the block are predicted through the parameters of the modeled spherical surface. Simulation results

ABSTRACT
show that average prediction errors and entropy powers are improved to 30% and 200% comparing to
the intra prediction of H.264/AVC, selection ratios of the proposed spherical modeling mode is more than
25%.
Key words: Depth Picture Coding, Intra Prediction, Spherical Modeling
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Fig. 1. Directional modes for 4X4 and 8 X8 block in intra
prediction of H.264/AVC.
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Fig. 2. Directional modes in intra prediction of H,265/

HEVC.
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Fig. 3. Capturing a sphere object as depth picture,
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Fig. 4. Coordinates transformation from 2D image coor—
dinates to 3D camera coordinates,

xt (x—a)?+@y-b?+(z-0)?=r?
oer
Qiper
()
© image: plane z ]

Fig. 5. Predicted depth values in proposed spherical
modeling.
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(a)

Fig. 7. Simulation pictures, (a) ball, (b) bedroom, and (c) ground,

2EIDICIoES =2 M22& M125(2019. 12)

Table 1. Specification of depth pictures for simulation

Source picture Captured device Picture resolution f
ball Kinect v2 512x424 365.5
bedroom[16] Kinect 640%x480 585.6
ground[17] Kinect 640x480 585.6
Table 2 Prediction error according to block size
MSE
Source picture
N=4 N=8 N=16 N=32
ball 6.312 10.275 13.821 20.549
bedroom 7.136 28.244 39.293 56.179
ground 11.276 31.564 46.614 76.631
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Fig. 8. Distributions of prediction errors, (a) ball, (b) bedroom, and (c) ground.
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Table 3. Comparison of prediction errors between proposed modes in H.264/AVC and proposed mode (block size

= 4x4),
. Conventional intra prediction modes Including proposed mode
Source picture
MSE Entropy Power MSE Entropy Power
ball 782.365 3.636 130.143 1.766
basement 869.931 4.634 243.423 2.278
ground 1310.53 22.835 622.445 4.923
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Fig. 10. Spherical prediction for variable—size block, (a) ball, (b) bedroom, and (c) ground.

Table 4, Prediction errors and number of each variable—size block

Source picture MSE Block size section ratio
3232 16x16 88 4x4 Other mode
ball 27.352 121 100 351 1289 1275
basement 34.377 36 200 1234 4276 4484
ground 45.902 44 224 1072 5348 3164
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