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Abstract In order to reduce computational complexity of multiview video coding. a fast macroblock mode selection
algorithm is proposed. On the basis of a detailed analysis of the distribution and rate-distortion features of macroblock
modes in joint multiview video model (JMVM), conceptions of macroblock mode correlation and mode aggregative
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degree are put forward. The analysis of the macroblock mode correlation of the test sequence shows that the optimal
mode of the current macroblock is the same as that of the most neighboring macroblocks
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i The precision of the
macroblock mode prediction is explored from the angle of the aggregative degree of the neighboring macroblock
Key words

regions. In the implementation of the fast algorithm. a threshold formed by the average rate distortion cost of the
neighboring macroblocks determines the necessity for full searching all macroblock modes
JMVM., while the rate distortion performance nearly remains same

demonstrate that the proposed fast algorithm promotes the encoding speed by 2.43~4.08 times in comparison with

B i A8 &S H PR (free viewpoint television) fi

image processing; multiview video coding; mode decision; mode correlation;fast algorithm
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Fig. 1 Multiview video coding system and its encoding structure
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Fig. 2 Macroblock modes distribution and rate distortion cost of every macroblock in frame S, T, of Ballroom Test sequence
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Fig. 3 Division of image and location of the neighboring macroblocks
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Table 2 Test condition

Encoder Search range Basis QP Delta Layer X Quant I:{filcclfj?; GOP length Encoded frames
0 1 2 3 4 5
JMVM2. 1 +96 22,27,32,37 HBP 8 41
o 3 4 5 6 7
Test sequence Resolution Features Camera Frame rate Property of
space /em  /(frame/s) camera array
MERL Ballroom 640X 480 Great disparity and violetn motion 19.5 25 1D/ parallel
MERL Exit 640X 480 Great disparity 19.5 25 1D/ parallel
KDDI Racel 320 X240 Violent motion 20 30 1D/ parallel

] DY et gl ~ e

(a) Eight views of Ballroom sequence

(b) Eight views of Exit sequence

(b) Eight views of Racel sequence

&5 Z S A R 51
Fig. 5 Multiview video test sequence
3 T TP HIAEA R Basis QP B HL T IR 110 PR Bk 1) G B I (R D SR AR T . 3R
730 T TMV ML 73 Jep X 3o 5 5006 ik 1 48 XA H.s KR W] BP . Speedup 4 F JMVM & 5 i} ] 5
3 PREE R IMVM % 6% i A B35
Table 3 Comparison of encoding time between the proposed algorithm and JMVM

Qp Ballroom Exit Racel
JMVM /s Proposed /s Speedup JMVM /s Proposed /s Speedup  JMVM /s Proposed /s Speedup
22 12032. 64 4956. 99 2.43 11195.59 3597. 40 3.11 1903. 24 466.78 4.08
27 11302. 13 4455. 97 2.54 10263. 31 3204.77 3. 20 1771. 78 451. 17 3.93
32 10524. 60 3931.72 2.68 9384.72 2942. 56 3.19 1623. 25 440. 45 3.69
37 9574. 59 3458. 57 2.77 8583. 39 2726. 37 3.15 1429. 13 404. 65 3.53
40 41 48
39 40 42
— 41 —
A 39 - 40+
g
e 36 | o] o 38 -
Z 3 kd Zg7
a9 ~ a9 Ay
34 86 I 6
i —— JMVM ——JMVM 35 —— JMVM
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31 ] | | | | | | J 34 N 33 I 1 I 1 | I 1 I J
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Bitrate /kbps Bitrate /kbps Bitrate /kbps
(a) Ballroom test sequence (b) Exit test sequence (c) Racel test sequence

6 =Pl sl 1) RS B 3 A JMIVML 5 Z0TE BE L 82

Fig. 6 Comparison of rate and distortion performance of three test sequences between the fast algorithm and JMVM
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