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ABSTRACT

In transcoding, simply reusing the motion vectors extracted from an incoming video
bit stream may not result in the best quality because the incoming motion vectors
become non-optimal due to the reconstruction errors. To achieve the best video quality
possible, a new motion estimation should be performed in the transcoder. An adaptive
motion vector refinement is proposed that refines the base motion vector according to
the activity of macroblock using intermediate data extracted from an incoming video bit
stream. Experimental results shows that the proposed method can improve the video
quality to the level achieved by using the full-scale motion estimation with minimal

computational complexity.
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Fig. 1. Cascaded transcoder.
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Fig. 2. Fullsearch motion estimation.
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Fig. 3. Performance of motion vector refinement(“Susie” of CIF format, 375 frames).
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Fig. 5. Flow chart of proposed method.
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Table 1. Results of proposed method.

Test Motion Estimation | number of skipped MB Outgoing bit-rate

Sequence Method (# MB & : 136224) 576 kbps 288 kbps

Full-ME X 26.17 24.95

Flower @ reuse 136224 25.03 24.05

Proposed Method 64766 26.08 24.90

Full-ME X 39.06 35.95

Susie @ reuse 136224 36.95 34.00

Proposed Method 64045 38.99 35.88

Full-ME X 28.95 26.98

Tennis @ reuse 136224 27.83 26.21

Proposed Method 62537 28.89 26.93

23 69 (@)t AY ¥ge ARAL F SusieE 576 kbits/sE2 EWHA FE3F AFjoln
(b)E 288 kbits/sE EAX F 35383 Aot}
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Fig. 6. Performance of adaptive motion vector refinement

(a) transcoding at 576 kbps/s, (b) transcoding at 288 kbps/s.
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Table 2. Computational complexity per frame.

Complexity
Function
Mults. Adds Total

Full-search ME(%15 pels, 738048a per 16X 16 block) 738048 X22X 18
Motion compensation(256a per 16X 16 block) 101376
DCT+Quant.(144m,464a per 8X8 block)] 22809 734976
total} 228096 293103360

Total count(Add = 1, Shift = 1, Mult. = 3) 293787640
proposed method(*1 pels, 6912a per 16X 16 block) 6912XN
Motion compensation(256a per 16X 16 block) 101376
DCT+Quant.(144m,464a per 8 X8 block) 228096 734976
total 228096 6912 X N+836342

Total count(Add = 1, Shift = I, Mult. = 3) 6912 X N+1520630

A A ¥e 24 Pdd Ade Pde A ALFL 4 G vz B 4 e A
o)},

AA AAEH(%)
= A Za NN refinementstc MBS A X G G99 285E AF (5)

Ztztel Ag Wl Ed] dia A¢E wyd g HA ALFE FIHEA oA E 3%
z2.

¥ 3. Ay ¥ Az g A4 AL
Table 3. Total computational complexity of test video seguence.

e Algzd tg AA AYF

Flower Susie Tennis

Full-scale motion estimati
ull-scale motion estimation | ;) oqg e 7m0l 110539850752 110,539,850,752

searching range : (—15. 15)

Proposed adaptive motion
vector refinement 493,917,696 498,901,248 509,324,544

searching range : (—1. 1)
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