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ABSTRACT

In order to achieve high coding efficiency, H.264/AVC video coding standard adopts the techniques such as
variable block size coding, motion estimation with quarter-pel precision, multiple reference frames, rate-distortion
optimization, and etc. However, these coding methods have a defect to greatly increase the complexity for
motion estimation. Particularly, from multiple reference frame motion estimation, the computational burden
increases in proportion to the number of the searched reference frames. Therefore, we propose the method to
reduce the complexity by controlling the number of the searched reference frames in motion estimation. Proposed
algorithm uses the optimal reference frame information in both P16x16 mode and the adjacent blocks, thus omits
unnecessary searching process in the rest of inter modes. Experimental results show the proposed method can
save an average of 57.31% of the coding time with negligible quality and bit-rate difference. This method also

can be adopted with any of the existing motion estimation algorithm. Therefore, additional performance
improvement can be obtained.
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1: Conduct motion estimation(ME) for Inter!6x16

2: Determine the optimal reference frame(N) for Interl16x16

3: Calculate H(Ref) using expression (I)

4: Set Refy as Candidate Reference Frame(CRF)

5: If A-H(Refy) is less than H(Refy)

6: Set Refy as CRF

7: Else If

8: Goto 17

9: End If

10:  Loop i=0 to N-2

11: If A-H(Ref}) is less than H(Refi:1)

12: Set Refi.; as CRF

13: Else If

14: Break Loop

15: End If

16:  End Loop

17:  Conduct ME for the mode excluding Inter16x16 using the CRFs only
18:  Determine both the mode and the optimal reference frame for the current macroblock
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E 4. Adshs b Az x4 i

s AAE M 11,03 A B A

gregdad | Qp PSNR vEg . 39 % Az
IM_Ref5s | PRO | APSNR (dB)| IM_Ref5 PRO | Abitrate(%)| IM_RefS | PRO | Speedup (%)
24 | 39722 | 39.687 0.035 124114 | 125203 0.88 83987 | 32050 61.84
News 28 | 36708 | 36.686 0.022 75322 76013 092 80166 | 30658 61.76
32 | 33742 | 33744 +0.002 45334 45286 0.11 76513 | 30505 60.13
36 | 30900 | 30.887 0013 27461 27660 0.72 73922 | 30415 58.86
24 | 39075 | 38974 0.101 219979 | 223378 1.55 125976 | 56978 54.77
Foreman 28 | 36440 | 36323 0.117 132430 | 134148 1.30 116774 | 52390 55.14
32 | 33752 | 33627 0125 81682 81552 0.16 108263 | 46356 57.18
36 | 31064 | 31.305 +0.241 50563 51413 1.68 100778 | 42938 57.39
24 | 38267 | 38211 20.056 332251 | 337130 147 176530 | 73167 58.55
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Table Tennis
32 | 33120 | 33.069 0.051 105132 | 106846 1.63 148020 | 61741 58.29
36 | 31045 | 30985 -0.060 61049 61189 0.23 128130 | 53627 58.15
24 | 37175 | 37.147 20.028 448480 | 471122 0.56 179813 | 65086 63.80
Constguard 28 | 34022 | 3399 0,032 244685 | 247183 1.02 168549 | 61586 63.46
32 | 30994 | 30986 -0.008 108173 | 109258 1.00 157560 | 60075 61.87
36 | 28489 | 28481 -0.008 48283 48523 0.50 141613 | 57871 59.13
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