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ABSTRACT

This paper proposed a fast algorithm to reduce the amount of calculation for inter prediction which takes a
great deal of the operational time in H.264/AVC. This algorithm decides a search range according to the
direction of predicted motion vector, and then performs an adaptive spiral search for the candidates with
JM(Joint Model) FME(Fast Motion Estimation) which employs the rate-distortion optimization(RDO) method.
Simultaneously, it decides a threshold cost value for each of the variable block sizes and performs the motion
estimation for the variable search ranges with the threshold. These activities reduce the great amount of the
complexity in inter prediction encoding. Experimental results by applying the proposed method to various video
sequences showed that the process time was decreased up to 80% comparing to the previous prediction
methods. The degradation of video quality was only from 0.05dB to 0.19dB and the compression ratio
decreased as small as 0.58% in average. Therefore, we are sure that the proposed method is an efficient

method for the fast inter prediction.
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Table 1. Accuracy between mvp and mvc(%)

Akiyo Mother | Foreman | Stefan Mobile

24 84.88 83.31 80.45 75.59 73.86
28 85.55 85.19 82.21 78.21 77.41
32 88.27 87.41 84.55 81.12 80.13

36 90.25 89.14 87.89 82.45 82.39
40 93.46 92.73 89.68 86.27 85.20

mvp(x,y)
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Fig. 3. Direction-based Method to decide search range
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Table 2. Distribution of rate-distortion cost values for
variable block sizes

Mode | Akiyo | Mother | Foreman | Stefan | Mobile

1 603.34 | 687.66 | 1314.81 | 2725.28 | 2673.40
309.08 | 356.60 | 652.11 | 1293.30 | 1333.36
309.80 | 356.07 | 655.88 | 1295.47 | 1322.29
161.81 | 181.07 | 339.60 | 62848 | 674.50
86.25 97.43 179.93 | 324.59 | 347.19
88.13 98.12 181.41 | 326.28 | 351.60
45.73 50.28 90.83 164.78 | 182.85
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Procedure {Early Termination Spiral Search}
// w = search range
begin
For each mode i (i=1,...,7) of the MB(x, y){
OL; = round(j) (j=1,...,(w>>1))
For OL,{
lf (Jco:r < sz) then
{Jbest = Jeos, Stop motion estimation}
else
{Perform motion estimation for all round}
}
For all OL; (j=2,...,(w>>1)+1)){
OL; = round((w>>1)+(j-1))
if (Jeost < Jin) then
{Jvess = Jeoss Stop motion estimation}
else{
{Perform motion estimation for all search points
within round}
if Jeost < Jorgn) then
{Perform motion estimation within OL+y)}
else
{Jves = Jovg.1, Stop motion estimation}

/

O3 7. ETSS dae|ge] 4 A3
Fig. 7. Procedure of ETSS algorithm
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Table 3. Experimental environments of JM 9.5

Configure Setting

Profile Baseline

GOP structure IPPP - - -
Reference frame 5
Inter prediction mode 7
Search range 16
QP 32
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RDO On
FME On
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Table 4. Performance comparisons between previous
algorithm and the proposed algorithms

Zibo Chen’s algorithmg) Proposed algorithm

Video
(QP=32) AP AB AS AP AB AS

(dB) (%) (%) (dB) (%) (%)

Akiyo -0.01 -0.07 69.09 -0.05 -0.09 | 80.26
Mother 0 -0.02 49.02 -0.02 -0.04 | 77.84

Foreman | -0.02 -0.17 34.92 -0.12 | -0.26 | 76.81

Stefan | -0.04 | -1.28 32.27 -0.15 | -1.54 | 67.24
Mobile | -0.02 | -0.13 34.36 -0.19 | -0.97 | 64.71

(P=PSNR, B=Bit-rate, S=SIR)

(a) (b)
T8 9. 34 Ak o(Akiyo); (a) IM FME, (b) #Iqket
el
Fig. 9. Reconstructed image example (Akiyo); (a) JM FME,
(b) proposed algorithm
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