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Abstract

The motion compensated coding(MCC) technique. which exploits the temporal redundancies
in the moving images with the motion estimation technique, is one of the most popular
techniques currently used. Recently. a variable block size(VBS) motion estimation scheme has
been utilized to improve the performance of the motion compensated coding. This scheme
allows larger blocks to be used when smaller blocks provide little gain, saving rates for areas
containing more complex motion. Hence, a new VBS motion estimation scheme with a
hierarchical structure is proposed in this paper, in order to combine the motion vector coding
technique efficiently. Topmost level motion vector, which is obtained by the gain/cost motion
estimation technique with selective motion prediction method. is always transmitted. Thus,
the hierarchical VBS motion estimation scheme can efficiently exploit the redundancies among
neighboring motion vectors, providing an efficient motion vector encoding scheme. Also, a
restricted search with respect to the topmost level motion vector enables more flexible and
efficient motion estimation for the remaining lower level blocks. Computer simulations on the
high resolution image sequence show that, the VBS motion estimation scheme provides a
performance improvement of 0.6~0.7 dB, in terms of PSNR, compared to the fixed block size
motion estimation scheme.
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Table 1. Performance comparison of selective motion vector prediction technique.

FRAME ~ MV Coding Rate according to Prediction Mode SELECTION
original 1D | temporal 1D | spatial 1D || original | temporal | spatial T
NO M‘T 2D | 20 | 2D | X |v|2D
3 3441 ] 2577 | 2830 | 2689 6217 | 5594 | 5516 | spa | ori
4 3600 | 2658 | 2797 | 2763 | 2817 | 2876 | 6305 5616 | '5763 | tem | ori
5 3655 | 2666 2857 [ 2007 | 6470 | 5788 5844 [ spa jon| |
6 3883 | 2816 | 6776 5923 | 6135 | spa ori| |
7 3752 | 2608 | 2730 | 2805 6518 5406 | 5831 | tem | ori
8 3933 | 2742 | 2871 | 2866 | 2011 | 3024 || 6716 5604 | 6026 | tem | oni
) 3857 | 2742 {—38} 2865 }2745 2975 | 6560 5574 | 5736 | tem on|
10 /3858 | 2768 ] 2715 | 2775 | | 2071 ]| 6528 5456 | 5815 | ‘T‘ temn
11 [ 3000 | 2815 | 2806 | 2807 | 2848 | 3025 | 6638 5505 | 5903 | tem
12 3767 | 2653 | 2777 | 2856 | 2776 | 2907 | 6209 | 5500 | 5681 | spa | ori
13 ['3723 | 2650 | 2807 | 2721 | 2785 | 2938 | 6280 | 5444 | 5736 | spa oﬂf ]
14 |'3723 [ 2746 | 2712 | 2808 | 2741 2045 6367 | 5484 | 5702 | tem |ori| |
15 3780 | 2988 | 2717 | 2833 | 2739 4 2037 | 6628 | 5459 | 5695 ’A:[:[Eéﬁ?
16 3797 | 3068 | 2876 ' 2840 | 2015 | 3033 | 6748 5641 | 597 » tem
17 ] 3750 | 2780 | 2816 | 2815 \2840 2882 || €521 | 5633 5764 | tem | ori |
B j‘3_814 2840 | 2893 | 2836 | 2864 | 2042 | 6572 | 5696 k"s;?sf;”’f"jf tem
197 173760 [ 2847 | 2814 2741T2810 292077 6579 5522 | 5737 |, tem
Lzo e s T s s ol | e @-t 7 Tem]
| 21 |'3788 712877 | 2052 | 2842 | 2086 | 2975 | 6630 | 5778 | 599 | | |tem
T227 | 354877 2751 | 2695 | 2636 | \ 2710 | 2830 | 6231 | 5203 | 5628 | L tem |
23 | 3460 | 2768 | 2604 | 2658 | 2060 | 2774 | 6227 | 5257 | 5473 | | | tem |
24 173330 | 2624 | 2527 | 2496 | 2730 | 2730 | 5936 | 5013 5481 | | tem
25 | 3330 2527._%3% 2538 26712503 | 5028 | 5158 | 5340 | tem|ori| |
26 3726 | 2717 | 2844 | 2765 | 2967 | 2907 | 6409 5520 | 5919 | tem
27 3123 | 2282 | 2528 | 2355 | 2064 | 2505 | 5501 | 4861 | 5244 té?n‘AcTri""""’#
|28 2047 | 2216 | 2376\ 2060 2442 2418 5280 | 4660 | 4960 [tem ori, |
29 279 | 2072 2291[ 2175 | 2304 | 2311 | 4951 4462 | 4703 [ tem oﬁ
30 3076 | 2177 | 2582 } 2382 | 2465 ﬂ 2512 5249 | 4807 | 5006 | spa lori|
31 2800 | 2196 | 2462 | 2273 t2414 24111 5093 4744 | 4860 ori| ]
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