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ABSTRACT

In video standards such as MPEG-1/2/4 and H.264/{AVC, motion estimation / compensation(ME/MC) process
causes the most encoding complexity of video encoder. The full search method, which is used in general video
codecs, exhausts much encoding time because it compares current macroblock with those at all positions within
search window for searching a matched block. For the alleviation of this problem, the fast search methods such
as TSS, NTSS, DS and HEXBS are exploited at first. Thereafter, DS based MVFAST, PMVFAST, MAS and
FAME, which utilize temporal or spacial correlation characteristics of motion vectors, are developed. But there
remain the problems of image quality degradation and algorithm complexity increase. In this thesis, the proposed
algorithm maximizes search speed and minimizes the degradation of image quality by determining initial search
point correctly and using simple one-dimension search patterns considering motion characteristics of each frame.
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=2 /A vo.e Rt v A4 4 4 AEFHE daelE
E 194wl w2 A sd 3 24315 vla (Bitrate=512k)
SEQ. PSNR(dB) SEARCH POINTS
FULL | MVF | PMVF | MAS | FAME |Proposedj FULL MVF PMVF MAS FAME | Proposed
foreman | 28.644 | 28.472 | 28.269 { 28.677 | 28.464 | 28.546 | 96280800 | 1031781 | 648762 | 1193874 | 965199 | 784865
akiyo |39.841)39.845|39.791 | 39.843 | 39.837 | 39.838 | 96280800 | 540873 | 19739 | 541574 | 539299 | 50624
news |33.395] 33.371 | 33.289 | 33.371 | 33.382 | 33.373 | 96280800 | 565464 | 72921 | 573241 | 563609 | 113097
t.tennis §29.328 | 29.281 [ 29.252 | 29.375 [ 29.277 | 29.383 | 96280800 | 728175 [ 296607 | 769843 | 708039 | 378421
mobile | 20.644 | 20.643 | 20.637 | 20.638 | 20.643 | 20.644 | 96280800 | 749137 | 644496 | 751374 | 673268 | 652404
stefan |22.005| 21.907 | 21.863 | 21.969 | 21.874 | 21.986 | 96280800 | 1210509 | 986771 | 1325063 | 1093693 | 978910
football | 26.721| 26.702 | 26.717 | 26.996 | 26.693 | 26.780 | 28884240 | 669030 | 553534 | 807140 | 579835 [ 600266
bus |23.027 | 22.386 | 22.378 | 22.599 | 22.529 | 22.778 | 48140400 | 638046 | 578455 | 706669 | 566763 | 543591
E 2. 24 uio) wE AAASd 2 F434 v)Z (Bitrate=1024k)
SEQ. PSNR(dB) SEARCH POINTS
FULL | MVF | PMVF | MAS { FAME |Proposed] FULL MVF PMVF MAS FAME |Proposed
foreman [ 31.471 | 31.278 | 31.062 | 31.488 | 31.267 | 31.331 | 96280800 | 1025531 | 643572 | 1194192 | 986782 | 761786
akiyo |43.117|43.177 | 43.087 | 43.114 | 43.117 | 43.119 | 96280800 | 540850 | 19740 | 541574 | 539824 | 50360
news |37.934|37.901 | 37.784 | 37.897 | 37.918 | 37.905 | 96280800 | 565632 | 72839 | 573241 | 566038 | 111506
t.tennis | 32.793 | 32.709 | 32.675 | 32.802 | 32.721 | 32.803 | 96280800 | 725485 | 295402 | 769853 | 710682 | 363632
mobile |22.617 | 22.621 | 22.602 | 22.612 | 22.617 | 22.622 | 96280800 | 748581 | 644615 | 751374 | 677394 | 619555
stefan |24.722| 24.469 { 24.369 | 24.631 | 24.478 | 24.690 | 96280800 | 1205994 | 980503 | 1325235 | 1100319 | 961419
football | 30.021 | 29.963 | 30.035 | 30.291 | 29.932 | 29.962 | 28884240 | 651036 | 536021 | 811524 | 571286 | 590589
bus |25.677| 24.708 | 24.666 | 24.992 { 24.908 | 25.347 | 48140400 | 632330 | 572229 | 707218 | 573324 | 543662
E 3. 94 P4 wE A4S 9 P34 v (Bitrate = 2048k)
SEQ. PSNR SEARCH POINTS
FULL | MVF | PMVF [ MAS | FAME |Proposed| FULL MVF PMVF MAS FAME |Proposed
foreman | 34.811 ] 34.591 | 34.296 | 34.816 | 34.589 | 34.658 | 96280800 |1023904| 641347 |1194188| 1009888 | 740612
akiyo |45.394| 45.391 | 45.391 | 45.393 | 45.389 | 45.394 | 96280800 | 540840 | 19711 | 541574 | 540152 | 50337
news |41.818)41.787|41.703]41.786 [ 41.812 | 41.794 | 96280800 | 565465 [ 72852 | 573241 | 567912 | 111469
t.tennis | 36.454 | 36.343 | 36.279 | 36.431 | 36.361 | 36.436 | 96280800 | 724855 | 296801 | 769844 | 718728 | 359744
mobile ]| 25.948 | 25.946 | 25.924 | 25.945 | 25.943 | 25.949 | 96280800 | 748425 | 644469 | 751374 | 690035 | 589928
stefan [28.902| 28.561 | 28.451 | 28.765 | 28.596 | 28.823 | 96280800 |1199954| 976140 |1325308| 1106641 | 964536
football [33.959|33.831 | 33.864 | 34.242 | 33.756 | 33.804 | 28884240 | 645153 | 531861 | 815483 | 558688 | 555804
bus |29.428[28.251 | 28.192 | 28.572 | 28.531 | 29.033 | 48140400 | 630024 | 569249 | 707539 | 577222 | 545259
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