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A Method of Designing 3D Predictors Based on Intra-Frame Dividing
and Inter-Frame Merging for Lossless Video Coding
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Abstract We are developing an efficient lossless video coding scheme based on motion compensation and block-
-adaptive 3D prediction. In this scheme, multiple 3D predictors which use both the current and motion-compensated
previous frames are switched block-by-block. In the previous work, these predictors are designed for each frame.
However, if textures and/or motions in a sequence vary spatially rather than temporally, designing the predictors
for each area given by intra-frame dividing and inter-frame merging would be reasonable . In this paper, there-
fore, appropriate conditions for such spatial-temporal partitioning are explored. Simulation result indicate that the
proposed method can provide bit-rate savings of 0.01-0.06 bits/pel for tested images.

Key words Lossless video coding, Motion compensation, Block-adaptive prediction, Intra-frame dividing, In-
ter-frame merging.
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Mobile & Calendar Mother & Daughter

®4 FABESH GGHETL—L)

Container Foreman

£R1 FERE—2 LFEEL— FOBR (bits/pel)

Sequence D=1 D=2 D=4 D=6 D=8 D =12 D =24
Akiyo 0.899 0.897 0.900 0.894 0.898 0.894 0.893
Carphone 2.682 2.680 2.676 2.672 2.674 2.670 2.663
Container 2.292 2.291 2.285 2.284 2.283 2.280 2.279
Foreman 2.787 2.786 2.782 2.777 2.785 2.786 2.792
Mobile & Calendar 3.601 3.586 3.567 3.657 3.563 3.551 3.539
Mother & Daughter 1.997 1.997 1.993 1.991 1.988 1.987 1.984
News 1,334 1.332 1.328 1.323 1.324 1.324 1.316
Tempete 3.468 3.455 3.445 3.440 3.442 3.435 3.433
Average 2.582 2.378 2.872 2.867 2.368 2.366 2.863
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The number of predictors (M)

s oW N

1 2 3 4 5 6

R 5 REHFEESCRIFEh-FHEBOK (Container)

Effective prediction order (average)

_ow N

1 2 3 45 6

6 RZEMREEESICRE S NI FRBOTEIEN FHIKE (Container)

£ 2 iR L OB (bits/pel) 6. ¥ & &

Soquence ‘%*8’::“ ‘1";?’: Jszg‘z'eLS 55 ORE L HEROTRRSLIRIC BT, 71—
Garphone 665 5200 3403 LS8 7 L—LEHAIC & - TR BN A EAORZEME
Container 2.279 0837 144 BT, FHERHRY F bk L ORELT X— X DRI
Foreman 2.792 3.347 3.881 BITSFRICOVTRILE. YIal—va V0EE, =M
Mobile & Calendar| 3.539 4477 5.403 HHEOZEE L BEMARO T L— LAk etE 0l D &7
Mother & Daughter 1.984 2.560. 3.110 5%{2"’-??&;, —-&{: D &j(g ( Lfcﬁh(g{zk@ﬁ%{tgj$
News 1.316 1.702 3.412 DETHHTHB T LHELhM Lol SHRIEFIFERIC
Tempete 3.433 4.142 4848 EBEELEFICAN, FRHBRTTEEL, FFSLRE
Average 2.365 2.925 4.369 DI L S B B b FRIBSOMY) A B3 FHIc OV THIC

BBRINZ 3 PETHS.
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