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Abstract In this paper we propose a reversible transform method that is suitable for lossless video coding to be used with
H.264 tools. We extensively measure its lossless coding performance with four different reversible transforms and Motion
JPEG 2000. Experimental results show that for I picture coding, the proposed method performed slightly worse (2.0% in
average) than Motion JPEG 2000 while outperforming the four reversible methods. For B and P pictures, our method offered
the best performance. Our method requires minimal modification to H.264 software and provides better performance than

other existing methods.
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Fig. 1 Block diagram of integer transform. For H.264 transform, nodes ®

and ® do nothing. For method 2 transform, they down-scale and
round to integers.
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£1

1 7 F ¥ FHICB T 5 THERER (*QCIF,**CIF)

Table I Lossless compression ratios for I pictures (*QCIF, **CIF)
EFERL | HR1 FR 2 4= 3(AL# DCT) Fik Motion
Eifg (FRExt) | (R R —) | C=1+V2 | C =3 | C =3.5 | BETFH | &F#l | JPEG2000

container* 1.122 1.904 1.902 1.999 2.011| 2015 2.096 2.120 2111
silent* 1.045 1.691 1.719 1.840 1.846 | 1.846 1.955 1.948 1.981
news* 1.127 1.846 1.899 1.998 2.008 | 2.008 2.120 2.124 2.126
stefan* 0.891 1.444 1.440 1.523 1.529 | 1.531 1.605 1.614 1.675
coast** 1.043 1.738 1.723 1.847 1.852 | 1.852 1.947 1.963 2.061
foreman** 1.182 2.059 2.032 2.121 2132 | 2.134 2.250 2272 2.265
silent** 1.090 1.841 1.828 1.936 1.946 | 1.948 2.042 2.050 2.088
paris** 1.007 1.627 1.659 1.734 1.746 | 1.750 1.825 1.842 1.877
mobile** 0.838 1.327 1.324 1.384 1.387 | 1.387 1.458 1.463 1.571
Average 1.038 1.720 1.725 1.820 1.829 | 1.830 1.922 1.933 1.973
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£2 P YU F ¥ ORFEEMHE (*QCIF,**CIF)
Table 2 Lossless compression ratios for P pictures (*QCIF, **CIF)

BEHERL | FXI FR2 #2 3(FT# DCT) Fik

B (FRExt) | (R R —) [ C=1+V2 [ C =3 | C =35 | BEFH | BETFH
container* 1.729 4.472 3.635 3.840 3.854 | 3.861 4412 4.487
silent* 1.731 4334 3.588 3.890 3.899 | 3.920 4.441 4419
news* 2455 5.909 4.963 5267 5287 | 5.312 5978 6.009
stefan* 1.200 2312 2.151 2.188 2203 | 2215 2.351 2.367
coast** 1.224 2.289 2.145 2.241 2249 | 2286 2423 2.442
foreman** 1.415 2.857 2,617 2.680 | 2.698 | 2.751 2.938 2.964
silent** 1.580 3.542 3.076 3.204 3219 | 3.292 3.622 3.652
paris** 1.466 3.171 2.777 2.836 | 2.855| 2916 3.194 3.249
mobile** 1.148 2.124 1.989 2.010 | 2.023| 2.064 2.178 2.196
Average 1.550 3.446 2.993 3.128 3.143 | 3.180 3.504 3.532

#3 B U7 F v ORHEME (*QCIF,**CIF)
Table 3 Lossless compression ratios for B pictures (*QCIF, **CIF)
Bl | AR HR2 F3 3(AT# DCT) Fik

B (FRExt) | (R5YZ 7 —)V) | C=1+V2 | C =3 | C =35 | BEFH | EFHl
container* 1.757 4612 3.736 4.068 | 4.080 | 4.155 4.651 4.692
silent* 1.726 4.288 3.593 3.933 3.941 | 4.035 4.511 4.494
news* 2.520 6.164 5.152 5.536 | 5.555| 5.698 6.343 6.368
stefan* 1.191 2.279 2.128 2,174 | 2.189 | 2.229 2.351 2.370
coast** 1.286 2.492 2.320 2429 2438 | 2475 2.631 2.641
foreman** 1.399 2.841 2.620 2.693 2711 2753 2916 2.952
silent** 1.590 3.632 3.162 3.343 | 3358 | 3.408 3.706 3.735
paris** 1.521 3.465 2.988 3.106 3.125| 3.162 3.436 3.501
mobile** 1.188 2.250 2.113 2.139 2.152 | 2.185 2.296 2.326
Average 1.575 3.558 3.090 3.269 | 3.283| 3.344 3.649 3.675
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