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University of British Columbia's Image Processing Laboratory has completed the initial version of an H.263+ TMN8 compliant software codec, based on Telenor's H.263 TMN5 codec. This software is public domain and can be downloaded via anonymous ftp from ftp://monet.ee.ubc.ca/pub/tmn/ver-3.0/.

Currently, in addition to H.263 annexes D, E, F, and G, the codec supports H.263+ annexes I, J, M, O, S, and T. 

Updates and fixes will, initially, be posted frequently and information can be found at http://www.ee.ubc.ca/image/h263plus/. 

For bug reporting, comments, questions, or contributions send e-mail to guyc@ee.ubc.ca. 

Experiments have been conducted on the H.263+ annexes implemented to date. This document presents the results and analysis of these experiments. Annex I results were generated using encoder version tmn-3.0.3, all other results were generated using encoder version tmn-3.0.2. 

















Annex I Results



Advanced Intra Coding mode (Annex I) of H.263+ provides AC/DC prediction of DCT coefficients to reduce the bitrate of Intra macroblocks.  The DCT coefficients of a given Intra block are predicted from a neighbor block. 



All data is for the first Intra frame only. 



Annex J Results



Deblocking Filter mode (Annex J) of H.263+ reduces blockiness and mosquito artifacts present in block coding systems.  The use of four motion vectors in Deblocking Filter mode reduces the average number of bits and helps reduce blockiness.  



The benefits of using four motion vectors appear only at higher rates, usually for QP less than 16.  Results are better demonstrated in terms of subjective quality, but here we present quantitative results.



Annex M Results



Improved PB frames (Annex M) option of H.263+ allows for the forward prediction of B picture components of PB frames. 




BQUANT is
 fixed at 10 for all simulations. In most sequences improved 
PB frames mode reduces the bitrate without decreas
in
g
 PSNR.



Annex O (Temporal Scalability) Results



Temporal Scalability, B pictures, (Annex O) option of H.263+ allows enhancement of a video sequence by introducing bi-directionally predicted, disposable pictures. B pictures are predicted from temporally previous and subsequent frames within the reference layer and are separate entities within the bitstream (as compared to the B picture component of PB or IPB frames).  Generally, this results in improved compression and PSNR compared to P pictures when QP is fixed to the same value for both B and P pictures. 




QP is
 
fixed and 
equal
 for all pictures
 in this experiment
. 
Bitstreams with base display rates of 5, 10, and 15 fps respectively, extended to 30 fps via temporal scalability 
by inserting 5, 2, and 1 B p
icture respectively
 between 
successive P pictures
, 
perform better for higher bitrates when compared to a basic stream of 30 P pictures per second. 
At lower rates, the number of bits required for P pictures negates the increased compression gained by the introduction of B pictures. Increasing the temporal distance between consecutive P pictures also negates the compression gained by the introduction of B pictures, resulting in decreased compression performance. Increasing the number of B pictures between consecutive P pictures results in an increase in PSNR.



Annex S Results



Alternative Inter VLC mode (Annex S) of H.263+ allows the use of the Intra table of Annex I for encoding Inter macroblocks when using the Intra table reduces the rate and when its use is detectable by the decoder.



Annex S offers best results at higher rate, when the value of the quantized DCT coefficients is large, since the Intra table was designed for larger q
uantized DCT coefficients. The 
PSNR for a given quantizer will be the same with and 
without Annex S enabled, so 
results are in terms of bit savings (average number of bits used for inter frames).



Annex T Results



Modified Quantization option (Annex T) of H.263+ provides flexible rate-control, allowing  DQUANT to be modified by a small amount or to take on any value. It also increases the picture quality by expanding the range of representable DCT coefficients and by using a smaller quantizer for chrominance components as compared to the quantizer for the luminance component. 

Section T.2, modified DQUANT, of this Annex cannot be fully exploited without a suitable rate control scheme therefore no results 
are presented for thi
s
 section
. Results are presented for section T.3, altered quantization step size for chrominance coefficients and section T.4, modified coefficient range.























































































































Annex I - Advanced Intra Coding��������Without Options����������������������������������������Foreman��������Foreman ��������QP�bits Y�bits Cr�bits�PSNR Y�PNSR Cr�PSNR Cb��QP�bits Y�bits Cr�bits�PSNR Y�PNSR Cr�PSNR Cb��2�76673�11789�89176�45.02�46.2�47.79��2�79952�9964�90464�43.2�44.27�46.02��4�46735�5327�52776�40.04�42.4�44.33��4�46177�4714�51424�38.74�41.09�43.22��6�33690�3064�37456�37.3�40.35�42.58��6�32580�3226�36336�36.24�39.43�41.68��8�26358�2021�29064�35.55�39.3�41.16��8�24973�2637�28136�34.48�38.62�40.31��10�21829�1465�23976�34.26�38.48�40.01��10�20281�2313�23120�33.13�38.02�39.33��12�18414�1155�18414�33.11�37.87�39.12��12�17068�2093�19688�32.06�37.52�38.51��14�15787�913�17368�32.15�37.36�38.41��14�14755�1987�17264�31.2�37.15�38.02��16�13840�763�15264�31.49�36.64�37.74��16�12898�1882�15304�30.42�36.72�37.62��18�12277�677�13624�30.83�36.53�37.53��18�11655�1819�14000�29.82�36.52�37.08��20�10893�530�12072�30.25�35.92�37.02��20�10585�1787�12896�29.21�36.38�36.79��22�9816�475�10944�29.61�35.52�36.42��22�9813�1731�12080�28.72�36.2�36.38��24�8934�364�9944�29.18�35.34�35.58��24�8989�1701�11248�28.2�36.18�26.06��26�8132�332�9112�28.74�35.34�35.41��26�8293�1688�10544�27.79�36.15�35.87��28�7439�293�8384�28.41�35.16�34.78��28�7792�1658�10016�27.5�35.73�35.76������������������Akiyo��������Akiyo��������QP�bits Y�bits Cr�bits total�PSNR Y�PNSR Cr�PSNR Cb��QP�bits Y�bits Cr�bits�PSNR Y�PNSR Cr�PSNR Cb��2�44598�11992�57336�46.79�47.72�48.63��2�51028�13110�64680�44.94�45.77�46.39��4�28003�6764�35512�42.28�43.59�44.73��4�30389�7832�38768�41.05�42.46�43.49��6�20833�4664�26256�39.51�41�42.52��6�21877�5812�28248�38.42�40.09�41.53��8�16427�3606�20808�37.67�39.37�41.11��8�16987�4373�22240�36.51�38.5�40.27��10�13659�2989�17440�36.21�38.03�39.92��10�13966�3951�18512�35.05�37.26�39.26��12�11604�2489�14880�35.1�37.01�39.21��12�11869�3511�15976�33.97�36.1�38.36��14�9882�2090�12760�34.05�36.11�38.04��14�10228�3180�14000�33.06�35.23�37.38��16�8657�1789�11232�33.2�35.1�37.28��16�9135�2930�12648�32.42�34.49�36.7��18�7730�1596�10112�32.64�34.53�36.73��18�8257�2774�11616�31.76�33.94�36.45��20�6956�1423�9168�32.07�34.01�36.07��20�7640�2609�10840�31.23�33.27�35.91��22�6244�1261�8304�31.5�33.59�35.79��22�7066�2465�10128�30.69�32.8�35.79��24�5699�1168�7664�31.02�33.06�35.48��24�6607�2364�9560�30.21�32.41�35.49��26�5273�1062�7128�30.71�32.43�34.84��26�6168�2298�9064�29.74�32.11�35.06��28�4834�977�6600�30.26�32.18�34.62��28�5799�2224�8624�29.31�31.67�34.78��30�4460�914�6176�29.82�31.75�34.53��30�5470�2185�8248�29.01�31.34�34.43������������������News��������News��������QP�bits Y�bits Cr�bits�PSNR Y�PNSR U�PSNR V��QP�bits Y�bits Cr�bits�PSNR Y�PNSR Cr�PSNR Cb��2�68310�13931�82984�45.89�47.17�47.77��2�80877�14074�95496�41.62�45.21�45.67��4�43846�7308�51912�40.92�43.02�43.53��4�49384�7652�57584�39.83�41.87�42.35��6�33327�5103�39192�38.02�40.83�41.49��6�35825�5465�41856�36.98�39.61�40.14��8�26981�3736�31488�36.09�39.19�39.78��8�28339�4307�33216�35�38.13�38.89��10�22542�2861�26176�34.6�37.93�38.59��10�23114�3629�27320�33.38�36.87�37.9��12�19091�2357�22224�33.33�37.02�37.83��12�19471�3078�23128�32.17�35.86�36.87��14�16515�1912�19200�32.23�35.99�37.14��14�16949�2766�20296�31.26�32.05�36.31��16�14585�1605�16960�31.37�35.11�36.19��16�15009�2617�18208�30.45�34.57�35.96��18�13063�1338�15176�30.7�34.46�35.83��18�13404�2459�16440�29.73�34.13�35.3��20�11866�1137�13768�30.08�33.88�35.25��20�12198�2358�15136�29.17�33.69�34.87��22�10862�1052�12672�29.55�33.77�34.86��22�11243�2247�14080�28.6�33.24�34.4��24�9876�915�11560�29.03�33.3�34.45��24�10371�2134�13072�28.07�32.58�33.92��26�9142�843�10752�28.62�33.03�34.15��26�9710�2042�12312�27.61�32.21�33.7��28�8488�752�10008�28.2�32.59�33.85��28�9055�1946�11552�27.13�31.87�33.5��30�7831�702�9296�27.78�32.08�33.6��30�8399�1900�10848�26.68�31.64�33.43������������������Hall��������Hall��������QP�bits Y�bits Cr�bits�PSNR Y�PNSR U�PSNR V��QP�bits Y�bits Cr�bits�PSNR Y�PNSR Cr�PSNR Cb��2�61450�10819�73016�45.76�46.82�47.43��2�72375�8604�81536�44.08�44.67�45.22��4�38077�4429�43256�41.29�42.76�44.15��4�44742�4011�49304�40.24�41.74�42.84��6�28652�2602�32008�38.64�41.11�42.51��6�33000�2758�36288�37.57�39.77�41.64��8�23131�1699�25576�36.67�39.68�41.55��8�26271�2243�29040�35.62�38.66�40.87��10�19529�1161�21440�35.22�38.48�40.47��10�21889�1916�24320�34.11�37.93�40.38��12�16797�871�18400�33.98�37.9�40.08��12�18692�1805�21008�32.93�37.47�40.32��14�14604�669�16008�32.93�37.43�39.66��14�16267�1751�18528�31.9�37.09�40.3��16�13014�541�14304�32.16�36.8�39.12��16�14414�1714�16632�31.02�36.78�40.19��18�11575�442�12744�31.29�36.33�39.36��18�13117�1656�15272�30.34�36.34�39.99��20�10424�405�11568�30.65�35.84�38.33��20�11991�1622�14104�29.68�36.04�39.99��22�9582�323�10640�30.15�35.58�38.23��22�10859�1598�12944�29.06�35.8�39.99��24�8835�270�9848�29.61�35.13�37.85��24�9941�1598�12032�28.51�35.79�39.99��26�8141�213�9088�29.13�35.01�37.17��26�9276�1598�11368�28.04�35.77�39.99��28�7440�179�8352�28.69�34.71�37.08��28�8695�1584�10768�27.61�35.56�39.99��30�6884�139�7736�28.26�34.27�37.38��30�8247�1584�10328�27.22�35.56�39.99��
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Annex J (Average for Inter Frames)�������������Without Annex J����With Annex J�����Sequence�Qp�Total Bits�Y PSNR�U PSNR�V PSNR�Total Bits�Y PSNR�U PSNR�V PSNR��Akiyo�2�9354�43.79�45.14�46.05�9027�43.68�44.97�45.96���4�4128�39.47�40.99�42.41�3952�39.36�41.1�42.44���6�2411�36.94�38.54�40.53�2326�36.84�38.81�40.62���8�1620�35.17�37.3�39.49�1594�35�37.06�39.47���10�1146�33.84�36.11�38.54�1162�33.75�36.05�38.66���12�859�33.03�35.56�37.91�893�32.94�35.5�38.42���14�682�32.53�35.29�37.76�728�32.26�35.13�38.18���16�568�32.02�35.12�37.69�594�31.83�34.83�38.06���18�477�31.61�34.96�37.62�517�31.4�34.66�37.93���20�423�31.28�34.77�37.52�461�31.03�34.49�37.95���22�372�31.01�34.66�37.38�411�30.73�34.34�37.77���24�337�30.77�34.43�37.42�374�30.44�34.18�37.77���26�313�30.58�34.29�37.38�347�30.22�34.07�37.81���28�298�30.43�34.24�37.36�319�30.05�34.08�37.83���30�276�30.28�34.25�37.39�301�29.92�33.79�37.87��Foreman�2�47659�41.41�43.59�45.14�44465�41.44�43.58�45.24���4�22036�37.15�40.32�41.82�20122�37.27�40.41�41.91���6�13498�34.73�38.69�39.97�12282�34.89�38.84�40.09���8�9434�33.12�37.69�38.61�8599�33.28�37.8�38.81���10�7112�31.91�36.91�37.78�6542�32.05�37.08�37.89���12�5663�30.96�36.34�37.08�5276�31.08�36.52�37.19���14�4678�30.19�35.89�36.56�4421�30.26�36.06�36.64���16�3988�29.53�35.62�36.06�3807�29.65�35.71�36.23���18�3460�28.98�35.25�35.76�3360�29.09�35.41�35.79���20�3069�28.47�35�35.43�3022�28.57�35.13�35.41���22�2773�28.06�34.94�35.02�2748�28.17�34.91�35.18���24�2539�27.65�34.64�34.9�2530�27.8�34.71�34.99���26�2338�27.3�34.68�34.84�2365�27.42�34.48�34.75���28�2176�27�34.51�34.76�2233�27.17�34.44�34.72���30�2056�26.73�34.31�34.59�2110�26.89�34.21�34.39��News�2�21591�42.48�44.47�45.03�20926�42.52�44.5�45.04���4�10706�37.92�40.63�41.28�10235�37.95�40.79�41.33���6�6750�35.1�38.67�39.28�6458�35.15�38.77�39.55���8�4764�33.34�37.18�38�4581�33.33�37.31�38.22���10�3559�32.02�36.06�37.14�3466�32.04�36.42�37.4���12�2787�31.14�35.57�36.57�2727�31.15�35.82�36.99���14�2274�30.51�35.12�36.28�2249�30.47�35.41�36.69���16�1896�29.98�34.78�35.92�1890�29.97�35.21�36.46���18�1628�29.54�34.49�35.73�1637�29.5�34.88�36.15���20�1410�29.12�34.13�35.58�1458�29.07�34.54�35.96���22�1253�28.81�33.92�35.4�1290�28.76�34.34�35.79���24�1129�28.52�33.79�35.31�1171�28.46�34.26�35.76���26�1021�28.26�33.52�35.2�1083�28.15�34�35.54���28�937�28.06�33.33�35.08�991�27.92�33.99�35.5���30�863�27.8�33.22�35.03�928�27.69�33.82�35.39��
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Annex M���������������Carphone�����
Miss America
�����Foreman��������������������without option�����without option�����without option�����QP�bitrate�YPSNR�Ybits��QP�bitrate�YPSNR�Ybits��QP�bitrate�YPSNR�Ybits��2�271�42.71�
23219
��2�135�44.78�
7
724
��2�987�41.36�
28919
��5�96.3�37.46�7645��3�81.3�43.24�
4650
��5�317�35.9�8823��7�62.3�35.39�4561��4�50.5�41.33�
2823
��10�117�31.8�2656��9�45.1�33.89�3004��5�39.3�40.37�
2066
��15�69�29.84�1197��10�38.2�33.16�2376��7�25.9�38.66�
1168
��20�49.4�28.4�613��15�23.9�31.09�1110��9�19.3�37.51�709��25�40.8�27.42�361��20�17.9�29.7�585��10�17�36.9�561��30�35.8�26.66�218��25�15.3�28.62�371��15�12.4�35.32�240�������30�13.7�27.8�247��20�10.5�34.03�121������������25�9.76�33.21�70��Annex G����������30�9.33�32.62�40��QP�bitrate�YPSNR�Ybits��Annex G����������2�793�40.65�
2
3166
��QP�bitrate�YPSNR�Ybits�������5�228�35.34�6225��2�264�42.53�
2
2558
��Annex G�����10�82.7�31.61�1862��5�91.8�37.3�7299��QP�bitrate�YPSNR�Ybits��15�49.4�29.76�880��7�59.1�35.25�4370��2�120�44.56�
6
975
��20�35.3�28.39�477��9�42.3�33.78�2869��3�69.9�42.92�
4076
��25�29.1�27.46�300��10�35.9�33.09�2295��4�42.9�41.05�
2474
��30�25.8�26.7�211��15�21.8�31.05�1079��5�32.9�40.16�
1815
�������20�15.6�29.68�572��7�20.4�38.46�989�������25�12.8�28.61�349��9�14.8�37.34�626��
Annex M
�����30�11.2�27.78�240��10�12.7�36.78�494��QP�bitrate�YPSNR�Ybits�������15�8.4�35.22�215��2�774�40.65�
2
2637
�������20�6.54�34.04�113��5�223�35.38�6116��
Annex M
�����25�5.73�33.2�65��10�79.6�31.61�1836��QP�bitrate�YPSNR�Ybits��30�5.26�32.67�42��15�46.9�29.77�872��2�244�41.96�
2
0818
�������20�33�28.37�468��5�79.9�36.52�6216�������25�26.8�27.44�295��7�50.4�34.55�3599��
Annex M 
�����30�23.9�26.67�208��9�36.3�33.25�2369��QP�bitrate�YPSNR�Ybits�������10�30.9�32.59�1908��2�111�44.22�
6683
�������15�18.7�30.71�892��3�62�42.43�
3710
�������20�13.5�29.42�493��4�37.9�40.62�
2227
�������25�11.8�28.47�355��5�29.6�39.75�
1674
�������30�10.9�27.78�280��7�18�38.16�894������������9�13.2�37.1�582������������10�11.4�36.53�459������������15�7.5�34.96�202������������20�5.83�33.82�105������������25�5.25�33.12�67������������30�5.01�32.55�55�������
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Annex O - Temporal Scalability��������Akiyo�QCIF���������������5 fps��������QP�Total Bits� Y PSNR - Tot�Total Bits - B�Total Bits - P�Y PSNR - B�Y PSNR - P��5�7702�39.7�6617�13107�39.71�39.65��10�2527�35.88�2016�5085�35.89�35.81��15�1299�33.78�1005�2767�33.79�33.71��20�750�32.16�569�1651�32.17�32.1��25�540�30.99�419�1149�31.01�30.92��30�410�30.16�324�837�30.18�30.1����������10 fps��������QP�Total Bits� Y PSNR - Tot�Total Bits - B�Total Bits - P�Y PSNR - B�Y PSNR - P��5�5771�39.74�3892�9491�39.77�39.69��10�1910�35.91�1094�3525�35.94�35.86��15�1002�33.73�560�1877�33.76�33.68��20�620�32.12�367�1120�32.14�32.07��25�457�30.98�290�786�31.01�30.94��30�350�30.15�234�579�30.17�30.11����������15 fps��������QP�Total Bits� Y PSNR - Tot�Total Bits - B�Total Bits - P�Y PSNR - B�Y PSNR - P��5�5180�39.74�2568�7774�39.8�39.69��10�1786�35.91�719�2846�35.95�35.88��15�954�33.7�409�1501�33.74�33.67��20�592�32.12�315�897�32.15�32.09��25�438�30.95�241�634�30.98�30.92��30�341�30.17�210�471�30.19�30.15����������30 fps��������QP�Total Bits� Y PSNR - Tot������5�5311�39.64������10�1906�35.86������15�993�33.68������20�605�32.1������25�437�30.95������30�334�30.14��������������News�QCIF���������������5 fps��������QP�Total Bits�0�Total Bits - B�Total Bits - P�Y PSNR - B�Y PSNR - P��5�5803�37.1�4790�10869�37.12�37.01��10�2400�32.47�1951�4648�32.49�32.36��15�1453�30.15�1177�2836�30.17�30.04��20�1005�28.49�817�1941�28.51�28.39��25�803�27.33�662�1505�27.35�27.22��30�690�26.32�586�1212�26.34�26.18����������10 fps��������QP�Total Bits� Y PSNR - Tot�Total Bits - B�Total Bits - P�Y PSNR - B�Y PSNR - P��5�4923�37.08�3162�8412�37.12�36.98��10�2014�32.43�1248�3531�32.47�32.34��15�1231�30.13�780�2125�30.18�30.04��20�852�28.47�559�1433�28.51�28.38��25�676�27.34�464�1096�27.38�27.25��30�581�26.26�429�882�26.3�26.17����������15 fps��������QP�Total Bits�Y PSNR Tot�Total Bits - B�Total Bits - P�Y PSNR - B�Y PSNR - P��5�4670�37.02�2283�7041�37.1�36.94��10�1924�32.41�932�2910�32.47�32.36��15�1159�30.11�599�1716�30.18�30.05��20�806�28.46�445�1164�28.52�28.41��25�639�27.31�386�890�27.37�27.26��30�540�26.22�366�714�26.29�26.16����







������30 fps��������QP�Total Bits� Y PSNR - Tot������5�4918�36.91������10�2008�32.35������15�1174�30.07������20�798�28.42������25�616�27.29������30�498�26.21����������������������Foreman�QCIF���������������5 fps��������QP�Total Bits� Y PSNR - Tot�Total Bits - B�Total Bits - P�Y PSNR - B�Y PSNR - P��5�13049�36.13�11316�21545�36.13�36.13��10�5263�31.99�4449�9253�32.02�31.87��15�3310�30.03�2803�5795�30.07�29.85��20�2429�28.58�2076�4155�28.62�28.37��25�2018�27.55�1746�3348�27.6�27.31��30�1748�26.74�1528�2824�26.79�26.49����������10 fps��������QP�Total Bits� Y PSNR - Tot�Total Bits - B�Total Bits - P�Y PSNR - B�Y PSNR - P��5�11987�36.2�9286�17391�36.24�36.13��10�4800�32.06�3635�7129�32.15�31.9��15�2975�30.11�2283�4357�30.22�29.91��20�2156�28.62�1697�3075�28.73�28.4��25�1764�27.63�1415�2463�27.75�27.41��30�1527�26.85�1258�2067�26.96�26.62����������15 fps��������QP�Total Bits� Y PSNR - Tot�Total Bits - B�Total Bits - P�Y PSNR - B�Y PSNR - P��5�11652�36.2�8127�15177�36.3�36.11��10�4870�32.07�3688�6052�32.22�31.91��15�3061�30.09�2472�3650�30.26�29.92��20�2285�28.62�2011�2559�28.8�28.44��25�1919�27.6�1802�2035�27.77�27.42��30�1663�26.82�1624�1703�26.99�26.65����������30 fps��������QP�Total Bits� Y PSNR - Tot������5�11950�36.07������10�4520�31.91������15�2649�29.92������20�1836�28.45������25�1435�27.46������30�1185�26.68������
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Annex S (Average for Inter Frames)������������������Sequence�Qp�Total Bits�With Annex S�Y PSNR�U PSNR�V PSNR�Bit Savings��Akiyo�2�9354�8891�43.79�45.14�46.05�463���4�4128�4073�39.47�40.99�42.41�55���6�2411�2405�36.94�38.54�40.53�6���8�1620�1624�35.17�37.3�39.49�-4��Foreman�2�47659�44118�41.41�43.59�45.14�3541���4�22036�21175�37.15�40.32�41.82�861���6�13498�13201�34.73�38.69�39.97�297���8�9434�9320�33.12�37.69�38.61�114���10�7112�7076�31.91�36.91�37.78�36��News�2�21591�19562�42.48�44.47�45.03�2029���4�10706�10073�37.92�40.63�41.28�633���6�6750�6485�35.1�38.67�39.28�265���8�4764�4639�33.34�37.18�38�125���10�3559�3506�32.02�36.06�37.14�53��























































































Annex T������������Paris������Foreman������������������without option������without option������QP�rate�Y PSNR�C PSNR�bits Y��QP�rate�Y PSNR�C PSNR�
bits Y��1�920.23�47.4�48.45�72264��1�982.56�48.15�49.16�83689��2�445.33�41.7�42.44�36399��2�435.55�41.27�44.43�37779��3�318.3�39.44�40.1�26101��3�289.34�39.41�42.88�24983��5�189.31�35.16�36.75�15488��5�151.36�35.92�40.41�12601��7�130.1�32.47�34.79�10479��7�97.38�33.89�39.02�7689��8�108.37�31.32�33.98�8610��8�79.57�32.97�38.43�6055��10�82.24�29.74�32.78�6348��10�59.84�31.78�37.68�4268��15�48.79�27.18�30.87�3430��15�36.38�29.81�36.5�2133��20�31.88�25.43�29.64�1944��20�25.81�28.33�35.83�1180��25�23.77�24.28�
28.89�1242��25�20.96�27.38�35.36�751��30�18.39�23.33�28.32�779��30�18.1�26.63�34.94�508��������������Annex T������Annex T������QP�rate�Y PSNR�C PSNR�bits Y��QP��Y PSNR�C PSNR�bits Y��1�920.58�48.75�48.45�72269��1�982.68�49.01�49.15�83665��2�445.4�41.7�42.44�36399��2�435.58�41.32�44.42�37772��3�318.37�39.44�40.1�26101��3�289.41�39.41�42.88�24983��5�189.38�35.16�36.75�15488��5�151.43�35.92�40.41�12601��7�132.44�32.47�35.55�10479��7�98.87�33.89�39.52�7689��8�110.87�31.32�34.79�8610��8�80.76�32.97�38.98�6055��
10�83.65�29.74�33.43�6348��10�60.57�31.78�38.08�4268��15�50.95�27.18�32.39�3430��15�37.18�29.81�37.45�2133��20�33.97�25.43�31.56�1944��20�26.58�28.33�37.02�1180��25�25.84�24.28�31.16�1242��25�21.69�27.38�36.71�751��30�20.46�23.33�30.91�779��30�18.77�26.63�36.44�508��������������Trevor������������������������without option������������QP�rate�Y PSNR�C PSNR�bits Y��������1�706.2�47.11�49.07�57294��������2�316.85�42.71�44.79�26611��������3�218.05�40.94�43.29�18221��������5�122.69�37.33�40.85�9892��������7�82.27
�35.17�39.41�6303��������8�68.53�34.22�38.74�5070��������10�52.52�32.98�38�3649��������15�33.52�30.95�36.35�1967��������20�24.56�29.55�35.13�1174��������25�20.22�28.62�34.46�797��������30�17.61�27.87�34.27�573��������������������Annex T������������QP�rate�Y PSNR�C PSNR�bits Y��������1�705.55�49.18�49.06�57233��������2�317.03�42.81�44.78�26624��������3�218.16�40.94�43.29�18224��������5�122.75�37.33�40.85�9892��������7�83.45�35.17�39.92�6303��������8�69.6�34.22�39.4�5070��������10�53.13�32.98�38.46�3649������
��15�34.44�30.95�37.55�1967��������20�25.44�29.55�37.02�1174��������25�21.11�28.62�36.74�797��������30�18.5�27.87�36.5�573��������
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