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Introduction
This contribution presents a summary of the test results generated by Nokia for the HEVC work item. The results can be summarized as:
· H.265/HEVC achieves roughly similar PSNR roughly using 30-40% less bitrate compared to H.264/AVC. It is expected that visual quality of H.265/HEVC shows higher gains, though this was not formally measured.
· The coding efficiency gains of H.265/HEVC are larger for higher resolutions (e.g. 720p and 1080p) compared to smaller resolutions (e.g. 240p and 480p). This is expected as H.265/HEVC was largely optimized for coding high resolutions videos.

· The coding efficiency gains of H.265/HEVC are consistent along different random access periods and also prediction structures (open GOP and closed GOP)

Results
The H.265/HEVC and H.264/AVC results were generated as described in S4-130165. 
The full test results are shown in the attached excel sheet, and a summary of the results are presented here. The summary results are generated using the Kimono, Parkscene, Cactus, Basketballdrive and BQTerrace sequences as the downsampled versions of the same sequences exists. The summary results extracted from the full results by first selecting the H.264/AVC encodings with bitrates roughly matching to 2 Mbps, 1.5 Mbps, 1 Mbps and 250 kbps for 1080p, 720p, 480p and 240p respectively. Then the corresponding H.265/HEVC sequence with roughly the same objective quality as measured by PSNR is selected. The results are then averaged for different resolutions. Below tables summarize the results.

RAP period = 1 second, closed GOP
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Bitrate (kbit/s) Y-PSNR (dB) Bitrate (kbit/s) Y-PSNR (dB) HEVC Gain

Average (1080p) 1169.5 33.7 1960.1 33.6 40.3%

Average (720p) 1087.9 35.2 1693.6 35.3 35.8%

Average (480p) 698.4 34.3 1043.9 34.6 33.1%

Average (240p) 177.9 33.6 255.4 33.9 30.3%


RAP period = 2 second, closed GOP
[image: image2.emf]HEVC AVC

Bitrate (kbit/s) Y-PSNR (dB) Bitrate (kbit/s)Y-PSNR (dB)HEVC Gain

Average (1080p) 1267.8 34.2 2058.3 33.9 38.4%

Average (720p) 971.6 35.2 1489.7 35.1 34.8%

Average (480p) 686.6 34.7 1002.3 34.8 31.5%

Average (240p) 174.8 33.9 244.8 34.0 28.6%


RAP period = 1 second, open GOP
[image: image3.emf]HEVC AVC

Bitrate (kbit/s)Y-PSNR (dB) Bitrate (kbit/s)Y-PSNR (dB)HEVC Gain

Average (1080p) 1145.4 33.8 1921.9 33.6 40.4%

Average (720p) 1064.2 35.3 1658.8 35.3 35.8%

Average (480p) 683.5 34.5 1022.1 34.7 33.1%

Average (240p) 173.8 33.7 249.8 34.0 30.4%


RAP period = 2 second, open GOP
[image: image4.emf]HEVC AVC

Bitrate (kbit/s) Y-PSNR (dB) Bitrate (kbit/s)Y-PSNR (dB) HEVC Gain

Average (1080p) 1253.3 34.3 2035.1 34.0 38.4%

Average (720p) 960.2 35.2 1472.6 35.1 34.8%

Average (480p) 678.0 34.8 990.2 34.8 31.5%

Average (240p) 172.2 34.0 241.2 34.1 28.6%


Conclusions

This contribution shows that H.265/HEVC brings significant gains that are consistent for different random access periods and prediction structures. The gains measured using objective quality metric, such as PSNR reach 35-40% for high resolution video. It is expected that higher gains would be achieved when quality is measured with subjective tests; however this was not measured in this test. 
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