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Abstract

This contribution presents the results for Max CU size experiment under TE12 for the low complexity configuration. Simulations show that when using CU32 size, for Intra only case the average BD-Bitrate gain is about 0.2%, for Random access case the average BD-Bitrate loss is about 7% and for low delay case the average BD-Bitrate loss is about 8.8%. Some comments on the visual quality are also made. Cross verification of the results were done with Motorola.
1 Introduction

TE12 aims to explore the performance of individual tools in the TMuC. Out of the several tools this contribution presents the results for comparison of CU32 versus CU64 (default) for the low complexity configurations. 

For this experiment the following conditions were used

· 64-bit Build of TMuC version 0.7.

· Compiled with Miscrosoft VS 2008.

· Unmodified settings for macros in the source code.

· Configuration files as specified in JCTVC-300 were used as a starting point.
2 Encoding and Decoding Environment

For running the encode jobs, a 1RU server PC running Windows 2003 x64 was used. This machine has 8 Xeon X5460 cores running @ 3.16GHz. The RAM on the system was 20GB.

The decodes were either done on the same machine or on a PC box running 64-bit Win7 Ultimate. This machine has 8 Xeon E5430 cores running @ 2.66GHz. The RAM on this system was 8GB. Because the decodes were potentially run on different system the difference was too large to make sense and hence the decode times have been removed to eliminate misinterpretation.

For some of the anchor encoding the final log file was not complete (but the encoding completed) and thus the encoding time was not present. As a result the Time ratio could not be calculated for the Intra only and Low delay cases. 
3 BD Results Summary

The Unit definition part of the configuration files were modified to run the experiment for CU32. The main lines modified were:

MaxCUWidth
: 32

MaxCUHeight
: 32

MaxPartitionDepth
: 3


QuadtreeTULog2MaxSize
: 5

Besides this, the configuration file was same as specified in JCTVC-B300 with the appropriate filenames and resolutions. The attached Excel sheet has all the results for the 3 different configurations.

We also ran the anchor encoding to verify our encoder build. As noted in the Excel sheet we did have some mismatches compared to the anchors provided by the coordinators. The difference were very minor and usually the there was a mismatch in the Luma PSNR (~0.02db). We verified the configurations and they were the same as those provided by the coordinators. The reason for this mismatch was not investigated further.

3.1 Intra Low Complexity

The average results for this configuration and the different Classes are summarized in the table below.

	
	BD-rate Y
	BD-rate U
	BD-rate V

	Class A
	0.3
	0.4
	0.4

	Class B
	0.7
	0.7
	0.8

	Class C
	0.2
	0.2
	0.2

	Class D
	0.0
	0.0
	0.0

	Class E
	1.2
	1.7
	1.6

	All
	0.5
	0.5
	0.6


The largest gains are in Class E sequences (highlighted in yellow). Class D has no gains. 

3.2 Low Delay Low Complexity

The average results for this configuration and the different Classes are summarized in the table below.

	
	BD-rate Y
	BD-rate U
	BD-rate V

	Class B
	7.2
	6.5
	7.6

	Class C
	2.1
	1.9
	2.1

	Class D
	0.9
	1.3
	1.3

	Class E
	31.0
	31.8
	31.0

	All
	8.8
	8.8
	9.0


The red highlights indicate that there was a loss in performance when using CU32. The loss in the Class E case is very significant resulting in an average loss of 8.8%.

3.3 Random Access Low Complexity

The average results for this configuration and the different Classes are summarized in the table below.

	
	BD-rate Y
	BD-rate U
	BD-rate V

	Class A
	8.3
	8.1
	8.2

	Class B
	12.5
	12.0
	11.6

	Class C
	4.3
	4.4
	4.3

	Class D
	2.3
	2.9
	2.9

	All
	7.0
	7.0
	6.9


The red highlights indicate that there was a loss in performance when using CU32. Only Class D has some gain when using CU32.

4 Visual results

A quick visual testing was carried out on the different configurations. Not all QPs settings were viewed since that would be very time consuming. We viewed the lowest and highest QP settings between CU64 & CU32. There was no difference observed on the lowest QP for all cases.
4.1 Intra Only Low Complexity

	Sequence
	QP = 37

	BasketballDrill
	No difference

	BasketballDrive
	Both can have similar artifacts on different frames. Vertical banding, occasional blockiness, loss of details.

	BasketballPass
	No diff

	BlowingBubbles
	More banding on CU64. Can be little softer

	BQMall
	More banding on CU64. Can be little softer

	BQSquare
	Not much diff

	BQTerrace
	Not much diff

	Cactus
	Not much diff

	Kimono1
	Not much diff

	ParkScene
	Not much diff

	PartyScene
	Not much diff

	PeopleOnStreet
	CU32 Slightly blockier in flat road. CU64 slightly more ringing around edges.

	RaceHorses1
	Not much diff

	RaceHorses2
	Not much diff

	Traffic
	Not much diff

	Vidyo1
	CU64 slightly more ringing around edges.

	Vidyo3
	CU64 slightly more ringing around edges.

	Vidyo4
	Not much diff


For the intra only case, the gains from using CU32 was between 0 and 1.4%. Visually the difference between CU64 and CU32 is also very minimal in most cases. There are very cases where CU64 can be softer thatn CU32. For the Class E sequence CU64 had slightly more noticeable ringing around the vertical edges. 
4.2 Low Delay Low Complexity

	Sequence
	QP = 37

	BasketballDrill
	Both have a trailing artifact but seems more pronounced on CU32.

	BasketballDrive
	Both have blockiness in fast moving object but CU64 can be slightly smoother at times.

	BasketballPass
	Not much difference

	BlowingBubbles
	Not much difference

	BQMall
	Not much difference

	BQSquare
	Not much difference

	BQTerrace
	Not much difference

	Cactus
	Not much difference

	Kimono1
	Not much difference

	ParkScene
	CU64 slightly softer & cleaner (less blocky) on the road. CU32 face has slightly more detail.

	PartyScene
	Not much difference

	RaceHorses1
	Not much difference

	RaceHorses2
	Not much difference

	Vidyo1
	Not much difference

	Vidyo3
	Not much difference

	Vidyo4
	Not much difference


Once again, the visual difference between CU64 and CU32 wasn’t very significant in most sequences for the QP=37 case. One “effect” present in both the sizes was a trailing effect (like the trailing mouse pointer effect). In spite of the significant rate difference between CU64 and CU32 no significant visual difference was noticed. This seems to indicate that CU64 is a useful tool for improving coding efficiency in the low delay case.
4.3 Random Access Low Complexity

	Sequence
	QP = 37

	BasketballDrill
	CU64 is slightly less blocky

	BasketballDrive
	CU64 is slightly less blocky on the fast moving objects.

	BasketballPass
	Not much difference.

	BlowingBubbles
	Not much difference.

	BQMall
	Not much difference.

	BQSquare
	Not much difference.

	BQTerrace
	Not much difference.

	Cactus
	CU64 is slightly less blocky on the fast moving objects.

	Kimono1
	Not much difference.

	ParkScene
	Not much difference.

	PartyScene
	Not much difference.

	PeopleOnStreet
	Not much difference.

	RaceHorses1
	CU64 is slightly less blocky on the fast moving objects.

	RaceHorses2
	CU64 slightly softer.

	Traffic
	Not much difference.


In the random access case too there wasn’t much difference observed between the CU64 and CU32 cases. But overall the loss in coding efficiency in not using CU64 can be large. Once again this indicates that CU64 can be a useful tool in improving coding efficiency.
5 Conclusion

This document presents the results of comparing CU64 and CU32 using TMuC 0.7. From the BD-PSNR and some visual evaluation there is an indication that using CU64 can provide coding efficiency gains at the same time not having adverse effect on the visual quality (at least at QP = 37). 
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