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Abstract

This contribution reports cross-verification results of Toshiba’s contribution JCTVC-D152 [1] on reference frame memory compression for IBDI. The cross-verification tasks have been successfully completed and it is confirmed that the results match those presented in JCTVC-D152.
1 Introduction
At Guangzhou JCT-VC meeting, reference pictures memory compression AHG was established. One of tasks of the AHG is to study coding efficiency loss caused by fixed rounding of extended bit depth values for reference picture storage. In the discussion at Guangzhou meeting, it was pointed out that coding loss of by fixed rounding for class E sequences is rather anomalous and it is possibly due to some implementation defect on IBDI and fixed rounding. This problem was studied by Toshiba and NEC independently and it has been found that SSE calculation in the current TMuC software is not well-suited for fixed rounding for IBDI. As a solution, modified SSE calculation for IBDI is presented in JCTVC-D152 [1] by Toshiba (and is also proposed in JCTVC-D045 [2] by NEC). In addition, an adaptive scaling method to reduce reference frame memory for IBDI is also proposed in JCTVC-D152. This contribution is to cross-verify these proposals.
2 Analysis of implementation
We have reviewed the software provided by Toshiba. It is based on TMuC 0.9 and complies with their document description. As for adaptive scaling, two implementations were found in the software as follows.
(1) Compress reference frame by adaptive scaling algorithm, decompress compressed data, and store reconstructed images to reference frame memory.

(2) Add distortions same as those generated by adaptive scaling to reference frames.
In this verification test, the second implementation is used. It should be noted that SSE modification is also enabled in the test of adaptive scaling.
3 Test conditions

Our computing platform used for cross-verification tests is shown below.

· OS: Windows 7 Professional 64-bit

· CPU: Intel Xeon X5680 3.46GHz, 6 physical cores x 2 CPUs (12 cores in total)

· Memory: 32GiB

The encoder and decoder executables were generated with Microsoft Visual C++ 2008 SP1. We ran up to 12 encodings at the same time. Since Xeon CPU has automated over-clocking functionality, individual encoding time can be significantly varied.
All high-efficiency configurations were used for tests of fixed rounding. As for adaptive scaling, the “Random access high efficiency” and the “Low delay high efficiency” configurations were used and memory access bandwidth reduction was also measured. For memory access bandwidth measurement, the module implemented on 0.9-ahg-memory branch of TMuC 0.9, which is provided by reference pictures memory compression AHG, was used.
4 Simulation results
4.1 Fixed rounding with modified SSE
Table 1 shows the summary of simulation results on fixed rounding with modified SSE. The detailed results are shown in the attached spreadsheet, JCTVC-D281_Fixed_round.xls. It is confirmed that the results match those presented in JCTVD-D152.
4.2 Adaptive scaling with modified SSE
Table 2 and Table 3 show the summary of simulation results on adaptive scaling with modified SSE. The detailed results are shown in the attached spreadsheet, JCTVC-D281_Adaptive_scaling_r1.xls. Though there are some mismatches in memory access bandwidth of anchor data, they are trivial and due to the difference of platforms where anchor streams were generated. It is confirmed that the results match those presented in JCTVD-D152.
	Table 1: Summary of results on fixed rounding with modified SSE. 

　
	Intra

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

	Class A
	0.1 
	-0.2 
	-0.5 

	Class B
	0.1 
	-0.3 
	-0.8 

	Class C
	0.1 
	0.1 
	0.0 

	Class D
	0.1 
	0.1 
	0.1 

	Class E
	0.1 
	-1.5 
	-1.2 

	All
	0.1 
	-0.3 
	-0.4 

	Enc Time[%]
	100%

	Dec Time[%]
	100%

	
	
	
	

	　
	Random access

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

	Class A
	0.9 
	1.4 
	1.4 

	Class B
	1.1 
	2.4 
	1.6 

	Class C
	0.8 
	1.4 
	1.3 

	Class D
	0.5 
	1.4 
	1.8 

	Class E
	　
	　
	　

	All
	0.8 
	1.7 
	1.5 

	Enc Time[%]
	101%

	Dec Time[%]
	108%

	
	
	
	

	　
	Low delay

	　
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	　
	　
	　

	Class B
	2.2 
	4.4 
	5.3 

	Class C
	1.5 
	3.1 
	3.2 

	Class D
	1.1 
	9.4 
	10.5 

	Class E
	8.5 
	0.3 
	0.3 

	All
	2.9 
	4.6 
	5.1 

	Enc Time[%]
	101%

	Dec Time[%]
	108%


Table 2: Summary of results on adaptive scaling. 

	　
	Random access

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

	Class A
	0.2 
	0.2 
	-0.2 

	Class B
	0.4 
	0.3 
	-0.4 

	Class C
	0.3 
	0.2 
	0.1 

	Class D
	0.2 
	0.4 
	0.6 

	Class E
	　
	　
	　

	All
	0.3 
	0.3 
	0.0 

	Enc Time[%]
	96%

	Dec Time[%]
	102%

	
	
	
	

	　
	Low delay

	　
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	　
	　
	　

	Class B
	0.9 
	2.0 
	0.9 

	Class C
	0.5 
	0.8 
	0.9 

	Class D
	0.4 
	0.3 
	1.3 

	Class E
	3.3 
	-1.3 
	1.8 

	All
	1.1 
	0.6 
	1.2 

	Enc Time[%]
	96%

	Dec Time[%]
	98%


Table 3: Summary of memory compression performance on adaptive scaling. 

	　
	Random access

	
	Memory bandwith increase %

	
	8bit/8bit
	32bit/ 64bit
	32bit/128bit
	64bit/128bit
	64bit/256bit
	64bit/512bit
	64bit/256bit
w/ FIFO cache
	64bit/512bit
w/ FIFO cache

	Class A
	-12.0%
	-21.2%
	-25.1%
	-30.0%
	-40.0%
	-50.3%
	-34.9%
	-34.8%

	Class B
	-13.9%
	-23.0%
	-27.2%
	-31.0%
	-38.4%
	-46.4%
	-34.4%
	-34.8%

	Class C
	-11.5%
	-21.6%
	-25.5%
	-30.8%
	-39.6%
	-49.7%
	-37.9%
	-38.6%

	Class D
	-6.6%
	-18.2%
	-22.3%
	-29.0%
	-39.3%
	-50.7%
	-39.7%
	-40.3%

	Class E
	　
	　
	　
	　
	　
	　
	　
	　

	All
	-11.1%
	-21.1%
	-25.1%
	-30.3%
	-39.2%
	-48.9%
	-36.8%
	-37.3%


	　
	Low delay

	
	Memory bandwith increase %

	
	8bit/8bit
	32bit/ 64bit
	32bit/128bit
	64bit/128bit
	64bit/256bit
	64bit/512bit
	64bit/256bit
w/ FIFO cache
	64bit/512bit
w/ FIFO cache

	Class A
	　
	　
	　
	　
	　
	　
	　
	　

	Class B
	-9.7%
	-20.0%
	-23.9%
	-29.1%
	-37.8%
	-47.0%
	-37.1%
	-37.7%

	Class C
	-7.8%
	-19.0%
	-22.8%
	-29.5%
	-39.6%
	-50.2%
	-41.4%
	-42.5%

	Class D
	-1.7%
	-15.0%
	-19.2%
	-27.6%
	-40.4%
	-51.5%
	-41.5%
	-42.5%

	Class E
	-23.3%
	-27.6%
	-30.8%
	-32.5%
	-40.4%
	-52.4%
	-38.2%
	-40.6%

	All
	-9.8%
	-19.9%
	-23.7%
	-29.5%
	-39.4%
	-49.9%
	-39.5%
	-40.7%


5 Conclusions
This contribution has presented cross-verification results of Toshiba’s contribution JCTVC-D152 [1] on reference frame memory compression for IBDI. The cross-verification tasks have been successfully completed and it is confirmed that the results match those generated by Toshiba.
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