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Abstract

This contribution is a report of cross-check result of CE3 Tool 10 (Progressive MV resolution) in JCTVC-F903. The experimental results perfectly match with the one provided by MediaTek in the rate-distortion performance.
Experimental Condition
Table 1 shows summary of the test on Tool 10 in CE3 [1]. The software to be tested was provided by MediaTek and its performance relative to the HM4.0 software was checked under the common test condition described in JCTVC-F900 [2]. The computing platform is Linux 64bits and the executables were compiled on 64-bit Linux with gcc 4.4.3.
Table 1: Summary of the test on Tool 10 in CE3

	Proponent
	Software
	Macros

	Mediatek (F125) without 1/8 pixel, TH=2
	source_PMVR_without_EighthPixel.zip
	#define MTK_PMVR      1

	
	
	#define MTK_TH_VALUE    2

	
	
	#define MTK_TH_ADAPTATION   0

	Mediatek (F125) without 1/8 pixel, TH=4
	source_PMVR_without_EighthPixel.zip
	#define MTK_PMVR      1

	
	
	#define MTK_TH_VALUE    4 

	
	
	#define MTK_TH_ADAPTATION   0

	Mediatek (F125) with 1/8 pixel, THq=4, THe=0
	source_PMVR_with_EighthPixel.zip
	#define MTK_EIGHTH    1

	
	
	#define MTK_PMVR      1

	
	
	#define MTK_TH0       0

	
	
	#define MTK_TH1       4

	
	
	#define MTK_TH_ADAPTATION   0

	Mediatek (F125) with 1/8 pixel, THq=4, THe=2
	source_PMVR_with_EighthPixel.zip
	#define MTK_EIGHTH    1

	
	
	#define MTK_PMVR      1

	
	
	#define MTK_TH0       2

	
	
	#define MTK_TH1       4

	
	
	#define MTK_TH_ADAPTATION   0


Results
R-D performance and execution time of each experimental result are summarized in Table 3-6. Detailed results are included in the attached excel sheet. It was confirmed that these results perfectly match with the one provided by MediaTek.
Figure 1 to 6 show the subjective quality of Mediatek(F125) with 1/8pixel, THq=4, The=2 setting compared to HM4.0 such as below table. The obvious difference is not observed among them in terms of ringing noises.

Table 2: Sample decoded picture in order to check ringing noises in CE3
	Configuration
	Sequences
	QP
	Frame no.
	Tool

	LC-LDP
	PartyScene
	37
	100
	SAO off

	LC-LDP
	PartyScene
	37
	100
	(SAO on)

	HE-RA
	PartyScene
	37
	100
	(SAO on, ALF on)


Table 3: Experimental result of Mediatek (F125) without 1/8 pixel, TH=2
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Class A -0.4% -1.1% -1.0% -0.4% -0.8% -0.7%

Class B -0.2% -0.5% -0.4% -0.3% -0.5% -0.3%

Class C -0.2% -0.6% -0.6% -0.3% -0.4% -0.5%

Class D 0.0% -0.5% -0.4% -0.1% -0.3% -0.3%

Class E

Overall -0.2% -0.7% -0.6% -0.3% -0.5% -0.4%

-0.2% -0.6% -0.6% -0.3% -0.5% -0.4%

Enc Time[%]

Dec Time[%]

Mult[%]

Adds[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

Y U V Y U V

Class A

Class B -0.2% -0.4% -0.4% -0.2% -0.1% -0.1%

Class C -0.2% -0.3% -0.4% -0.3% -0.1% -0.4%

Class D 0.0% -0.1% -0.5% 0.0% -0.1% 0.0%

Class E -0.2% -0.3% 0.4% -0.2% 0.7% 0.2%

Overall -0.1% -0.3% -0.3% -0.2% 0.1% -0.1%

-0.1% -0.3% -0.3% -0.2% 0.0% -0.1%

Enc Time[%]

Dec Time[%]

Mult[%]

Adds[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

Y U V Y U V

Class A

Class B -0.1% -0.1% -0.1% -0.1% 0.1% 0.0%

Class C 0.0% 0.0% -0.1% 0.0% -0.1% 0.1%

Class D 0.2% 0.1% 0.1% 0.2% -0.1% -0.1%

Class E 0.0% -0.1% 0.3% 0.1% 0.0% -0.2%

Overall 0.0% 0.0% 0.0% 0.1% 0.0% 0.0%

0.0% 0.0% 0.0% 0.1% 0.0% -0.1%

Enc Time[%]

Dec Time[%]

Mult[%]

Adds[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

Gain Ave.[%] -0.12% -0.23% -0.23%

Gain Min. [%] -0.96% -2.40% -1.93%

Gain Max.[%] 0.50% 2.13% 1.35%

Enc Time[%]

Dec Time[%]

Mult Ave.[%]

Mult Worst[%]

Adds Ave.[%]

Adds Worst[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(2D) Worst[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

MemBand(1D) Worst[%]

Random Access HE Random Access LC

94%

99%

95%

99%

-1%

4%

-1%

7%

-5% -5%

-5% -5%

-3% -3%

-7% -8%

-7% -8%

-1% -1%

5% 7%

Low delay B LC Low delay B HE

95%

99%

94%

100%

-4% -4%

-1% -1%

5% 5%

-1% -1%

4% 5%

-7% -8%

Low delay P LC Low delay P HE

96%

100%

98%

100%

-7% -8%

-4% -4%

-2% -2%

3% 3%

-2% -2%

3% 2%

95.22%

99.58%

-7%

0%

-7%

-1%

4%

0%

0%

-4%

-1%

4%

0%


Table 4: Experimental result of Mediatek (F125) without 1/8 pixel, TH=4
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Class A -0.3% -1.0% -0.9% -0.4% -0.5% -0.6%

Class B -0.2% -0.4% -0.3% -0.3% -0.5% -0.3%

Class C -0.2% -0.4% -0.4% -0.3% -0.3% -0.4%

Class D -0.1% -0.4% -0.4% -0.1% -0.4% -0.2%

Class E

Overall -0.2% -0.6% -0.5% -0.3% -0.4% -0.4%

-0.2% -0.5% -0.5% -0.3% -0.5% -0.4%

Enc Time[%]

Dec Time[%]

Mult[%]

Adds[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

Y U V Y U V

Class A

Class B -0.2% -0.6% -0.4% -0.2% -0.1% -0.2%

Class C -0.2% -0.4% -0.5% -0.2% -0.1% -0.5%

Class D 0.0% -0.1% -0.2% -0.1% -0.2% -0.1%

Class E -0.1% -0.1% -0.4% -0.1% 0.2% 0.3%

Overall -0.1% -0.3% -0.4% -0.1% -0.1% -0.2%

-0.1% -0.4% -0.4% -0.1% -0.1% -0.2%

Enc Time[%]

Dec Time[%]

Mult[%]

Adds[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

Y U V Y U V

Class A

Class B -0.1% -0.2% -0.4% -0.1% -0.1% 0.0%

Class C -0.1% -0.2% -0.3% -0.1% -0.2% -0.2%

Class D 0.0% -0.5% -0.4% 0.0% -0.2% -0.4%

Class E 0.0% 0.4% -0.1% 0.0% -0.2% -1.1%

Overall -0.1% -0.2% -0.3% 0.0% -0.2% -0.3%

0.0% -0.2% -0.3% 0.0% -0.2% -0.4%

Enc Time[%]

Dec Time[%]

Mult[%]

Adds[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

Gain Ave.[%] -0.14% -0.29% -0.34%

Gain Min. [%] -0.84% -1.97% -2.04%

Gain Max.[%] 0.25% 1.59% 1.00%

Enc Time[%]

Dec Time[%]

Mult Ave.[%]

Mult Worst[%]

Adds Ave.[%]

Adds Worst[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(2D) Worst[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

MemBand(1D) Worst[%]

-1%

5%

0%

0%

-2%

-1%

5%

0%

97.69%

99.85%

-4%

0%

-4%

2% 6%

-1% -1%

2% 7%

-4% -4%

-2% -2%

-1% -1%

-1% -1%

5% 6%

-4% -4%

Low delay P LC Low delay P HE

98%

100%

100%

101%

-3% -2%

-1% -1%

5% 5%

-4% -4%

-4% -4%

-1% -1%

6% 5%

Low delay B LC Low delay B HE

97%

100%

96%

100%

-1%

6%

-1%

5%

-3% -3%

-3% -3%

-2% -2%

Random Access HE Random Access LC

97%

100%

98%

99%


Table 5: Experimental result of Mediatek (F125) with 1/8 pixel, THq=4, THe=0
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Class A -0.4% -1.2% -1.1% -0.6% -0.9% -0.9%

Class B -0.3% -0.7% -0.6% -0.6% -0.9% -0.8%

Class C -0.5% -0.8% -0.8% -0.7% -1.2% -1.2%

Class D -0.5% -0.9% -0.9% -0.9% -1.5% -1.6%

Class E

Overall -0.4% -0.9% -0.8% -0.7% -1.1% -1.1%

-0.4% -0.9% -0.8% -0.7% -1.1% -1.1%

Enc Time[%]

Dec Time[%]

Mult[%]

Adds[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

Y U V Y U V

Class A

Class B -0.2% -0.5% -0.8% -0.3% -0.6% -0.3%

Class C -0.4% -0.8% -0.7% -0.5% -0.5% -0.8%

Class D -0.4% -1.1% -1.3% -0.5% -0.9% -1.3%

Class E -0.1% -0.1% 0.7% -0.2% 0.3% 0.1%

Overall -0.3% -0.6% -0.6% -0.4% -0.5% -0.6%

-0.3% -0.6% -0.6% -0.4% -0.5% -0.6%

Enc Time[%]

Dec Time[%]

Mult[%]

Adds[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

Y U V Y U V

Class A

Class B -0.5% -0.7% -0.4% -0.6% -0.4% -0.5%

Class C -1.5% -1.3% -1.3% -1.4% -1.3% -1.3%

Class D -2.5% -2.6% -3.4% -2.5% -2.6% -3.0%

Class E -0.5% -0.3% -0.8% -0.4% 0.1% -0.6%

Overall -1.3% -1.3% -1.4% -1.2% -1.1% -1.3%

-1.3% -1.3% -1.4% -1.2% -1.1% -1.3%

Enc Time[%]

Dec Time[%]

Mult[%]

Adds[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

Gain Ave.[%] -0.71% -0.91% -0.98%

Gain Min. [%] -7.81% -8.19% -10.22%

Gain Max.[%] 0.25% 1.42% 1.34%

Enc Time[%]

Dec Time[%]

Mult Ave.[%]

Mult Worst[%]

Adds Ave.[%]

Adds Worst[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(2D) Worst[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

MemBand(1D) Worst[%]

Random Access HE Random Access LC

95%

100%

96%

100%

2%

10%

3%

11%

8% 8%

8% 8%

4% 4%

-3% -3%

-3% -3%

2% 2%

9% 9%

Low delay B LC Low delay B HE

95%

100%

95%

100%

-1% -1%

0% 0%

5% 6%

0% 0%

5% 6%

-3% -4%

Low delay P LC Low delay P HE

97%

100%

98%

100%

-3% -4%

-2% -2%

-1% -1%

4% 3%

-1% -1%

4% 4%

96.19%

100.00%

1%

0%

1%

0%

6%

0%

0%

0%

1%

6%

0%


Table 6: Experimental result of Mediatek (F125) with 1/8 pixel, THq=4, THe=2
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Class A 0.0% -0.9% -0.9% -0.1% -1.1% -0.9%

Class B -0.1% -0.6% -0.7% -0.3% -1.1% -1.0%

Class C -0.6% -1.1% -1.0% -0.9% -1.7% -1.6%

Class D -0.7% -1.1% -1.2% -1.1% -1.9% -2.4%

Class E

Overall -0.4% -0.9% -0.9% -0.6% -1.4% -1.4%

-0.4% -0.9% -0.9% -0.6% -1.4% -1.4%

Enc Time[%]

Dec Time[%]

Mult[%]

Adds[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

Y U V Y U V

Class A

Class B 0.3% -0.5% -0.9% 0.1% -1.3% -1.4%

Class C -0.3% -0.8% -0.9% -0.5% -1.8% -2.2%

Class D -0.5% -1.4% -2.1% -1.1% -2.8% -4.0%

Class E 1.5% 0.9% 0.9% 1.3% 0.6% 0.3%

Overall 0.2% -0.6% -0.9% -0.1% -1.5% -1.9%

0.2% -0.6% -0.9% -0.1% -1.5% -1.9%

Enc Time[%]

Dec Time[%]

Mult[%]

Adds[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

Y U V Y U V

Class A

Class B -1.6% -1.7% -2.1% -1.4% -2.0% -1.9%

Class C -3.1% -2.7% -2.9% -2.7% -3.3% -3.5%

Class D -4.8% -4.5% -5.3% -4.6% -5.3% -6.0%

Class E -1.6% -1.4% -0.5% -0.7% -1.2% -0.8%

Overall -2.8% -2.6% -2.8% -2.4% -3.0% -3.1%

-2.8% -2.6% -2.8% -2.4% -3.0% -3.1%

Enc Time[%]

Dec Time[%]

Mult[%]

Adds[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

Gain Ave.[%] -1.01% -1.66% -1.85%

Gain Min. [%] -15.61% -14.51% -17.91%

Gain Max.[%] 1.96% 2.79% 0.99%

Enc Time[%]

Dec Time[%]

Mult Ave.[%]

Mult Worst[%]

Adds Ave.[%]

Adds Worst[%]

Access[%]

MemBand(2D) Ave.[%]

MemBand(2D) Max.[%]

MemBand(2D) Worst[%]

MemBand(1D) Ave.[%]

MemBand(1D) Max.[%]

MemBand(1D) Worst[%]

Random Access HE Random Access LC

104%

100%

104%

99%

1%

12%

2%

7%

11% 10%

11% 10%

5% 5%

6% 5%

6% 5%

1% 2%

11% 7%

Low delay B LC Low delay B HE

105%

100%

106%

100%

1% 1%

-1% 0%

6% 6%

-1% 0%

6% 6%

10% 9%

Low delay P LC Low delay P HE

107%

100%

107%

100%

10% 9%

3% 3%

0% 1%

9% 9%

0% 1%

9% 9%

105.64%

100.03%

8%

0%

8%

1%

8%

0%

0%

3%

1%

8%

0%
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Figure 1: HM4.0, LC-LDP, PartyScene, QP37, Frame no. 100
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Figure 2: JCTVC-F125 with 1/8pixel, THq=4, The=2 Setting, 
LC-LDP, PartyScene, QP37, Frame no. 100
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Figure 3: HM4.0, LC-LDP, PartyScene, QP37, Frame no. 100, SAO off
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Figure 4: JCTVC-F125 with 1/8pixel, THq=4, The=2 setting, 
LC-LDP, PartyScene, QP37, Frame no. 100 SAO off
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Figure 5: HM4.0, HE-RA, PartyScene, QP37, Frame no. 100
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Figure 6: JCTVC-F125 with 1/8pixel, THq=4, The=2 setting, 
HE-RA, PartyScene, QP37, Frame no. 100
Additional Results (Information)
The bit precision of motion vector has not been defined clearly in HM4.0 yet. However, in the case of 8Kx4K image, 16 bit would be needed for horizontal component of motion vector. When the motion vector is extended to 1/8pel precision from current 1/4pel one, one more bits would be needed to support it. It causes that 17 bit motion vector should be stored in co-located memory for deriving temporal motion vector predictor, and as the result, it affects the increase of memory bandwidth and memory capacity for co-located picture. To avoid it, it was proposed that 1/8pel motion vector was scaled down to 1/4-pel when it was stored into the co-located memory in JCVTC-F471 [3]. This aspect was integrated to JCTVC-F125 software, and tested. R-D performance and execution time of each experimental result are summarized in Table 8-9. Detailed results are included in the attached excel sheet. 0.1-0.2% loss was observed compared to JCTVC-F125 original one. It is considered that the bit precision issue of motion vector should be addressed in an AHG or CE.
Table 7: Bit precision for horizontal component of motion vector

	integer precision (from -8191 to 8192)
	14bit

	decimal precision (quarter pel)
	2bit


Table 8: Experimental result of Mediatek (F125) with 1/8 pixel, THq=4, THe=0 and reducing bit of motion vector of co-located memory
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Class A -0.4% -1.3% -1.1% -0.5% -1.0% -1.1%

Class B -0.3% -0.7% -0.6% -0.5% -0.9% -0.8%

Class C -0.5% -0.9% -0.9% -0.7% -1.2% -1.2%

Class D -0.5% -0.9% -1.0% -0.8% -1.4% -1.6%

Class E

Overall -0.4% -0.9% -0.9% -0.6% -1.1% -1.1%

-0.4% -0.9% -0.9% -0.7% -1.1% -1.1%

Enc Time[%]

Dec Time[%]

Y U V Y U V

Class A

Class B -0.2% -0.5% -0.4% -0.3% -0.4% -0.3%

Class C -0.4% -0.7% -0.6% -0.4% -0.4% -0.8%

Class D -0.1% -1.2% -1.1% -0.3% -0.6% -1.0%

Class E 0.0% 0.0% 1.0% -0.2% 0.8% -0.1%

Overall -0.2% -0.6% -0.4% -0.3% -0.2% -0.6%

-0.2% -0.6% -0.3% -0.3% -0.2% -0.6%

Enc Time[%]

Dec Time[%]

Y U V Y U V

Class A

Class B -0.4% -0.4% -0.3% -0.5% -0.2% -0.5%

Class C -1.2% -0.9% -1.1% -1.0% -1.0% -1.1%

Class D -2.0% -1.9% -1.9% -1.9% -1.9% -2.2%

Class E -0.3% -0.4% 0.1% -0.2% -0.6% -0.2%

Overall -1.0% -0.9% -0.8% -0.9% -0.9% -1.0%

-1.0% -1.0% -1.0% -0.9% -0.9% -1.0%

Enc Time[%]

Dec Time[%]

Random Access HE Random Access LC

95%

100%

96%

100%

Low delay B LC Low delay B HE

95%

100%

95%

100%

Low delay P LC Low delay P HE

97%

99%

98%

100%


Table 9: Experimental result of Mediatek (F125) with 1/8 pixel, THq=4, THe=2 and reducing bit of motion vector of co-located memory
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Class A 0.0% -0.8% -0.9% -0.1% -1.1% -0.9%

Class B -0.1% -0.6% -0.7% -0.3% -1.1% -0.9%

Class C -0.6% -1.2% -1.1% -0.9% -1.6% -1.6%

Class D -0.6% -1.2% -1.3% -1.1% -1.8% -2.2%

Class E

Overall -0.3% -0.9% -1.0% -0.6% -1.4% -1.3%

-0.3% -0.9% -0.9% -0.6% -1.4% -1.4%

Enc Time[%]

Dec Time[%]

Y U V Y U V

Class A

Class B 0.3% -0.4% -0.8% 0.2% -0.9% -1.0%

Class C -0.1% -0.7% -0.7% -0.4% -1.7% -2.0%

Class D 0.0% -0.7% -1.4% -0.6% -2.2% -2.9%

Class E 1.3% 0.1% 0.5% 1.2% 0.6% 0.2%

Overall 0.3% -0.4% -0.7% 0.0% -1.1% -1.5%

0.3% -0.5% -0.6% 0.0% -1.1% -1.5%

Enc Time[%]

Dec Time[%]

Y U V Y U V

Class A

Class B -1.5% -1.5% -1.7% -1.3% -1.5% -1.5%

Class C -2.9% -2.9% -2.8% -2.5% -3.2% -3.3%

Class D -4.3% -4.7% -5.3% -4.0% -5.0% -5.6%

Class E -1.6% -1.3% -0.7% -0.6% -1.0% -0.7%

Overall -2.6% -2.6% -2.7% -2.2% -2.7% -2.8%

-2.6% -2.6% -2.7% -2.2% -2.6% -2.8%

Enc Time[%]

Dec Time[%]

Random Access HE Random Access LC

104%

100%

104%

100%

Low delay B LC Low delay B HE

105%

99%

105%

100%

Low delay P LC Low delay P HE

107%

100%

107%

100%


Conclusion
The results of CE3 Tool 10 were confirmed. 
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