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Abstract

The purpose of this document is to crosscheck the estimation of the explicit Weighted Prediction (WP) parameters proposed by Toshiba in JCTVC-F326 [1]. In the proposed method, the DC and AC of the current frame to encode and of the reference frames are calculated and next used to estimate the WP parameters.

The fading sequences used for the tests were created using the fading tool provided in AHG18.
The verification task has been done successfully and the results confirm those reported in JCTVC-F326.
1 Verification
Toshiba provided the HM-3.0-based source code of their WP estimation software. It was developed from the reference WP implementation provided in AHG18 and presented in JCTVC-F265 [2]. The proposed codec is described in JCTVC-F326 and the verifications are carried out by setting the following WP related parameters in the provided code:
#define WEIGHT_PRED

///< enable weighted prediction

#define WEIGHT_PRED_TEST      
///< enable testing of weighted prediction: loading of file containing explicit WP parameters

#define EST_WEIGHT_PARAM 1
///< enable explicit parameters estimation for wegihted prediction based on alpha-blending scheme

#define WP_HI_ACC_BI_REFINE 1 ///< enable high accuracy weighted bi-pred for wegihted
prediction

In the proposed method, the DC and AC of the current frame to encode and of the reference frames are calculated and next used to estimate the WP parameters. The WP weightings is calculated with high accuracy (14 bits) and the estimated WP validity is checked using SAD between the original frame and weighted reference frames.

Only High-Efficiency (HE) configurations (except all Intra) were run for the test with the provided code, and were compared to the HM 3.0 common configurations as defined in JCTVC-E700 [3].

The test sequences are fading-to-black and fading-to-white of 2 seconds duration. They were created with the regular HEVC sequences using the “FadingTool” software provided in AHG18 with the following settings (depending on the frame rate):
	Frame rate
	Nb frames

	24 Hz
	49

	30 Hz
	65

	50 Hz
	97

	60 Hz
	129


The fade sequences are made of linear fade-out (sequence to black or white) in the 1st half and a linear fade-in (respectively black or white to sequence) in the 2nd half (Figure 1). The fade strength is limited to the range [0.25, 0.75] instead of [0, 1] to avoid extreme PSNR numbers at the frame level that cause abnormal rate-distortion graphs.
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Figure 1: Linear Fade-to-black or Fade-to-white weights applied on the sequence and the black/white pictures respectively.

Tests were run on a cluster grid Linux (RedHat 5.5) with the following characteristics:
· CPU: 2 x Intel(R) Xeon(R) E5680 @ 3.33GHz, 6 cores.
· RAM: 96 Go per 6 cores.
2 Results

The BD-rates from our experimental results confirm those provided by Toshiba. They do not match exactly because they didn’t use exactly the same number of frames.
The results are listed in JCTVC-F457-FB.xls. and JCTVC-F457-FW.xls The encoder run time increase is between 0% to 27% in average and the decoder decrease run time reported is up to 18% compared with the encoder/decoder anchors obtained without WP.
	
	High-Efficiency – Fade-Black

	
	Random access
	Low Delay B
	Low Delay P

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

	Class A
	-17,5
	-20,7
	-21,0
	
	
	
	
	
	

	Class B
	-19,6
	-19,8
	-19,8
	-25,8
	-21,6
	-21,2
	-25,3
	-19,4
	-18,0

	Class C
	-14,9
	-14,7
	-15,1
	-13,4
	-12,4
	-12,4
	-14,3
	-11,9
	-12,7

	Class D
	-15,1
	-13,8
	-13,8
	-13,2
	-14,6
	-14,0
	-16,4
	-16,7
	-16,4

	Class E
	
	
	
	-42,7
	-29,0
	-28,7
	-44,2
	-31,1
	-29,1

	All
	-16,9
	-17,4
	-17,6
	-22,7
	-18,9
	-18,6
	-23,9
	-19,0
	-18,4

	Enc. time
	119%
	114%
	100%

	Dec. time
	98%
	98%
	89%


	
	Low-Complexity – Fade-Black

	
	Random access
	Low Delay B
	Low Delay P

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

	Class A
	-18,5
	-14,2
	-13,5
	
	
	
	
	
	

	Class B
	-19,9
	-8,8
	-18,3
	-31,6
	-28,8
	-36,7
	-30,1
	-28,2
	-31,2

	Class C
	-16,2
	-11,6
	-13,7
	-17,9
	-26,1
	-25,3
	-18,7
	-25,5
	-23,8

	Class D
	-16,5
	-10,6
	-13,3
	-17,5
	-23,7
	-25,3
	-20,0
	-25,0
	-26,8

	Class E
	
	
	
	-48,1
	-38,5
	-46,0
	-48,4
	-37,9
	-35,8

	All
	-17,9
	-11,2
	-14,9
	-27,8
	-28,7
	-32,7
	-28,1
	-28,5
	-29,1

	Enc. time
	127%
	124%
	108%

	Dec. time
	89%
	82%
	86%


	
	High-Efficiency – Fade-White

	
	Random access
	Low Delay B
	Low Delay P

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

	Class A
	-22,2
	-25,6
	-26,0
	
	
	
	
	
	

	Class B
	-23,4
	-25,4
	-24,6
	-28,7
	-24,5
	-24,0
	-28,1
	-22,6
	-21,0

	Class C
	-16,9
	-17,5
	-18,3
	-15,4
	-14,0
	-14,7
	-16,2
	-13,7
	-15,2

	Class D
	-16,1
	-15,3
	-14,7
	-12,8
	-16,0
	-14,7
	-16,5
	-16,6
	-16,3

	Class E
	
	
	
	-44,0
	-33,0
	-29,8
	-45,1
	-32,8
	-32,0

	All
	-19,9
	-21,2
	-21,1
	-24,3
	-21,4
	-20,5
	-25,4
	-20,8
	-20,4

	Enc. time
	115%
	110%
	95%

	Dec. time
	101%
	86%
	86%


	
	Low-Complexity – Fade-White

	
	Random access
	Low Delay B
	Low Delay P

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

	Class A
	-22,7
	-16,6
	-17,7
	
	
	
	
	
	

	Class B
	-23,7
	-15,1
	-22,0
	-35,5
	-32,2
	-39,1
	-34,5
	-30,4
	-33,5

	Class C
	-18,6
	-14,7
	-17,1
	-20,8
	-28,4
	-27,3
	-21,6
	-27,3
	-26,4

	Class D
	-17,8
	-12,6
	-16,6
	-18,0
	-24,9
	-26,6
	-21,2
	-27,1
	-28,4

	Class E
	
	
	
	-50,7
	-40,4
	-47,6
	-51,8
	-39,5
	-39,8

	All
	-20,9
	-14,8
	-18,5
	-30,3
	-30,9
	-34,6
	-31,2
	-30,5
	-31,6

	Enc. time
	122%
	119%
	101%

	Dec. time
	100%
	86%
	84%


3 Conclusion

The cross-check results are matching exactly with those presented by Toshiba in JCTVC-F326. 
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