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Abstract

This contribution investigates performance when targeting CfP bitrates using sequence specific QP’s compared to common conditions (QP=22, 27, 32 and 37) for low delay and random access configurations. The sequence specific QPs gives very similar coding efficiency as for the common conditions and gives bitrates generally closer to application bitrates and thus better suited for subjective assessment. A positive side effect is that the worst case encoding time is reduced by about 20%.
Background
Using QP=22 generates high bitrates for some sequences, far from applications bitrates for broadcast and video communication. For example the 1080p/60Hz sequence BQTerrace is encoded at 41Mbps at QP=22 for random access high-efficiency configuration and at 81Mbps for low-delay high-efficiency configuration using the common conditions [1]. At low QPs it is very hard to distinguish coding artifacts for some sequences. Optimization of codec performance towards high rates may not be desired. It is possibly better to have rate points better suited for subjective assessments. 
 Generation of sequence dependent QPs
To target bitrates defined in the CfP [4] the sequence specific QPs from contribution [2] have been used as a starting point. Those QPs have then been adjusted to fit the range between the max and the min QP with only 4 QPs for each sequence. The in-between QPs were then obtained at equal distance from the max and min QPs and rounded to integer values. For all intra coding the sequence specific QPs for random access minus 1 is used to get better quality of the intra frames to enable subjective viewing with reduced flickering. All other settings are according to the common conditions [1].
Results
The results were obtained using TMuC 0.7 both for the anchor using common conditions [1] and using sequence dependent QPs. The encoders and decoders were compiled on Linux using gcc 4.3.3. The simulations were performed on a Linux cluster using Intel processors of 2.9GHz.

A summary of the results is shown below. BD-rate is according to [2]. Encoding time and decoding time are ratios of time measures of sequence dependent QPs and common conditions both using TMuC 0.7. Time is measured as user time.
Table I: BD-rate and encoding and decoding time ratios for common conditions and sequence dependent QPs
	 
	Intra
	Intra LoCo

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

	Class A
	-0,1 
	0,1 
	0,2 
	0,1 
	0,0 
	0,1 

	Class B
	-0,1 
	-0,1 
	0,2 
	0,0 
	-0,3 
	-0,1 

	Class C
	-0,2 
	0,5 
	0,6 
	-0,3 
	0,3 
	0,2 

	Class D
	-0,2 
	-0,1 
	-0,1 
	-0,1 
	-0,5 
	-0,3 

	Class E
	-0,3 
	0,7 
	0,8 
	-0,1 
	0,3 
	0,2 

	All
	-0,2 
	0,2 
	0,3 
	-0,1 
	-0,1 
	0,0 

	Enc Time[%]
	101%
	100%

	Dec Time[%]
	96%
	98%

	
	
	
	
	
	
	

	 
	 
	Random access
	 
	 
	Random access LoCo
	 

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

	Class A
	-0,3 
	0,3 
	0,3 
	-0,3 
	-0,3 
	0,0 

	Class B
	-0,4 
	-0,1 
	-0,2 
	-0,5 
	-0,2 
	-0,4 

	Class C
	0,1 
	-1,1 
	-1,1 
	0,1 
	-0,9 
	-0,9 

	Class D
	0,0 
	-0,3 
	-0,5 
	0,0 
	-0,5 
	0,0 

	Class E
	 
	 
	 
	 
	 
	 

	All
	-0,1 
	-0,4 
	-0,5 
	-0,1 
	-0,5 
	-0,4 

	Enc Time[%]
	98%
	97%

	Dec Time[%]
	100%
	99%

	
	
	
	
	
	
	

	 
	Low delay
	Low delay LoCo

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

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	-0,4 
	0,0 
	0,1 
	-0,2 
	0,1 
	-0,2 

	Class C
	0,1 
	0,6 
	0,8 
	0,2 
	0,3 
	0,3 

	Class D
	0,0 
	0,4 
	0,2 
	0,1 
	0,1 
	0,2 

	Class E
	0,2 
	-0,5 
	0,5 
	0,0 
	-1,8 
	-0,1 

	All
	-0,1 
	0,2 
	0,4 
	0,0 
	-0,2 
	0,1 

	Enc Time[%]
	99%
	98%

	Dec Time[%]
	98%
	98%


Table II: Comparison of average bitrates for high-efficiency and low complexity configurations for common conditions and sequence dependent QPs
	 
	Intra
	 
	Intra LoCo
	
	 

	 
	anchor
	seq QPs
	anchor
	seq QPs
	 

	 
	rate [kbps]
	rate [kbps]
	rate [kbps]
	rate [kbps]
	 

	Class A
	55780,82
	52801,53
	59892,57
	56843,47
	 

	Class B
	40783,02
	39025,17
	42926,15
	41411,19
	 

	Class C
	14230,39
	9394,013
	15181
	10061,89
	 

	Class D
	4888,911
	5976,728
	5184,165
	6338,288
	 

	Class E
	12305,1
	13108,81
	13562,87
	14427,48
	 

	All
	23826,07
	22307,68
	25364,73
	23868,11
	 

	
	
	
	
	
	

	
	
	
	
	
	

	 
	Random access
	Random access LoCo
	 

	 
	anchor
	seq QPs
	anchor
	seq QPs
	CfP

	 
	rate [kbps]
	rate [kbps]
	rate [kbps]
	rate [kbps]
	rate [kbps]

	Class A
	10975,84
	7111,679
	12041,57
	7963,065
	8250

	Class B
	6637,275
	4218,081
	6936,614
	4704,447
	5000

	Class C
	2176,126
	1048,038
	2449,662
	1168,549
	1192

	Class D
	693,5393
	766,6257
	807,9576
	892,2079
	878

	Class E
	
	 
	 
	 
	 

	All
	4441,115
	2838,161
	4786,446
	3179,426
	3318,667

	
	
	
	
	
	

	
	
	
	
	
	

	 
	Low delay
	 
	Low delay LoCo
	 

	 
	anchor
	seq QPs
	anchor
	seq QPs
	CfP

	 
	rate [kbps]
	rate [kbps]
	rate [kbps]
	rate [kbps]
	rate [kbps]

	Class A
	 
	 
	 
	 
	 

	Class B
	10150,52
	4530,713
	10023,87
	6112,433
	5000

	Class C
	3001,806
	1350,127
	3552,469
	1589,851
	1192

	Class D
	988,0381
	1060,644
	1237,969
	1356,182
	878

	Class E
	1167,315
	919,5454
	1375,011
	1133,055
	878

	All
	4388,37
	2190,955
	4587,884
	2859,092
	2244,625


 In Table I it is shown that the BD-rate is marginally affected by the use of sequence dependent QPs although the average bitrates in Table II are significantly lower for sequence dependent QPs than for the common conditions. Using sequence dependent QPs, bitrates closer to the bitrates that were defined in CfP [4] are obtained except for low delay configurations for Class D. The average encoding and decoding time are a little shorter for sequence dependent QPs compared to the common conditions. 

The full results can be found in attached excel sheet. There can it also be seen that the worst case encoding time for one rate point (high-efficency low-delay) is reduced from 118 hours to 94 hours, e.g. by 20%.
1 Conclusions

It has been shown that the use of sequence dependent QPs has marginal effect on the BD-rate. One advantage of sequence dependent QPs is that it avoids optimization on bitrates far from application bitrates and thus also in most cases gives rate points better suited for subjective assessment. 
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