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Abstract
This contribution proposes a technique to avoid a large transform usage. The techniques are studied in CE1 (SubCE6.2). This contribution reports the test results as follow the test condition of CE1. With the Benchmark set (BMS) tools as reference, simulation results reportedly show that the proposed technique achieves 0.00%, 0.16% and -0.03% BD-rate, 101%, 97%, 97% encoding time, 99%, 99% and 101% decoding time for all intra (AI), random access (RA) and low delay B (LB) configurations respectively. Without BMS tool, simulation results reportedly show that the proposed technique achieves 0.00%, 0.08% and 0.06% BD-rate, 101%, 98%, 95% encoding time, 99%, 98% and 101% decoding time for AI, RA and LB.
Introduction
This technique was proposed in JVET Call for Proposal [1] and it was planned to study in CE1 [2]. In the CE1, the proposed techniques are categorized and tested in SubCE6.1.2 to study large CTU. This contribution reports the test results. 
Proposed method
On the very low bitrate application, the impact of overhead is larger than when higher bitrate. To allow large transform helps to decrease the overhead. But, a large transform makes complexity high. To avoid the large transform, this method proposes to implicitly set 0 for CBF.
In this method, if the width or height size of the CU is larger than 64 for an inter prediction mode, the residual coding is implicitly disabled to avoid usage of large transforms beyond 64. The skip mode is used or the CBF values are inferred to be equal to 0.
Experimental results
The software is implemented based on BMS-1.0. And it is committed in SVN server [3]. 
Each testing item is evaluated using BD rates, encoding time, decoding time according to Common Test Conditions (CTC) in [4]. As following a test condition of CE, two test conditions are used as below. 
· Configuration 1: VVC software with Benchmark set (BMS) configuration as provided in the repository.
· Configuration 2: Same software as in Configuration 1 but with disabling the BMS tools at config file level.
For below fundamental setting, it is same as anchor in this implementation and configuration. For also the maximum TU size, the proposed method is same as VTM. In the VTM implementation, TU is automatically split if the CU is larger than 64. Consequently the maximum TU size is 64.
         Minimum and maximum CTU size
         Minimum and maximum TU size
         Minimum and maximum PU size
         Additional transform types and sizes
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Simulation environment
For the simulations, same platform machines as below in PC cluster were used.  
· Encode
· OS: CentOS 6.9
· Compiler: g++ (GCC) 6.3.1
· CPU: Intel Core i7-7700K 4.2GHz
· SIMD: AVX2 instruction is enabled.
· Memory: 32 GB
· Decode
· OS: CentOS 6.9
· Compiler: g++ (GCC) 6.3.1
· CPU: Intel Core i5-2500K 3.3 GHz
· SIMD: AVX instruction is enabled.
· Memory: 24 GB
For a runtime measurement, the user time in the output log was used. For a random access case and an all intra case, a parallel encoding is used. To measure encoding time in parallel encoding, the total of all user time were calculated. Because the encoding time for each frame was elapsed time (not user time) and it is not reliable, the encode time for first I-frame was not subtracted. So the encoding time for first I frame is duplicated. For decoding time, it is reliable.
Configuration 1
The results of configuration-1 are summarized in the Table 1.
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	All Intra Main10

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	0.00%
	0.00%
	100%
	98%

	Class A2
	0.00%
	0.00%
	0.00%
	101%
	97%

	Class B
	0.00%
	0.00%
	0.00%
	101%
	98%

	Class C
	0.00%
	0.00%
	0.00%
	101%
	101%

	Class E
	0.00%
	0.00%
	0.00%
	100%
	100%

	Overall 
	0.00%
	0.00%
	0.00%
	101%
	99%

	Class D
	0.00%
	0.00%
	0.00%
	101%
	103%

	Class F (optional)
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!

	
	
	
	
	
	

	
	Random Access Main 10

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.41%
	0.50%
	0.73%
	97%
	99%

	Class A2
	0.17%
	0.15%
	0.20%
	97%
	100%

	Class B
	0.10%
	0.12%
	0.13%
	97%
	98%

	Class C
	0.04%
	0.00%
	-0.05%
	98%
	101%

	Class E
	　
	
	　
	　
	　

	Overall
	0.16%
	0.17%
	0.22%
	97%
	99%

	Class D
	0.02%
	-0.11%
	-0.05%
	98%
	107%

	Class F (optional)
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!

	
	
	
	
	
	

	
	Low delay B Main10

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	　
	　
	　
	　
	　

	Class A2
	　
	
	　
	　
	　

	Class B
	0.07%
	-0.06%
	0.29%
	97%
	99%

	Class C
	-0.03%
	-0.11%
	-0.04%
	97%
	103%

	Class E
	-0.20%
	0.85%
	0.40%
	95%
	102%

	Overall
	-0.03%
	0.15%
	0.21%
	97%
	101%

	Class D
	0.10%
	0.28%
	-0.06%
	99%
	106%

	Class F (optional)
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!




Configuration 2
The results of configuration-2 are summarized in the Table 3.
[bookmark: _Ref518305005]Table 3 : Over VTM-1.0
	
	All Intra Main10

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	0.00%
	0.00%
	101%
	97%

	Class A2
	0.00%
	0.00%
	0.00%
	101%
	98%

	Class B
	0.00%
	0.00%
	0.00%
	101%
	98%

	Class C
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class E
	0.00%
	0.00%
	0.00%
	101%
	100%

	Overall 
	0.00%
	0.00%
	0.00%
	101%
	99%

	Class D
	0.00%
	0.00%
	0.00%
	101%
	102%

	Class F (optional)
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!

	
	
	
	
	
	

	
	Random Access Main 10

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.24%
	0.39%
	0.56%
	97%
	97%

	Class A2
	0.04%
	0.08%
	0.16%
	98%
	95%

	Class B
	0.07%
	0.04%
	0.19%
	97%
	97%

	Class C
	0.00%
	0.03%
	0.00%
	98%
	102%

	Class E
	　
	
	　
	　
	

	Overall
	0.08%
	0.12%
	0.21%
	98%
	98%

	Class D
	-0.02%
	-0.03%
	0.03%
	97%
	105%

	Class F (optional)
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!

	
	
	
	
	
	

	
	Low delay B Main10

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	　
	　
	　
	　
	　

	Class A2
	　
	
	　
	　
	

	Class B
	0.05%
	0.11%
	0.20%
	96%
	98%

	Class C
	0.08%
	-0.13%
	0.01%
	97%
	104%

	Class E
	0.05%
	0.32%
	0.48%
	92%
	101%

	Overall
	0.06%
	0.09%
	0.21%
	95%
	101%

	Class D
	0.03%
	-0.32%
	0.33%
	97%
	108%

	Class F (optional)
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!




Conclusion
This contribution reports simulation results of CE test 6.2, which evaluates to avoid usage of a large transform by implicitly setting CBF zero. And the impact was checked that it is reported, with BMS 0.00%, 0.16% and -0.03% BD-rate, 101%, 97%, 97% encoding time, 99%, 99% and 101% decoding time for AI, RA and LB configurations respectively. Without BMS tool, simulation results reportedly show that the proposed technique achieves 0.00%, 0.08% and 0.06% BD-rate, 101%, 98%, 95% encoding time, 99%, 98% and 101% decoding time for AI, RA and LB.
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