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Abstract
[bookmark: _Hlk181263699]This contribution proposes to clean up the current design of the virtual IPM (VIPM) derivation and includes 2 aspects, namely: HoG analysis to detect predictors with no dominant directionality and redundant processing removal. The simulation results of the proposed methods on top of ECM-16.1 are reportedly as follows:
		AI: {-0.01%, 0.01%, -0.01%},
Introduction
The existing transform kernel sets in ECM are primarily designed for the regular intra prediction modes. Therefore, applying the current multiple transform set selection (MTSS) method to certain non-directional modes may be ineffective. To address this issue, DIMD is employed to classify these non-directional modes into the categories of regular intra prediction modes. For blocks using MIP, IntraTMP, EIP, SGPM and IntraNN prediction, subsampled DIMD (HoG-based method) is used to derive the intra prediction mode of the current block based on their predicted samples. And the 1st and 2nd intra prediction modes corresponding to the 1st and 2nd gradient amplitudes are used as the VIPMs which can further represent the regular intra prediction modes. The derived VIPM(s), as a feature of the current prediction block, can play a role in adaptively selecting the following: spatial IPM, NSPT kernel sets, and LFNST transform kernels.

Proposal
We propose to set the derived VIPM to planar mode when no strong directionality is detected for a predicted block. The decision is made based on the HoG analysis, which is constructed as follows:
· Compare the ratio of the magnitudes of the 1st and 2nd modes within the derived HoG with a predefined threshold.
· Compare the energy of the HoG with the predefined threshold, where the energy is calculated as . Here  and  is the magnitude of the ith bin.
· When the above conditions are met, we assume that there is no strong directionality in the predicted block.
If no strong directionality is detected for the current block, the 1st VIPM will be set to planar mode and the original 1st VIPM is reassigned to the 2nd VIPM.
This HoG analysis is performed for blocks predicted using MIP, IntraTMP, EIP, and IntraNN.
In addition, we propose to remove redundant derivation of VIPM for SGPM that allows us to reduce the encoding runtime.
To make the HoG analysis more effective, the NSPT set for IntraNN is set to Set 2. This approach follows the method proposed in JVET-AL0215 [1].

Experimental results
The proposed method has been implemented on top of the ECM-16.1 [2]. The simulations were performed following the common test conditions [3] and summarized in the below tables. 

Test1: VIPM derivation optimization
	
	All Intra Main 10 

	
	Over ECM-16.1

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	0.00%
	0.05%
	0.01%
	
	
	
	

	Class A2
	0.01%
	-0.08%
	-0.06%
	
	
	
	

	Class B
	0.00%
	-0.01%
	-0.02%
	
	
	
	

	Class C
	-0.01%
	0.06%
	0.03%
	99.2%
	
	
	

	Class E
	-0.04%
	0.06%
	-0.01%
	99.2%
	
	
	

	Overall 
	-0.01%
	0.01%
	-0.01%
	
	
	
	

	Class D
	0.00%
	-0.06%
	0.13%
	100.1%
	
	
	

	Class F
	-0.03%
	-0.10%
	-0.11%
	
	
	
	


Note that the encoding runtime values for All-Intra configuration are reliable for classes C and E.


Test2: VIPM derivation optimization + EE2 Test 4.4c
	
	All Intra Main 10 

	
	Over ECM-16.1

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	
	

	Class B
	
	
	
	
	
	
	

	Class C
	-0.09%
	0.04%
	0.08%
	
	
	
	

	Class E*
	-0.19%
	-0.09%
	-0.18%
	
	
	
	

	Overall 
	
	
	
	
	
	
	

	Class D
	-0.07%
	-0.04%
	-0.08%
	
	
	
	

	Class F
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