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Abstract
This contribution presents the SIMD improvements of operators in the Small AdHoc Deep Learning (SADL) library from Wuhan University. The optimized layers include Conv2D, Conv2DTranspose, and GridSample. The implementation utilizes the AVX2 instruction set. Experimental results show that the proposed implementation reduces encoding and decoding time.
Overview of improvements
Table 1 below summarizes the improvements in the SADL library [1].
Table 1: The overview of improvements in the SADL library.
	Language
	Pure C++, header only

	Improved layers
	Conv2d, Conv2dTranspose, GridSample

	License
	BSD 3-Clause



Change details
Conv2d
The `init` logic is updated to enable the existing SIMD acceleration for 3x3 stride-2 Conv2D, without changing the underlying implementation.
Conv2dTranspose
The dispatch path is extended to support non-2x2 Conv2DTranspose with 16 input channels using the int16 AVX2 kernel. The `conv2dtranspose_simd256` int16 AVX2 kernel is further optimized by processing 8 output filters per inner loop with vectorized accumulation and output writeback.
GridSample
The GridSample layer is optimized by vectorizing coordinate preparation and bilinear weight preparation for 8 output points at a time in the int16 AVX2 path.
Experimental results  
The proposed method was integrated into the SADL library and tested with NNVC-16 reference software with the VL-DRF (EE1-3.1.2, Number of channels aligned with multiple 16) model from JVET-AP0051 [2], following the NNVC CTC [3] and evaluation procedure. Summary of the inference results are reported below.
Table 2. Improved SIMD vs. NNVC16 LOP7 + NNIntra + VL-DRF (EE1-3.1.2 model from JVET-AP0051), RA
	
	Random access Main10 

	
	BD-rate Over NNVC-16.0 + EE1-3.1.2

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-MSIM
	U-MSIM
	V-MSIM
	EncT
	DecT CPU

	Class A1
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	99%
	79%

	Class A2
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	99%
	80%

	Class B
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	99%
	78%

	Class C
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	99%
	79%

	Class E
	　
	
	　
	　
	
	　
	　
	

	Overall
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	99%
	79%

	Class D
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	99%
	79%

	Class F
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	98%
	75%

	Class H
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!


Table 3. Improved SIMD vs. NNVC16 LOP7 + NNIntra + VL-DRF (EE1-3.1.2 model from JVET-AP0051), AI
	
	All Intra Main10 

	
	BD-rate Over NNVC-16.0 + EE1-3.1.2

	
	Y-PSNR
	U-PSNR
	V-PSNR
	Y-MSIM
	U-MSIM
	V-MSIM
	EncT
	DecT CPU

	Class A1
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	99%
	100%

	Class A2
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	99%
	100%

	Class B
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class C
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	99%
	99%

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

	Overall 
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	99%
	100%

	Class D
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	99%
	99%

	Class F
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class H
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!



It can be observed from Table 2 that about 1% encoding runtime and 21% decoding runtime reduction are achieved in RA configuration when VL-DRF is enabled. For Table 3, the results indirectly verify that the optimized SIMD implementation does not affect the performance of the original NNIntra and LOP tools.
Conclusion
In this contribution, the performance of the SIMD acceleration for Conv2d, Conv2dTranspose, and GridSample is shown. The results demonstrate an improvement for the proposed implementation, and about 1% encoding runtime and 21% decoding runtime reduction have been achieved for RA in NNVC-16.0 with VL-DRF on, respectively.
It is suggested to integrate the proposed SIMD improvements into the SADL library.
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