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Abstract
This report summarizes the activities of the AHG6 on ECM software development that has taken place between the 35th and 36th JVET meetings.
Introduction
The mandates for the AHG are as follows:
· Coordinate development of the ECM software and associated configuration files.
· Produce documentation of software usage for distribution with the software.
· Prepare and deliver ECM-14.0 software version (and potential updates) and the reference configuration encodings according to the ECM common test conditions.
· Investigate encoder speedup and other software optimization such as reduction of memory consumption.
· Coordinate with ECM algorithm description editors to identify any mismatches between software and text, make further updates and cleanups to the software as appropriate.
Software development
ECM software repository is located at https://vcgit.hhi.fraunhofer.de/ecm/ECM.
ECM software is based on VTM-10.0 with enabled MCTF including the update from JVET-V0056, and GOP32, which is very close to VTM-11.0.
VTM-11.0ecm anchor https://vcgit.hhi.fraunhofer.de/ecm/ECM/-/tree/VTM11_ANC is used for ECM performance evaluation.
The following changes were integrated into ECM-14.0:
JVET-AI0046: High Precision Sample Based BDOF (Test 3.1a) [MR 699]
JVET-AI0166: CCALF with chroma inputs (Test 5.3a) [MR 703]
JVET-AI0094: Sharp motion compensation filter for bi-prediction (Test 3.10b) [MR 709]
JVET-AI0066: Regularized EIP (Test 2.7a) [MR 712]
JVET-AI0103: Additional chained motion vector prediction candidates (Test 3.5b) [MR 698]
JVET-AI0197: Affine candidates derived from temporal collocated pictures (Test 3.9) [MR 714]
JVET-AI0136: Adaptive dual tree in inter slices (Test 1.1c) [MR 705, 716]
JVET-AI0082: GPM with inter prediction and IBC and temporal BV (Test 3.3b) [MR 696]
JVET-AI0183: MVP extension (Test 3.4e) [MR 708]
JVET-AI0185: Adaptive cost function selection in merge mode (Test 3.6) [MR 706]
JVET-AI0050: Improvements on Inter LFNST/NSPT (Test 4.1c) [MR 713]
JVET-AI0129: IntraTMP candidates with overlapping refinement window enhanced (Test 2.6c) [MR 711]
JVET-AI0183: MVP extension (Test 3.4e) [MR 708]
JVET-AI0187: TMVP for chained motion vector prediction (Test 3.7) [MR 700]
JVET-AI0084: ALF residuals scaling (Test 5.2) [MR 697]
JVET-AI0087: Restricting BT CUs to apply QT-like partitioning structure (Test 1.2b) [MR 704]
JVET-AI0208: Modifications to Matrix-based intra prediction (test 2.8a) [MR 715]
JVET-AI0058: Relaxed ALF Luma RDO (Test 5.1a) [MR 695]
JVET-AI0281: CABAC context retraining [MR 707]
JVET-AI0096: Fixes to adaptive clipping and sign prediction [MR 710]
JVET-AI0097 Test #2: use MaxMTTHierarchyDepthByTidOverrideByQP: 22 322222 for class F and class TGM under low delay configuration [MR 717]
JVET-AH2027: per-sequence-gaming config files [MR 692]
Bug fixes:
Fix encoder/decoder syntax tracing [MR 693]
Fix decoder mismatch when IBC OFF [MR 694]

The following changes were integrated into VTM-11ecm anchor:
JVET-AI0097 Test #2: use MaxMTTHierarchyDepthByTidOverrideByQP: 22 322222 for class F and class TGM under low delay configuration [MR 718]

ECM-14.0, and VTM-11ecm14.0 were tagged on August 21, 2024.
After the release, a problem with uninitialized variables was identified which led to slightly different performance results. This was fixed, and ECM-14.1 is planned to be tagged which will include the following changes:
Fix issue #74 TM tools off for JVET-AI0103 [MR 726]
Fix Clang 16.0.6 compiling issues [MR 724]
Set GeoInerIbc in config file explicitly to enable it for SCC [MR 725]
Fix: compilation when macro JVET_AI0136_ADAPTIVE_DUAL_TREE is set to 0
[MR 726]
Fix: wrong memory access in case of DebugBitstream feature usage [MR 728]
Correction related to adaptive dual treee (JVET_AI0136) to make feature DebugBitstream work [MR 727]
Fix DebugBitstream issue caused by copying values for adaptive clipping [MR 730]
Fix: RPR encoder crash when JVET_AH0314_LIC_INHERITANCE_FOR_MRG=1 [MR 729]
Fix useless copies of TempCtx objects to Ctx dest [MR 731]
Fix RPR w.r.t. temporal prediction of partitioning information [MR 734]
Fix: 2 valgrind erros at encoder side [MR 735]
Fix DebugBitstream issue caused by PDP [MR 733]
Fix in addBIOAvgN_SSE for non-AVX2 with JVET_AI0046_HIGH_PRECISION_BDOF_SAMPLE [MR 736]
Add check whether writing to bitstream succeeded [MR 738]
CTC Performance
In this section, ECM test results following ECM CTC configuration descried in JVET-AF2017 are summarized.
ECM-14.0 performance over ECM-13.0 anchor is summarized in the tables below.
	
	All Intra Main 10 

	
	Over ECM-13.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-0.05%
	-0.44%
	-1.02%
	104.8%
	106.8%
	108.7%
	105.9%

	Class A2
	-0.10%
	-1.10%
	-1.54%
	103.4%
	105.8%
	107.0%
	105.7%

	Class B
	-0.15%
	-1.72%
	-1.56%
	102.8%
	110.8%
	115.1%
	103.8%

	Class C
	-0.17%
	-0.34%
	-0.27%
	99.9%
	106.6%
	105.8%
	101.6%

	Class E
	-0.37%
	-0.81%
	-2.31%
	101.0%
	106.6%
	106.7%
	102.5%

	Overall 
	-0.17%
	-0.95%
	-1.31%
	102.3%
	107.7%
	109.2%
	103.8%

	Class D
	-0.13%
	-0.22%
	-0.28%
	100.4%
	101.2%
	106.5%
	101.1%

	Class F
	-0.23%
	-0.64%
	-0.59%
	106.2%
	112.0%
	104.9%
	102.7%

	Class TGM
	-0.31%
	-0.78%
	-0.49%
	110.6%
	128.9%
	104.1%
	103.8%

	
	
	
	
	
	
	
	

	
	Random Access Main 10

	
	Over ECM-13.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-0.42%
	-1.32%
	-1.79%
	111.0%
	111.4%
	104.0%
	108.6%

	Class A2
	-0.41%
	-1.41%
	-2.38%
	111.9%
	114.2%
	104.9%
	106.6%

	Class B
	-0.54%
	-2.58%
	-1.92%
	113.6%
	119.1%
	104.3%
	105.4%

	Class C
	-0.82%
	-0.67%
	-0.81%
	106.7%
	115.9%
	106.5%
	103.1%

	Class E
	 
	
	 
	 
	
	 
	 

	Overall
	-0.56%
	-1.59%
	-1.69%
	110.9%
	115.7%
	104.9%
	105.7%

	Class D
	-1.07%
	-0.96%
	-0.46%
	107.5%
	115.6%
	106.2%
	101.9%

	Class F
	-0.63%
	-0.35%
	-0.63%
	107.8%
	121.1%
	104.5%
	105.2%

	Class TGM
	-1.57%
	-2.16%
	-1.65%
	104.2%
	123.9%
	102.9%
	108.9%

	
	
	
	
	
	
	
	

	
	Low delay B Main 10 

	
	Over ECM-13.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	 

	Class B
	-0.71%
	-3.32%
	-1.34%
	107.9%
	110.0%
	102.7%
	106.8%

	Class C
	-0.73%
	-1.35%
	-1.43%
	102.9%
	109.3%
	106.0%
	104.1%

	Class E
	-0.51%
	-3.64%
	-1.96%
	104.0%
	110.7%
	104.7%
	107.6%

	Overall
	-0.67%
	-2.74%
	-1.53%
	105.2%
	110.0%
	104.3%
	106.1%

	Class D
	-0.97%
	-1.47%
	-1.42%
	105.3%
	111.3%
	106.2%
	102.0%

	Class F
	-0.50%
	-1.24%
	-1.79%
	98.1%
	116.2%
	104.1%
	106.1%

	Class TGM
	-1.22%
	-2.03%
	-1.38%
	98.4%
	115.1%
	103.0%
	109.2%

	
	
	
	
	
	
	
	

	
	Low delay P Main 10 

	
	Over ECM-13.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	 

	Class B
	-0.41%
	-2.89%
	-1.29%
	106.4%
	110.4%
	103.4%
	103.7%

	Class C
	-0.41%
	-1.12%
	-0.83%
	102.9%
	106.7%
	102.3%
	101.8%

	Class E
	-0.50%
	-1.44%
	-3.51%
	105.2%
	112.2%
	107.8%
	102.7%

	Overall
	-0.43%
	-1.94%
	-1.69%
	104.9%
	109.6%
	104.1%
	102.8%

	Class D
	-0.55%
	0.23%
	-1.06%
	109.5%
	120.8%
	106.5%
	101.1%

	Class F
	-0.83%
	-1.67%
	-1.81%
	97.7%
	117.3%
	103.4%
	102.8%

	Class TGM
	-0.40%
	-1.62%
	-0.80%
	97.6%
	112.9%
	103.4%
	103.9%

	
	
	
	
	
	
	
	


The below tables show ECM-14.0 performance comparing to VTM-11.0ecm14.0 anchor.
	
	All Intra Main 10 

	
	Over VTM-11.0ecm14.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-13.22%
	-14.28%
	-25.56%
	1031.0%
	507.3%
	#DIV/0!
	#DIV/0!

	Class A2
	-20.23%
	-22.93%
	-27.49%
	1023.5%
	526.1%
	#DIV/0!
	#DIV/0!

	Class B
	-13.68%
	-21.41%
	-19.24%
	952.9%
	524.5%
	#DIV/0!
	#DIV/0!

	Class C
	-13.74%
	-10.65%
	-11.72%
	920.7%
	462.1%
	#DIV/0!
	#DIV/0!

	Class E
	-17.61%
	-20.82%
	-19.15%
	905.8%
	526.3%
	#DIV/0!
	#DIV/0!

	Overall 
	-15.36%
	-17.98%
	-19.98%
	961.5%
	507.6%
	#DIV/0!
	#DIV/0!

	Class D
	-11.59%
	-7.67%
	-8.17%
	906.5%
	450.6%
	#DIV/0!
	#DIV/0!

	Class F
	-29.28%
	-32.84%
	-33.09%
	614.1%
	546.8%
	#DIV/0!
	#DIV/0!

	Class TGM
	-42.24%
	-47.92%
	-47.17%
	515.1%
	617.8%
	#DIV/0!
	#DIV/0!

	
	
	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM-11.0ecm14.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-26.35%
	-22.60%
	-34.85%
	1048.3%
	1003.5%
	#DIV/0!
	#DIV/0!

	Class A2
	-29.45%
	-32.76%
	-38.16%
	1003.0%
	1198.0%
	#DIV/0!
	#DIV/0!

	Class B
	-23.85%
	-30.85%
	-28.16%
	839.8%
	996.7%
	#DIV/0!
	#DIV/0!

	Class C
	-25.61%
	-21.03%
	-21.95%
	884.5%
	1077.2%
	#DIV/0!
	#DIV/0!

	Class E
	 
	
	 
	 
	
	 
	 

	Overall
	-25.94%
	-26.96%
	-29.84%
	922.3%
	1057.1%
	#DIV/0!
	#DIV/0!

	Class D
	-26.48%
	-21.78%
	-22.78%
	840.6%
	1161.5%
	#DIV/0!
	#DIV/0!

	Class F
	-32.10%
	-34.18%
	-35.04%
	702.9%
	654.0%
	#DIV/0!
	#DIV/0!

	Class TGM
	-41.56%
	-47.16%
	-46.90%
	661.9%
	598.5%
	#DIV/0!
	#DIV/0!

	
	
	
	
	
	
	
	

	
	Low delay B Main 10 

	
	Over VTM-11.0ecm14.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	 

	Class B
	-20.99%
	-34.98%
	-31.20%
	836.6%
	830.1%
	#DIV/0!
	#DIV/0!

	Class C
	-23.28%
	-24.33%
	-25.32%
	776.7%
	878.8%
	#DIV/0!
	#DIV/0!

	Class E
	-20.51%
	-25.60%
	-23.57%
	722.4%
	559.3%
	#DIV/0!
	#DIV/0!

	Overall
	-21.63%
	-29.08%
	-27.33%
	786.7%
	766.5%
	#DIV/0!
	#DIV/0!

	Class D
	-24.54%
	-26.05%
	-25.59%
	783.5%
	985.2%
	#DIV/0!
	#DIV/0!

	Class F
	-29.34%
	-37.22%
	-37.74%
	685.3%
	651.8%
	#DIV/0!
	#DIV/0!

	Class TGM
	-39.89%
	-49.81%
	-49.65%
	663.3%
	558.9%
	#DIV/0!
	#DIV/0!

	
	
	
	
	
	
	
	

	
	Low delay P Main 10 

	
	Over VTM-11.0ecm14.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	 

	Class B
	-18.82%
	-44.06%
	-41.03%
	750.1%
	805.9%
	#DIV/0!
	#DIV/0!

	Class C
	-21.38%
	-33.77%
	-34.25%
	664.5%
	837.4%
	#DIV/0!
	#DIV/0!

	Class E
	-19.03%
	-33.98%
	-34.83%
	700.3%
	594.6%
	#DIV/0!
	#DIV/0!

	Overall
	-19.73%
	-38.11%
	-37.22%
	708.1%
	756.5%
	#DIV/0!
	#DIV/0!

	Class D
	-23.76%
	-35.64%
	-36.67%
	705.3%
	1001.0%
	#DIV/0!
	#DIV/0!

	Class F
	-27.61%
	-42.93%
	-43.25%
	704.8%
	648.9%
	#DIV/0!
	#DIV/0!

	Class TGM
	-37.98%
	-52.09%
	-51.40%
	719.8%
	585.9%
	#DIV/0!
	#DIV/0!


ECM memory consumption
ECM encoder memory consumption (VmPeak, GiB) is provided in ECM encoder log files and is summarized in the table below as maximum class-wise consumption rounded up to GiB.
	　
	AI
	RA
	LB

	class A (A1& A2)
	8
	15
	

	class B
	4
	6
	5

	class C
	2
	3
	2

	class D
	2
	2
	2

	class E
	3
	
	3

	class F
	4
	6
	5

	class TGM
	4
	8
	6


It is encouraged to care about memory allocation when developing and integrating tools into ECM. In particular, it is strongly recommended to re-use already existed memory wherever possible, rather than systematically allocating new memory, and allocate only the required amount of memory if new memory is needed.
Recommendations
The AHG recommends to:
· Continue to develop ECM software.
· Improve the software documentation.
· Encourage people to report all (potential) bugs that they are finding using GitLab Issues functionality https://vcgit.hhi.fraunhofer.de/ecm/ECM/-/issues.
· Encourage people to submit merge requests fixing identified bugs.
· Encourage people to continue working on ECM memory consumption reduction.
· Encourage people to continue working on speeding up ECM encoder to reduce the simulation time.
	Page: 2	Date Saved: 2024-10-31
image1.png




image2.png




