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Abstract
This document reports the work of the JVET ad hoc group on enhanced compression beyond VVC capability (AHG12) between the 39th meeting, Daejeon, KR, 26 June – 4 July 2025, and the 40th meeting, Geneva, CH, 3–12 October 2025.
Introduction 
The mandates given to the AHG are:
· Solicit and study non-neural-network video coding tools with enhanced compression capabilities beyond VVC.
· Discuss and propose refinements to the ECM18 algorithm description JVET-AM2025.
· Coordinate with AHG7 to study the performance and complexity tradeoff of these video coding tools.
· Coordinate with AHG6 on ECM software development.
· Support AHG6 in generating anchors according to the test conditions in JVET-AI2017.
· Analyse the results of exploration experiments described in JVET-AM2024 in coordination with the EE coordinators.
· Coordinate with AHG11 to study the interaction with neural network-based coding tools.
The regular JVET e-mail reflector was used for discussions (jvet@lists.rwth-aachen.de). A few emails were exchanged regarding EE2.
Activities
The primary activity of the AHG was the “Exploration experiment on enhanced compression beyond VVC capability” (JVET-AM2024). The combined improvements of the ECM-18.0 over VTM-11.0ecm18.0 anchor for AI, RA and LB configurations are: 

	
	All Intra Main10

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-14.82%
	-16.49%
	-27.44%
	1202.2%
	577.9%

	Class A2
	-21.47%
	-24.85%
	-29.07%
	1119.5%
	624.0%

	Class B
	-15.06%
	-23.15%
	-21.18%
	1086.0%
	627.5%

	Class C
	-15.19%
	-12.08%
	-13.23%
	1026.3%
	583.6%

	Class E
	-19.58%
	-23.35%
	-21.51%
	992.5%
	615.0%

	Overall
	-16.87%
	-19.90%
	-21.83%
	1080.0%
	606.4%

	Class D
	-12.92%
	-8.80%
	-9.64%
	1013.4%
	663.9%

	Class F
	-30.84%
	-34.56%
	-34.60%
	688.3%
	658.9%

	Class TGM
	-43.72%
	-49.31%
	-48.60%
	513.1%
	658.7%



	
	Random Access Main 10

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-27.52%
	-25.12%
	-37.22%
	1205.3%
	1195.4%

	Class A2
	-30.81%
	-34.98%
	-40.50%
	1103.1%
	1346.4%

	Class B
	-25.42%
	-34.33%
	-31.10%
	999.4%
	1197.0%

	Class C
	-27.12%
	-24.29%
	-25.03%
	1064.9%
	1294.1%

	Class E
	 
	
	 
	 
	

	Overall 
	-27.37%
	-29.94%
	-32.58%
	1076.3%
	1250.9%

	Class D
	-27.81%
	-24.52%
	-25.81%
	1003.1%
	1417.7%

	Class F
	-33.60%
	-36.80%
	-37.37%
	851.2%
	853.5%

	Class TGM
	-43.07%
	-48.90%
	-48.87%
	693.7%
	676.2%



	
	Low Delay B Main 10

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	

	Class B
	-22.61%
	-40.61%
	-35.58%
	976.7%
	1030.5%

	Class C
	-25.00%
	-28.31%
	-30.38%
	937.3%
	1074.8%

	Class E
	-22.74%
	-29.72%
	-28.28%
	965.0%
	712.7%

	Overall 
	-23.44%
	-33.79%
	-32.02%
	960.5%
	953.0%

	Class D
	-26.46%
	-29.97%
	-31.37%
	938.9%
	1175.1%

	Class F
	-31.37%
	-41.12%
	-41.47%
	859.7%
	808.4%

	Class TGM
	-41.36%
	-51.49%
	-51.48%
	691.5%
	643.3%


The rate reduction for natural sequences over VTM in RA configuration for {Y, U, V} increased from ECM-17.0’s {-27.27%, -29.46%, -32.22%} to ECM-18.0’s {-27.37%, -29.94%, -32.58%}. For SCC sequences (class TGM) the rate reduction for RA configuration increased from ECM-16.1’s {-42.78%, -48.57%, -48.43%} to ECM-17.0’s { -43.07%, -48.90%, -48.87%}.
Contributions
In addition to 24 EE2 contributions, 42 (comparing to 41 last meeting) EE2-related and AHG12-related contributions were received. The EE2-related and AHG12-related contributions can be subdivided as follows:
Intra (16)
JVET-AN0110, "Non-EE2: Enhancement of Non-CCP Reordering List", Z. Liu, L. Zhang, Y. Yu, H. Yu, D. Wang (OPPO)
JVET-AN0123, "Non-EE2: Improvement on chroma MPM", Z. Li, W. Niu, X. Zeng, M. Jia, Y. Wang, C. Huang (ZTE)
JVET-AN0126, "Non-EE2: MPDIP clipping", K.-Y. Kim, J.-H. Son, J.-Y. Kim, J.-S. Kwak (WILUS)
JVET-AN0131, "Non-EE2: On interpolation filter for SGPM	J. Lee, G. Moon, K. Kim, J.-G. Kim (KAU), J. Lee, S.-C. Lim (ETRI)
JVET-AN0132, "Non-EE2: Enhancement of MDIP mode selection", K. Kim, G. Moon, J. Lee, J.-G. Kim (KAU), J. Lee, S.-C. Lim (ETRI)
JVET-AN0152, "Non-EE2: Multiple Candidate Selection for MDIP", L. Wang, W. Zhang, F. Yang (Xidian Univ.), B. Li, F. Xing, P. Han, Z. Wang, W. Song (Hisense)
JVET-AN0154, "Non-EE2: Position-dependent Weighted Prediction Extension", Y. Wang, X. Zeng, Z. Li, M. Jia, C. Huang (ZTE)
JVET-AN0170, "Non-EE2: Additional OBIC candidates in MPM list", Y. Kim, S. Lee, S. Noh, H. Choi (HNU), W. Lim, S.-C. Lim (ETRI)
JVET-AN0192, "Non-EE2: Modification of reconstructed area for EIP", W. Niu, S. Xie, Z. Li, M. Jia, Y. Bai, C. Huang (ZTE)
JVET-AN0194, "Non-EE2: Extension on TMRL mode", Y. Liu, Y. Huo, Z. Zhang (Transsion)
JVET-AN0219, "AHG12 IntraTMP with DMVR", K. Naser, P. Bordes, F. Le Léannec, A. Robert (InterDigital)
JVET-AN0221, "AHG12: Reference sample generation for intra prediction", T. N. Canh, P. Yin, S. McCarthy (Dolby)
JVET-AN0234, "Non-EE2: On filtering condition for angular modes", Z. Zhu, Y. Yin, H. Xu, S. Wan (NWPU), S. Xie, X. Zeng, C. Huang (ZTE)
JVET-AN0286, "Non-EE2: TMRL Angle Offset Refinement", Gagan Rath, Karam Naser, Fabrice Le Leannec, Thierry Dumas (InterDigital)
JVET-AN0287, "Non-EE2: Combined Angular- and Gradient-PDPC", Gosala Kulupana, Saverio Blasi, Nicolas Neumann, Jani Lainema (Nokia)
JVET-AN0299, "Non-EE2: Improvement for candidates on MPM", W. Niu, Z. Li, S. Xie, M. Jia, Y. Bai, C. Huang (ZTE)
Inter (7)
JVET-AN0111, "Non-EE2: additional candidates for regular inter AMVP candidate list", C. Wang, Z. Xie, Y. Yu, H. Yu, D. Wang (OPPO)
JVET-AN0155, "Non-EE2: On improving adaptive GPM blending", Z. Zhang, Y. Huo, Y. Liu (Transsion)
JVET-AN0191, "Non-EE2: Binarization Improvement of GPM", X. Wang, J. Chen, C. Zhu, L. Luo, H. Guo (UESTC), Y. Huo, Y. Liu, Z. Zhang (Transsion)
JVET-AN0200, "Non-EE2: On improving CIIP Fusion", Y. Wang, X. Zeng, M. Jia, Z. Li, C. Huang (ZTE)
JVET-AN0218, "Non-EE2: Extension of Sub-Block Merge Mode Availability Conditions", Y. Liu, Y. Huo, Z. Zhang (Transsion)
JVET-AN0266, "Pairwise Merge Candidates with Motion Vector Scaling", S. Hong, L. Wang, K. Panusopone, D. Rusanovskyy (Nokia)
JVET-AN0228, "Independent CTUs for TM-padding", N. Neumann (Nokia)


Cross Component Prediction (1)
JVET-AN0270, "Non-EE2: CCCM with clipping", L.-C. Xu, C.-F. Liao, Y.-K. Lu, F. Liang (SYSU)
In Loop Filters (7)
JVET-AN0086, "AHG12: Bug Fix for ALF Coefficient Calculation", R. Xu, W. Zhang, F. Yang (Xidian Univ.), B. Li, F. Xing, P. Han, Z. Wang, W. Song (Hisense)
JVET-AN0113, "Non-EE2: Additional candidates for merge mode in ALF-CCCM", H. Zhang, N. Song, Y. Yu, H. Yu, D. Wang (OPPO)
JVET-AN0114, "Non-EE2: Local boosting CCP for ALF-CCCM", H. Huang, Y. Yu, H. Yu, D. Wang (OPPO)
JVET-AN0130, "Non-EE2: Improvement on Frame-level Inheritance Mode in ALF-CCCM", M. Jia, Y. Bai, X. Zeng, Z. Li, C. Huang (ZTE)
JVET-AN0163, "AHG12: On improving the bi-filtering modes in TALF", P. Astola, D. Bugdayci Sansli, J. Lainema (Nokia)
JVET-AN0164, "Non-EE2: ALF coefficient coding group extension", I. Jumakulyyev, D. Bugdayci Sansli, J. Lainema (Nokia)
JVET-AN0269, "AHG12: BIF with before DBF samples", K. Takada, S. Deshpande (Sharp)
Coefficients Quantization and Coding (6)
JVET-AN0087, "AHG12: Budget Control for Transform Skip Residual Coding", R. Xu, W. Zhang, F. Yang (Xidian Univ.), B. Li, F. Xing, P. Han, Z. Wang, W. Song (Hisense)
JVET-AN0088, "AHG12: Context Modeling for sig_coeff_flag in TSRC", R. Xu, W. Zhang, F. Yang (Xidian Univ.), B. Li, F. Xing, P. Han, Z. Wang, W. Song (Hisense)
JVET-AN0109, "EE2-4.1-related: On Linked Sign Prediction", Y. Zhang, L. Xu, Y. Yu, J. Gan, H. Yu, D. Wang (OPPO)
JVET-AN0112, "Non-EE2: Coding of a coefficient level in TSRC", Y. Yu, L. Xu, J. Gan, H. Yu, D. Wang (OPPO)
JVET-AN0125, "Non-EE2: On CABAC bin budget constraint", K.-Y. Kim, J.-H. Son, J.-Y. Kim, J.-S. Kwak (WILUS)
JVET-AN0175, "EE2-related: Unbiased Simple Quantizer (Related to EE2-4.2i)", M. Balcilar, M. Blestel, P. Andrivon (Ofinno)
Entropy Coding (1)
JVET-AN0214, "AhG12: CABAC contexts retraining", F. Galpin (InterDigital)
Transform (2)
JVET-AN0169, "Non-EE2: On inter multiple transform set selection and advanced SBT", J. Huo, W. Zhang, F. Yang (Xidian Univ.), B. Li, F. Xing, P. Han, Z. Wang, W. Song (Hisense)
JVET-AN0179, "EE2-2.1-related: Multiple Transform Set Selection for TMRL blend", W. Feng, W. Zhang, F. Yang (Xidian Univ.), B. Li, F. Xing, P. Han, Z. Wang, W. Song (Hisense)
Partitioning (1)

JVET-AN0211, "AhG12: Second reference frame for temporal partitioning prediction", G. Laroche, P. Onno, B. Galmiche (Canon)
Other (1)
JVET-AN0089, "AHG12/AHG18: On GDR test condition for video compression beyond VVC", T. Chujoh, Y. Kidani, K. Kawamura (KDDI)
Recommendations
The AHG recommends:
· To review all the related contributions. 
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