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1 Entropy coding AhG overview
The mandate of this AHG is as follows:

	Entropy coding

(jct-vc@lists.rwth-aachen.de)

· Study the entropy coding complexity and compression characteristics of CABAC, LCEC, PIPE/V2V, and other entropy coding designs

· Characterize throughput, memory, silicon area, power requirements, etc.

· Study parallel context processing, syntax-element partitioning, and other parallelism approaches for entropy coding

· Study and develop approaches for hardware and software evaluation of entropy coding methods

· Identify and discuss additional issues on entropy coding
	M. Budagavi (chair),
G. Martin-Cocher, A. Segall (vice chairs)
	JCTVC-D009


2 Entropy coding related activity and emails

There was no email activity related to this AhG on the JCTVC reflector. But several AhG members interested in this area were actively participating in proposal/cross-verification of entropy coding within CE5 and CE11.
3 Entropy coding related contributions
There are several contributions to the Daegu meeting that are related to the mandates of the Ad Hoc Group. They can be broadly categorized as follows:
· LCEC related contributions
· CE5 (Low Complexity Entropy Coding Improvements) related contributions
· Context processing related contributions
· CE11 (Coefficient Scanning and Coding) related contributions
· PIPE/V2V  related contributions
· Others
A summary of the contributions is provided below.
3.1 LCEC related contributions
	JCTVC-D140
	m18892
	Adaptive coding order for skip and split flags in LCEC
	B. Li (USTC), J. Xu (Microsoft), F. Wu (Microsoft), H. Li (USTC) 

	JCTVC-D141
	m18893
	Improvement and extension of inter prediction direction and reference frame index combined coding in LCEC
	B. Li (USTC), J. Xu (Microsoft), F. Wu (Microsoft), H. Li (USTC) 

	JCTVC-D142
	m18894
	A unified design of RQT cbf coding in LCEC
	B. Li (USTC), J. Xu (Microsoft), F. Wu (Microsoft), H. Li (USTC) 

	JCTVC-D184
	m18941
	Reduced redundancy of the low complexity entropy coder (LCEC)
	Hisao Sasai, Takahiro Nishi 

	JCTVC-D226
	m18986
	Reducing the table sizes for LCEC
	A. Fuldseth (Cisco) 

	JCTVC-D261
	m19025
	Improvements on transform coefficients coding in LCEC 
	J. Xu, M. Haque, A. Tabatabai 

	JCTVC-D375
	m19152
	LCEC coded block flag coding under residual quadtree
	X. Wang, W.-J. Chien, M. Karczewicz (Qualcomm) 

	JCTVC-D416
	m19261
	LCEC RDOQ speedup
	V.Seregin, J.Chen(Samsung) 


3.2 CE5 (Low Complexity Entropy Coding Improvements) related contributions
	JCTVC-D064
	m18814
	CE5: Verification of Qualcomm's contribution on LCEC
	Jie Zhao, Andrew Segall (Sharp) 

	JCTVC-D131
	m18883
	CE5: Crosscheck of Qualcomm's Modified LCEC by MediaTek
	Ching-Yeh Chen, Yu-Wen Huang 

	JCTVC-D194
	m18954
	CE5: BBC cross-check of Samsung's proposal for LCEC improvements
	Thomas Davies, David Flynn 

	JCTVC-D319
	m19085
	CE5: Cross verification of Qualcomm’s counter adaptation for LCEC tool
	K. Ugur, J. Lainema (Nokia) 

	JCTVC-D364
	m19139
	CE5: Summary report of CE5 on LCEC
	X. Wang (Qualcomm), A. Fuldseth (Cisco) 

	JCTVC-D366
	m19141
	CE5: Improved intra prediction mode coding with LCEC
	M. Karczewicz, X. Wang, W.-J. Chen (Qualcomm), A. Fuldseth (Cisco) 

	JCTVC-D369
	m19144
	CE5: Efficient coefficient coding method for 16x16 and 32x32 transforms in LCEC mode
	S. Lee, I.-K. Kim, W.-J. Han, J.-H. Park (Samsung) 

	JCTVC-D370
	m19145
	CE5: Improved coding of inter prediction mode with LCEC
	W.-J. Chen, X. Wang, M. Karczewicz (Qualcomm), 

	JCTVC-D374
	m19150
	CE5: Improved coefficient coding with LCEC
	M. Karczewicz, X. Wang, W.-J. Chien (Qualcomm) 

	JCTVC-D381
	m19158
	CE5: Cross-check of Qualcomm’s intra mode coding for LCEC by Sony
	J. Xu, A. Tabatabai 

	JCTVC-D403
	m19182
	CE5: Cross-check of Qualcomm/Cisco's proposal on improved intra prediction mode coding in LCEC
	Y. H. Tan, C. Yeo, Z. Li (I2R) 


3.3 Context processing related contributions
	JCTVC-D185
	m18942
	Simplified Context modeling for Transform Coefficient Coding
	Hisao Sasai, Takahiro Nishi 

	JCTVC-D212
	m18972
	Verification results of Qualcomm's Proposal JCTVC-D262 on Parallel Context Processing
	T. Yamakage (Toshiba) 

	JCTVC-D241
	m19002
	Parallel processing friendly context modeling for significance map coding in CABAC
	Jian Lou, Krit Panusopone, Limin Wang 

	JCTVC-D242
	m19003
	Cross-check of Sony's simplified context selection (JCTVC-D260)
	V. Sze (TI) 

	JCTVC-D244
	m19005
	Context selection complexity in HEVC CABAC
	V. Sze (TI) 

	JCTVC-D254
	m19017
	Enhenced Context Modeling for Skip and Split Flag
	Xiaoyin Che, Wenpeng Ding, Yunhui Shi, Baocai Yin 

	JCTVC-D260
	m19024
	Parallel processing friendly simplified context selection of significance map
	C. Auyeung, W. Liu 

	JCTVC-D262
	m19026
	Parallel Context Processing for the significance map in high coding efficiency
	J. Sole, R. Joshi, I.S. Chong, M. Coban, M. Karczewicz 


3.4 CE11 (Coefficient Scanning and Coding) related contributions
	JCTVC-D062
	m18809
	CE11: Cross-check report from HHI for TI's proposal JCTVC-C227
	T. Nguyen, D. Marpe, H. Schwarz, T. Wiegand 

	JCTVC-D075
	m18825
	CE11: Cross-check report from Panasonic for TI’s proposal
	Hisao Sasai, Takahiro Nishi 

	JCTVC-D113
	m18864
	CE11: Cross-check report for Fraunhofer HHI’s proposal
	Yukinobu Yasugi, Tomoyuki Yamamoto 

	JCTVC-D189
	m18948
	CE11: Cross-verification of Samsung's low-complexity adaptive coefficients scanning (JCTVC-C205)
	V. Sze (TI) 

	JCTVC-D190
	m18949
	CE11: Coding efficiency of tools in HHI_TRANSFORM_CODING (JCTVC-A116)
	V. Sze (TI) 

	JCTVC-D195
	m18955
	CE11: Simplified context selection for significant_coeff_flag (JCTVC-C227)
	V. Sze, M. Budagavi (TI) 

	JCTVC-D236
	m18996
	CE11: Cross-check report from Motorola Mobility for HHI's adaptive scan (JCTVC-A116)
	Jian Lou, Krit Panusopone, Limin Wang 

	JCTVC-D239
	m19000
	CE11: Report on Zigzag scan performance for CABAC on TMuC0.9
	Jian Lou, Krit Panusopone, Limin Wang 

	JCTVC-D240
	m19001
	CE11: Summary report on coefficient scanning and coding
	V. Sze (TI), K. Panusopone (Motorola), J. Chen (Samsung), T. Nguyen (Fraunhofer HHI), M. Coban (Qualcomm) 

	JCTVC-D309
	m19075
	CE11: Cross-check of Motorola’s proposal JCTVC-D239 by Huawei
	H. Yang, J. Zhou 

	JCTVC-D320
	m19086
	CE11: Cross verification of Samsung's proposal JCTVC-C205
	K. Ugur (Nokia) 

	JCTVC-D359
	m19129
	CE11: Cross-verification of Qualcomm’s low-complexity adaptive coefficients scanning
	V. Seregin, J. Chen (Samsung) 

	JCTVC-D360
	m19134
	CE11: Low-complexity adaptive coefficients scanning
	V. Seregin, J. Chen, W.-J. Han (Samsung) 

	JCTVC-D382
	m19159
	CE11: Cross-verification of Samsung's low-complexity adaptive coefficients scanning (JCTVC-C205)
	C. Auyeung 

	JCTVC-D393
	m19172
	CE11: Mode Dependent Coefficient Scanning
	Yunfei Zheng, Muhammed Coban, Joel Sole, Rajan Joshi, Marta Karczewicz 

	JCTVC-D400
	m19179
	CE11: Cross verification of Motorola’s zigzag scan for CABAC/PIPE
	M. Coban 


3.5 PIPE/V2V  related contributions
	JCTVC-D106
	m18857
	High Efficient 1 byte fixed length coding for Low Complexity Entropy Coding – PIPE/V2F
	Kazuo Sugimoto, Ryoji Hattori, Shun-ichi Sekiguchi, Yoshiaki Kato, Kohtaro Asai, Tokumichi Murakami (Mitsubishi) 

	JCTVC-D336
	m19102
	Reduced-complexity entropy coding of transform coefficient levels using a combination of VLC and PIPE
	T. Nguyen, M. Winken, D. Marpe, H. Schwarz, T. Wiegand 

	JCTVC-D380
	m19157
	Reduced complexity PIPE coding using systematic v2v codes
	Heiner Kirchhoffer, Detlev Marpe, Heiko Schwarz, Christian Bartnik, Anastasia Henkel, Mischa Siekmann, Jan Stegemann, Thomas Wiegand, 


3.6 Others
	JCTVC-D044
	m18791
	Pulse code modulation mode for HEVC
	K. Chono, K. Senzaki, H. Aoki, J. Tajime, Y. Senda, 


4 Recommendations

The AhG recommends to review all relevant input contributions.
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