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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
· Consider the potential for harmonization of HE and LC 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

· Consider IPCM coding and effect of the maximum number of potential coded bits for coded regions
· 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)
	N


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:
· CE5 (low complexity entropy coding improvements) related contributions
· CE11 (coefficient scanning and coding) related contributions
· LCEC related contributions

· Context processing and coefficient scanning related contributions
· PCM related contribution

· Others

A summary of the contributions is provided below.
3.1 CE5 (low complexity entropy coding improvements) related contributions
3.1.1 Proposals
	JCTVC-E025
	m19908
	CE5: Summary report of low complexity entropy coding improvements
	X. Wang, I.K. Kim, P. Wu , 

	JCTVC-E072
	m19582
	CE5: Adaptive Coding of InterPredMode Syntax Elements
	Wen Zhang, Ming Li, Ping Wu (ZTE)

	JCTVC-E143
	m19660
	CE5: Counter based adaptation for LCEC
	L. Guo (Qualcomm), B. Li (USTC), X. Wang (Qualcomm), M. Karczewicz (Qualcomm), J. Xu (Microsoft)

	JCTVC-E160
	m19678
	CE5: Modified Joint Coding on Prediction Mode Signaling
	J. Lim, B. Jeon (LGE), 

	JCTVC-E319
	m19847
	CE5: Improvements on transform coefficients coding in LCEC
	Jun Xu, Munsi Haque, Ali Tabatabai (Sony)

	JCTVC-E383
	m19915
	CE5: coefficient coding with LCEC for large block
	M. Karczewicz, X. Wang, W.-J.Chien (Qualcomm)

	JCTVC-E404
	m19940
	CE5: LCEC coded block flag coding under residual quadtree
	P. Chen, X. Wang, W. Chien, M. Karczewicz (Qualcomm), B. Li, J. Xu (Microsoft)


3.1.2 Cross-checks
	JCTVC-E434
	m19980
	CE5: Cross Verification of JCTVC-E383 Proposed by Qualcomm
	J.-L. Lin, Y.-W. Huang (MediaTek)

	JCTVC-E159
	m19677
	CE5: Cross-check report of Microsoft and Qualcomm's Counter based adaptation for LCEC
	J. Lim, B. Jeon (LGE), 

	JCTVC-E178
	m19696
	CE5: cross check report of qualcomm and microsoft's JCTVC-E143
	wen zhang, lei wang, , 

	JCTVC-E180
	m19698
	CE5: cross check report of LGE's JCTVC-E160
	wen zhang, lei wang, , 

	JCTVC-E245
	m19769
	CE5: Cross-check of Sony's contribution on improved coefficient coding for LCEC
	A. Fuldseth (Cisco)

	JCTVC-E264
	m19791
	CE5: Cross Verification of JCTVC-E143 Proposed by Microsoft and Qualcomm
	C.-Y. Chen, Y.-W. Huang (MediaTek)

	JCTVC-E322
	m19850
	CE5: Cross-verification of Qualcommâ€™s coefficient coding for LCEC by Sony
	Jun Xu, Munsi Haque, Ali Tabatabai, , 

	JCTVC-E387
	m19919
	CE5: Crosscheck of Sony's contribution (JCTVC-E319) on LCEC transform coefficient coding
	X. Wang, L. Guo, M. Karczewicz (Qualcomm)

	JCTVC-E393
	m19929
	CE5: Cross-verification of ZTE proposal on Inter prediction mode coding for LCEC ( JCTVC-E072)
	W.-J. Chien, X. Wang, M. Karczewicz (Qualcomm)


3.2 CE11 (coefficient scanning and coding) related contributions

3.2.1 Proposals
	JCTVC-E031
	m19568
	CE11: Summary report of core experiment on coefficient scanning and coding
	V. Sze (TI), K. Panusopone (Motorola Mobility), J. Chen (Samsung), T. Nguyen (Fraunhofer HHI), M. Coban (Qualcomm)

	JCTVC-E227
	m19750
	CE11: Context size reduction for the significance map
	Hisao Sasai, Takahiro Nishi (Panasonic), 

	JCTVC-E253
	m19779
	CE11: Coding of transform coefficient levels with Golomb-Rice codes
	T. Nguyen (Fraunhofer HHI)

	JCTVC-E296
	m19823
	CE11: Adaptive coefficients scanning for inter-frame coding
	J. Song (Huawei), M. Yang (Huawei), H. Yang (Huawei), H. Yu (Huawei), , 

	JCTVC-E338
	m19866
	CE11: Parallel Context Processing for the significance map in high coding efficiency
	J. Sole, R. Joshi, M. Karczewicz (Qualcomm), 

	
	
	
	

	JCTVC-E392
	m19928
	CE11: Adaptive Coefficient Scanning for LCEC
	X.Wang, L. Guo, M. Coban, M. Karczewicz (Qualcomm)


3.2.2 Cross-checks
	JCTVC-E100
	m19615
	CE11: Cross-check of Qualcommâ€™s proposal on adaptive scans 
	C. Yeo (I2R)

	JCTVC-E121
	m19636
	CE11: Cross-verification of HHI's (JCTVC-D336) Reduced-Complexity Entropy Coding of Transform Coefficient Levels
	J. Zan, D. He (RIM)

	JCTVC-E132
	m19648
	CE11: Cross-check report of Qualcommâ€™s Adaptive Coefficient Scanning for LCEC (JCTVC-D374) by SHARP
	Y.Yasugi, T. Yamamoto (SHARP)

	JCTVC-E150
	m19667
	CE11.B: Cross-check report for JCTVC-E296
	J. Xu (Microsoft)

	JCTVC-E164
	m19682
	CE11: Cross-check report for Qualcomm's proposal JCTVC-D262 on Parallel Context Processing for the significance map
	Hisao Sasai, Takahiro Nishi (Panasonic) , 

	JCTVC-E255
	m19781
	CE11: Cross-check of JCTVC-E296 (JCTVC-D311) Adaptive coefficients scanning for inter-frame coding
	T. Nguyen (Fraunhofer HHI)

	JCTVC-E300
	m19827
	CE11: Cross check of Qualcomm JCTVC-D262 on parallel context processing for the significance map in high coding efficiency
	Cheung Auyeung (Sony)

	JCTVC-E326
	m19854
	CE11: Cross-verification of HHI's (JCTVC-D336) Coding of transform coefficient levels with Golomb-Rice codes
	V. Sze (TI)

	JCTVC-E357
	m19886
	CE11: Cross-check report from Motorola Mobility for Qualcomm's adaptive coefficient scanning for LCEC (JCTVC-E392)
	J. Lou, K. Panusopone, L. Wang (Motorola Mobility)

	JCTVC-E403
	m19939
	CE11: Cross-check of Panasonicâ€™s context size reduction for the significance map (JCTVC-E227) by Qualcomm
	J. Sole (Qualcomm), 


3.3 LCEC related contributions
3.3.1 Proposals
	JCTVC-E080
	m19593
	Adaptive Inter Mode Coding for LCEC
	X. Zhang, S. Liu, S. Lei (MediaTek)

	JCTVC-E156
	m19673
	Simplification of transform coefficient coding in LCEC
	Y. Yasugi, T Yamamoto (SHARP)

	JCTVC-E240
	m19763
	Reducing size of the LCEC coefficient coding tables
	Jani Lainema, Kemal Ugur (Nokia), 

	JCTVC-E258
	m19785
	Improvement of inter mode coding and split flags coding for LCEC
	Virginie Drugeon, Thomas Wedi, Matthias Narroschke, 

	JCTVC-E381
	m19913
	Improvement of inter prediction direction and reference frame index combined coding in LCEC
	J. Chen, T. Lee, Y. Park (Samsung)

	JCTVC-E384
	m19916
	LCEC coefficient coding table reduction
	M. Karczewicz, X. Wang, W.-J. Chien (Qualcomm)

	JCTVC-E446
	m20019
	Coefficient coding table improvement in LCEC
	Seongwan Kim, Jaeho Lee, Sangyoun Lee, 


3.3.2 Cross-checks
	JCTVC-E169
	m19687
	X-Check of E-156: Simplification of transform coefficient coding in LCEC
	Kazushi Sato (Sony), , 

	JCTVC-E297
	m19824
	Cross-verification of Nokia's contribution Reducing size of the LCEC coefficient coding tables (JCTVC-E240)
	L. Guo, X. Wang, M. Karczewicz (Qualcomm), , 

	JCTVC-E427
	m19966
	Cross-check of MediaTek's proposal (JCTVC-E080) on Adaptive Inter Mode Coding for LCEC
	P. Lai, F. C. A. Fernandes (Samsung), 

	JCTVC-E448
	m20036
	Cross-check of Qualcommâ€™s proposal on LCEC coefficient coding table reduction (JCTVC-E384)
	Jani Lainema, Kemal Ugur (Nokia)


3.4 CABAC, context processing, coefficient scanning and coding related contributions
	JCTVC-E226
	m19749
	Parallel Context Processing for Significance map using block-based context updates
	Hisao Sasai, Takahiro Nishi (Panasonic), 

	JCTVC-E324
	m19852
	Joint Algorithm-Architecture Optimization of CABAC
	V. Sze (MIT), A. Chandrakasan (MIT)

	JCTVC-E329
	m19857
	Removal of cabac_zero_word for error detection/resilience
	Y. Matsuba , V. Sze, M. Zhou (TI)

	JCTVC-E330
	m19858
	Reduced neighboring dependency in context selection of significant_coeff_flag for parallel processing
	V. Sze , M. Budagavi (TI)

	JCTVC-E335
	m19863
	Unified scans for the significance map and coefficient level coding in high coding efficiency
	J. Sole, R. Joshi, M. Karczewicz (Qualcomm)

	JCTVC-E354
	m19882
	Further study on entropy coding
	V. Sze , M. Budagavi (TI)

	JCTVC-E344
	m19872
	Context reduction of the last transform position in JCTVC-D262 for CE11.1 
	Cheung Auyeung, Wei Liu (Sony)

	JCTVC-E363
	m19892
	Motorola Mobility's adaptive scan
	K. Panusopone, Y. Yue, L. Wang (Motorola Mobility)


3.5 PCM related contributions
3.5.1 Proposals
	JCTVC-E057
	m19565
	Pulse code modulation mode for HEVC
	Keiichi Chono, Hirofumi Aoki, Yuzo Senda (NEC)

	JCTVC-E192
	m19710
	Proposal of enhanced PCM coding in HEVC
	Keiichi Chono, Hirofumi Aoki, Viktor Wahadaniah, ChongSoon Lim


3.5.2 Cross-checks
	JCTVC-E066
	m19576
	Cross-verification report on PCM mode(JCTVC-E057)
	Kazuo Sugimoto, Akira Minezawa, Shun-ichi Sekiguchi (Mitsubishi Electric)

	JCTVC-E199
	m19717
	Cross verification of pulse code modulation mode for HEVC (JCTVC-E057)
	Kenji Kondo, Teruhiko Suzuki (Sony), 

	JCTVC-E214
	m19734
	Cross-verification report on pulse code modulation mode for HEVC (JCTVC-E057)
	Viktor Wahadaniah, ChongSoon Lim (Panasonic)


3.6 Others

	JCTVC-E042
	m19550
	Unified End-Of-Slice Detection for LCEC and CABAC
	C.-W. Hsu, Y.-W. Huang, S. Lei (MediaTek)

	JCTVC-E428
	m19967
	Low Complexity Embedding of Information in Transform Coefficients
	R. Cohen, S. Rane, A. Vetro, H.Sun (MERL), 


4 Recommendations

The AhG recommends to review all relevant input contributions.
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