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1 Introduction

This document provides the collection of information related to adopted IVC technologies with the information of prior art such as patents or published papers. 
2 Information of adopted IVC technologies
To manage the adopted IVC technologies, the following items should be maintained:
· Name of technology
· Description

· Proponent

· Date of adoption

· ITM version of adoption

· Related prior art
· Type information 
Table I shows information of the adopted tehcnolgies on ITM 13.0
Table I. Adopted technolgies on ITM 13.0
	No.
	Name of technology
	Description
	Proponent
	Date of adoption
	ITM version of adoption
	Prior art

	1
	M30406: Multiple reference
 frame
	A method that uses more than one frame as the reference 
frame in ITM 4.0 low-delay case.
	Minsoo Park, Kiho Choi, Jin Yeon Choi, 
Sang-hyo Park, and Euee S. Jang (Hanyang University)
	2013/07/28 (105th Meeting)
	ITM 6.0
	Expired US patents (“Multiple Frame Motion Estimation,” 5,151,784) in 1992

	2
	M31557: Multiple reference
 frame
	A method that uses more than one frame as the reference 
frame in ITM 4.0 random access case
	Minsoo Park, Kiho Choi, Jin Yeon Choi, 
Sang-hyo Park, and Euee S. Jang (Hanyang University)
	2013/10/28 (106th Meeting)
	ITM 7.0
	No. 1 in this table

	3
	M30200: Non-reference P frame coding
	A method that uses non-reference P frame coding in low-delay encoding configuration
	Dong-Hyun Kim and Jae-Gon Kim (Korea Aerospace university)
	2013/07/28 (105th Meeting)
	ITM 6.0
	B frame that uses forward prediction only in MPEG-1, which can be regarded as non-reference P frame

	4
	M31516: Intra prediction modes (DC, horizontal, vertical)
	Intra prediction mode of modified DC
	Dong-Hyun Kim and Jae-Gon Kim (Korea Aerospace university)
	2013/10/28 (106th Meeting)
	ITM 7.0
	No closely related patents are found.

Microsoft has patents on spatial-domain intra pred. They expire in 2016. US6571016

	5
	M26716: RFM2.0 for internet video coding
	ITM3.0 platform
	Ronggang Wang,Xianguo Zhang,  Hao Lv, Zhenyu Wang, Xingguo Zhu, Jianwen Chen, Siwei Ma,Tiejun Huang, Yun He,Yu Lu, Cliff Reader, Wen Gao (Peking University, Tsinghua University,
 Zhejiang University)
	2013/10/15(102th Meeting)
	ITM3.0
	MPEG-2

	6
	M27964:Adaptive Non-Reference P Optimization for Internet Video Coding
	A method to use adaptive Non-reference P frame in low-delay case
	Xianguo Zhang, Long Zhao, Ronggang Wang, Hao Lv, Siwei Ma, Tiejun Huang, Wen Gao (Peking University)
	2013/1/21(103th Meeting)
	ITM4.0
	Forward B frame in MPEG-2

	7
	M27965:A direction and distance based motion vector prediction method for internet video coding
	A direction and distance based motion vector prediction method 
	Hao Lv, Ronggang Wang, Lei Chen, Xianguo Zhang, Zhenyu Wang, Siwei Ma, Tiejun Huang, Wen Gao (Peking University)
	2013/1/21(103th Meeting)
	ITM4.0
	CN201310034524.8, A motion vector prediction method based on directions and distances, 2013-06-30
Fujitsu patents concern neighbor prediction based on “uniformity”.  US7272182 and three continuations. in the Claim 1 of this patent: there a step of “determining means for determining accuracy of a prediction made by said predicting means based on degrees of non-uniformity of the plurality of motion vectors;”, IVC  method uses fixed MV accuracy other than adaptive.

Matsushita has a patent on selecting the collocated (temporal) MV in the case there are multiple blocks with MV in the collocated picture. US7940845, IVC doesn’t use temporal MVs to do MV prediction.

Tandberg designed an approach for H.264 RF Baseline using smallest neighbor block MV differences. US7280598, this patent claimed on how to select one motion vector from neighbor MVs to predict MV of current block. However, our method averaging the two neighbor MVs to predict the MV, so it’s not related to IVC method.



	8
	M27966: New B frame encoding technology for internet video coding
	To remove B direct mode in B frame coding
	Lei Chen,Ronggang Wang,  Hao Lv, Xianguo Zhang, Zhenyu Wang, Siwei Ma, Tiejun Huang, Cliff Reader, Wen Gao (Peking University)
	2013/1/21(103th Meeting)
	ITM4.0
	B frame coding in MPEG-2

	9
	M27968:Transform and quantization method for internet video coding
	Integer transform and scalar quantization
	Ronggang Wang,  Jianwen Chen, Hao Lv, Lei Chen, Xianguo Zhang, Siwei Ma, Tiejun Huang,Wen Gao (Peking University)
	2013/1/21(103th Meeting)
	ITM4.0
	 W. Cham, “Development of integer cosine transforms by the principle of dyadic symmetry,” Proc. Inst. Elect. Eng., pt. 1, vol. 136, pp. 276–282, Aug. 1989.
Bosch has a patent in integer transform design. US6856262, which is invalid by now.

FastVDO has a patent that it alleges covers all integer transforms and it has sued at least a dozen companies. USRE40081, which is invalid by now.

	10
	M30180, Low cost multiple-hypothesis motion compensation for internet video coding
	Multiple-hypothesis motion compensation with one motion vector coded
	Lei Chen, Ronggang Wang,  Zhenyu Wang, Siwei Ma, Tiejun Huang,Wen Gao (Peking University)
	2013/07/28 (105th Meeting)
	ITM6.0
	 G. J. Sullivan, "Multi-hypothesis motion compensation for low bit-rate video coding", Proc. IEEE Int. Conf. Acoustics, Speech, and Signal Processing (ICASSP),  pp.437 -440 1993
PCT/CN2013/080179, a multi-hypothesis motion compensation method for video coding, 2013-10-17

	11
	M30181: Extended motion compensation blocksize for internet video coding
	Adding motion compensation block size of 16x8 and 8x16
	 Ronggang Wang,  Lei Chen,Hao Lv, Siwei Ma, Tiejun Huang,Wen Gao (Peking University)
	2013/07/28 (105th Meeting)
	ITM6.0
	1) 16x8 in MPEG-2
2) 8x16 was disclosed by G. Bjontegaard in 1998 (ITU-T SG 16 Q15-H-10), and no closely related patents are found

	12
	M31256:Extended Intra Prediction for Internet Video Coding
	Using 5 intra prediction modes of DC, Horizontal, Vertical, Down-left, and Down-right without smoothing filter
	Ronggang Wang, Qin Yu, Xufeng Li, Siwei Ma, Tiejun Huang, Wen Gao (Peking University)
	2013/10/28 (106th Meeting)
	ITM 7.0
	Direction spatial intra prediction was disclosed by G. Bjontegaard in 1998 (ITU-T SG 16 Q15-F-11) and no closely related patents are found

	13
	M31504:Post Filtering for Internet Video Coding
	 Using de-blocking filter at the stage of post processing
	Ronggang Wang, Xufeng Li, Siwei Ma, Tiejun Huang, Wen Gao (Peking University)
	2013/10/28 (106th Meeting)
	ITM 7.0
	Non-normative tool

	14
	M32173, A resolution-dependent interpolation filter for IVC
	Using adaptive interpolation filter according to the sequence resolustion
	Hao Lv, Ronggang Wang,Xufeng Li, Zhenyu Wang, Siwei Ma, Tiejun Huang, Wen Gao (Peking University)
	2014/01/17(107th Meeting)
	ITM 8.0
	No closely related patents are found in US patent database

	15
	M32174, Adaptive Block-size Transform for IVC
	Using 8x8 and 16x16 adaptive transform 
	Zhenyu Wang, Ronggang Wang,Xufeng Li, Siwei Ma, Tiejun Huang, Wen Gao (Peking University)
	2014/01/17(107th Meeting)
	ITM 8.0
	1) 16x16 intra prediction is disclosed by G. Bjontegaard and T. Satellite in 2000 (ITU-T SG16 Qeustion 15, Adding Intra mode suitable for coding of flat regions), and no related patents to intra prediction with the inventor name “Bjontegaard”  around 2000
2) variable DCT was introduced in published paper “Adaptive transform coding via quadtree-based variable block size DCT” in 1989

	16
	M33140
Chroma interpolation filter for internet video coding
	4-tap interpolation filter for chroma inter prediction
	Zhenyu Wang, Hao Lv, Xufeng Li, Ronggang Wang, Siwei Ma, Tiejun Huang, Wen Gao (Peking University)
	2014/4/4 (108th Meeting)
	ITM 9.0
	Filter coefficients derived from “Lanczos Filtering in One and Two dimensions,” Journal of Applied Meteorology, Aug. 1979.  
Optimized filter coefficients derived from Lanczos filter were filed as patent by contributors, and will contribute  it as type-1 technology.

	17
	M32727
Improvement on Non-Reference P Frame Coding for IVC
	Non-reference P frame coding with 3-level coding structure allowing more flexible QP assignment.
	Dong-Hyun Kim and Jae-Gon Kim (Korea Aerospace University)
	2014/4/4 (108th Meeting)
	ITM 9.0
	Expired patent in 2010 related to hierarchical picture coding (US 5699476, Method and apparatus for transmitting and/or storing a series of hierarchically encoded digital image data blocks). 

	18
	M34108
Non-Reference P Frame Coding in Multiple Reference Frames of Internet Video Coding
	Non-reference P frame coding structure without using DPB swapping in the case of multiple reference frames
	Dong-Hyun Kim, Haechul Choi and Jae-Gon Kim
	2014/7/11
(109th Meeting)
	ITM 10.0
	No. 17 in this table

	19
	M34109
Lagrange Multiplier Selection for Non-Reference P Frames in Internet Video Coding
	Simple change of Lagrange multiplier for non-reference P frames
	Dong-Hyun Kim, Byung Tae Oh and Jae-Gon Kim
	2014/7/11
(109th Meeting)
	ITM 10.0
	Non-normative tool,

	20
	M34230
De-blocking method for internet video coding
	Loop filtering for vertical and horizontal edges in the coding loop of IVC
	Xufeng Li, Ronggang Wang, Zhenyu Wang, Wenmin Wang, Siwei Ma, Tiejun Huang, Wen Gao, Cliff Reader
	2014/7/11

(109th Meeting)
	ITM 10.0
	Expired US patent in 1993 related to loop filtering (US 5337088, Method of correcting an image signal decoded in block units), expired US patent in 1993 related to transmitting the parameters for de-blocking (US 5384849, Apparatus and method for encoding/decoding data including the suppression of blocking artifacts)

No other related patents are found

	21
	M34369

Proposal of 16x16 intra prediction for P and B frames in IVC
	Using the existing method (No. 5, M32174) for P and B frames
	Jin Yeon Choi, Sang-hyo Park, and Euee S. Jang
	2014/7/11

(109th Meeting)
	ITM 10.0
	The prior art of the core part for proposed is in No. 15 in this table, and no related patents for other parts are found. 

	22
	M34375

Efficient macroblock syntax structure for IVC
	Modifying MbType into two new syntax types and associated context model
	Seung-ho Lee, Sang-hyo Park, Euee S. Jang
	2014/7/11
(109th Meeting)
	ITM 10.0
	A part is based on MPEG-2, and no related patents are found

	23
	M35054, De-blocking improvement for internet video coding
	To add a strong filter in loop-filtering
	Xufeng Li, Ronggang Wang, Zhenyu Wang, Wenmin Wang, Siwei Ma, Tiejun Huang, Wen Gao, Cliff Reader
	2014/10/20
(109th Meeting)
	ITM11.0
	Expired US patent in 1993 related to loop filtering (US 5337088, Method of correcting an image signal decoded in block units), expired US patent in 1993 related to transmitting the parameters for de-blocking (US 5384849, Apparatus and method for encoding/decoding data including the suppression of blocking artifacts)

No other related patents are found

	24
	M35056, 4x4 blocksize transform for internet video coding
	To add 4x4 transform on ABT tool of intra-block
	Zhenyu Wang, Ronggang Wang, Xufeng Li,Wenmin Wang, Siwei Ma, Tiejun Huang, Wen Gao
	2014/10/20
(110th Meeting)
	ITM11.0
	1) variable DCT was introduced in published paper “Adaptive transform coding via quadtree-based variable block size DCT” in 1989

2)The direction spatial intra prediction technique of 4x4 block is first disclosed in Q15-F-11, “Response to Call for Proposals for H.26L» by Gisle Bjontegaard on Oct. 1998.no related patents to intra prediction with the inventor name “Bjontegaard”  around 1998.

	25
	m34973, Improvement on Lagrange Multiplier Selection for Internet Video Coding
	Simple change of Lagrange multiplier for non-reference P frames
	Soo-Chang Oh, Anna Yang, Dong-Hyun Kim, Jae-Gon Kim
	2014/10/20
(110thMeeting)
	ITM11.0
	Non-normative tool

	26
	m35746,

Bug report on ME initialization in internet video coding (IVC) encoder
	Simple way to fix a bug on ME initialization process
	Seung-ho Lee, Sang-hyo Park, and Euee S. Jang
	2015/02/16

(111th Meeting)
	ITM 12.0
	Non-normative tool

	27
	M35747

Enhanced encoding technique on the quantized coefficients of chroma for internet video coding (IVC)
	A simple encoding technique that tries to optimize the quantization process on chroma

 block pixels
	Seung-ho Lee, Sang-hyo Park, and Euee S. Jang
	2015/02/16

(111th Meeting)
	ITM 12.0
	Non-normative tool

	28
	m35748

Improved set of reference frames for internet video coding (IVC)
	A different set and associated encoding method that enable to refer pixels of frames located on longer distance than the original frames
	Seung-ho Lee, Sang-hyo Park, and Euee S. Jang
	2015/02/16

(111th Meeting)
	ITM 12.0
	Expired US patents (“Multiple Frame Motion Estimation,” 5,151,784) in 1992, and no related patents are found for indexing MRF set

	29
	m35786

Subjective quality improvement for internet video coding
	An added enhanced loop filtering tool (adding strong filter)
	Xufeng Li, Ronggang Wang, Zhenyu Wang, Siwei Ma, Tiejun Huang, Wen Gao
	2015/02/16

(111th Meeting)
	ITM 12.0
	Expired US patent (“Method of correcting an image signal decoded in block units,” 5,337,088) in 1993, , and no related patents are found.

	30
	M35891

Temporal Dependent Rate-Distortion Optimization in Internet Video Coding
	Temporal dependent RDO method under low-delay configuration
	Ce Zhu, Yimin Zhou, Yanbo Gao, Shuai Li, Qiang Peng, Lu Yu
	2015/02/16

(111th Meeting)
	ITM 12.0
	Non-normative tool

	31
	M35892

Fuzzy Rate Control Scheme for Internet Video Coding
	Fuzzy controller-based rate control algorithm
	Yimin Zhou, Ce Zhu, Min Zhong, Minke Luo, Lu Yu
	2015/02/16

(111th Meeting)
	ITM 12.0
	Non-normative tool

	32
	M36710

Chroma enhancement technique on the intra predicted block for IVC encoding
	Chroma quantized coefficients enhancing technique for intra predicted block
	Seung-ho Lee, Sang-hyo Park, and Euee S. Jang
	2015/06/26

(112th Meeting)
	ITM 13.0
	Non-normative tool


