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Summary

The United States DoD Motion Imagery Standards Board proposes three JVT levels above today’s HDTV. The proposal is outlined below.
Stephen Long

Chairman, DoD/IC/NSGI Motion Imagery Standards Board

Background
The Motion Imagery Standards Board (MISB) is designated as the organization to formulate, review and recommend standards for motion imagery, associated metadata, audio and other related systems for use within the United States Department of Defense / Intelligence Community / National System for Geospatial Intelligence (DoD/IC/NSGI). It endeavors to recommend commercial standards whenever possible. Additionally, the MISB participates in the North Atlantic Treaty Organization (NATO) Standards Agreement process for coalition force interoperability, where Stephen Long is chairman of the Motion Imagery Team, and also participates in US and international standards bodies to monitor, advocate, and represent DoD/IC/NSGI interests for motion imagery and related systems to support global interoperability and protect image and information quality. The MISB consists of about 300 members, with approximately 40 being present at the meeting where the JVT levels were discussed and recommended.
Discussion and Proposal
The MISB recommends three levels above today’s HDTV as outlined in Chart 1 below and the proposed revisions to Annex A Table A-1, attached.
Revised Level 5: up to 552,960 macroblocks per second (modified from Geneva output document JVT-E146d37ncm)
New Level 6: up to 983,040 macroblocks per second

New Level 7: up to 2,949,120 macroblocks per second; the luminance bit depth needs to be 14 bits
	
	H Pels
	V Pels
	V Hz
	Max Total Pixels
	Total Mblocks
	Pixels per sec
	Mblocks per sec

	
	
	
	
	
	
	
	

	"HD" Today 24Hz
	1920
	1080
	24
	2073600
	8100
	49766400
	194400

	1920x1080/30
	1920
	1080
	30
	2073600
	8100
	62208000
	243000

	1280x720/60
	1280
	720
	60
	921600
	3600
	55296000
	216000

	1920x1080/60
	1920
	1080
	60
	2073600
	8100
	124416000
	486000

	1.5 x 1920x1080/24
	2880
	1620
	24
	4665600
	18225
	111974400
	437400

	1.5 x 1920x1080/30
	2880
	1620
	30
	4665600
	18225
	139968000
	546750

	1.5 x 2k x 1k/24
	3072
	1536
	24
	4718592
	18432
	113246208
	442368

	1.5 x 2k x 1k/30
	3072
	1536
	30
	4718592
	18432
	141557760
	552960

	3616x1536/24(2.35:1)
	3616
	1536
	24
	5554176
	21696
	133300224
	520704

	2 x 1280x720/60
	2560
	1440
	60
	3686400
	14400
	221184000
	864000

	NTT Projector
	3840
	2048
	24
	7864320
	30720
	188743680
	737280

	NTT Projector
	3840
	2048
	30
	7864320
	30720
	235929600
	921600

	3840(16:9)
	3840
	2176
	30
	8355840
	32640
	250675200
	979200

	4K x 2k/24
	4096
	2048
	24
	8388608
	32768
	201326592
	786432

	4k x 2k/30
	4096
	2048
	30
	8388608
	32768
	251658240
	983040

	4096(16:9)
	4096
	2304
	24
	9437184
	36864
	226492416
	884736

	1.5 x 1920x1080/60
	2880
	1620
	60
	4665600
	18225
	279936000
	1093500

	1.5 x 2k x 1k/60
	3072
	1536
	60
	4718592
	18432
	283115520
	1105920

	4K x 3k/24
	4096
	3072
	24
	12582912
	49152
	301989888
	1179648

	NTT Projector
	3840
	2048
	60
	7864320
	30720
	471859200
	1843200

	4k x 2k/60
	4096
	2048
	60
	8388608
	32768
	503316480
	1966080

	4k x 3k/30
	4096
	3072
	30
	12582912
	49152
	377487360
	1474560

	4k x 3k/60
	4096
	3072
	60
	12582912
	49152
	754974720
	2949120

	6k x 4k/24
	6144
	4096
	24
	25165824
	98304
	603979776
	2359296

	6k x 4k/30
	6144
	4096
	30
	25165824
	98304
	754974720
	2949120

	
	
	
	
	
	
	
	

	
	
	Yellow - Existing Level 4 Performance/Conformance Points

	
	
	
	
	
	
	
	

	
	
	Green - New Level 5 Performance/Conformance Points
	 

	
	
	
	
	
	
	
	

	
	
	Orange - New Level 6 Performance/Conformance Points
	 

	
	
	
	
	
	
	
	

	
	
	Red - New Level 7 Performance/Conformance Points
	 


Chart 1 - MISB Levels 4 and Higher
Level 4

Chart 1 and Annex A Table A-1 in the attached Excel document show today’s HDTV, 1920 horizontal pixels by 1080 vertical pixels at 24 and 30 Hz and 1280 by 720 pixels at 60 Hz (1280x720/60) covered by Level 4. Our requirement is that the Maximum Video Bitrate for this Level be sufficient so that artifacts do not obscure rapidly moving objects.  We know that the JVT has previously rejected a maximum bitrate higher than 20 Mbits/sec.  However, we request reconsideration of 25 Mbit/sec under our quality requirements.  We also reference the Conclusions section of document JVT-E046 stating that 20 Mbits is inadequate for high quality and professional applications.
Level 5

Prototype commercial cameras exist that produce 1920x1080 at 60Hz, which is expected to be the format used for production of fast motion HDTV. Other motion imagery formats that can be accommodated by this level include 1.5 times 1920 x 1080 at 24 and 30 Hz, 1.5 times 2K x 1K at 24 and 30 Hz and the 2.35:1 aspect ratio format of 3616 x 1536 at 24Hz. 

Level 6

A prototype commercial camera exists that can produce 4K x 2K at 30 Hz. Other formats that can be accommodated by this level include two times 1280 x 720 in each direction at 60 Hz, the Japan-NTT D-cinema projector resolution of 3840 x 2048 at 24 and 30 Hz, 3840 x 2176 (aspect ratio of 16:9) at 24 Hz, and 4096 x 2304 (16:9) at 24 Hz.
Level 7

A camera exists that does 6K x 4K at 30 Hz. Other formats that can be accommodated by this level include 1.5 x 1920 x 1080 at 60 Hz, 1.5 x 2K x 1K at 60 Hz, 4K x 3K at 24, 30 and 60 Hz, and 4K x 2K at 60 Hz. This level needs to accommodate a luminance bit depth of 14 bits.
(Append for Proposal Documents)

JVT Patent Disclosure Form
	International Telecommunication Union
Telecommunication Standardization Sector
	International Organization for Standardization
	International Electrotechnical Commission  
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Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

Please send to:

JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA

Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.

	Submitting Organization or Person:

	Organization name
	Hicks and Associates, Inc.
	

	Mailing address
	1710 SAIC Drive, Suite 1300
Mclean VA 22102
	

	Country
	USA
	

	Contact person
	Guy Beakley
	

	Telephone
	+1-703-676-7114
	

	Fax
	+1-703-676-5813
	

	Email
	beakleyg@saic.com
	

	Place and date of submission
	22 November 2002
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	
	

	Title
	
	

	Contribution number
	
	

	
	
	


(Form continues on next page)

	Disclosure information – Submitting Organization/Person  (choose one box)

	
	

	X

	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,



	[image: image4.wmf]
	2.1
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.
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	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.
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	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.

	
	

	[image: image7.wmf]
	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

	In the case of any box other than 2.0 above, please provide the following:

	Patent number(s)/status
	
	

	Inventor(s)/Assignee(s)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)




(form continues on next page)

Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

	Disclosure information – Third Party Patents (choose one box)

	
	

	X
	3.1
The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.
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	3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.



	For box 3.2, please provide as much information as is known (provide attachments if more space needed) - JVT will attempt to contact third parties to obtain more information:



	3rd party name(s)
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Patent number/status
	
	

	Inventor/Assignee
	
	

	Relevance to JVT
	
	

	
	
	


	Any other comments or remarks:
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