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Introduction





H.263 is the video codec used in H.324 multimedia terminals for low bit rate communication. If the receiving terminal is only equipped with a black-and-white display, the chrominance component of the video signal is obviously useless. As it is desirable not to produce unnecessary information nor to transmit it in order to reduce the complexity of encoding and to save bandwidth, especially in mobile environments, a problem of making the transmitter omit chrominance encoding arises. This document describes how H.324 terminals can perform luminance-only encoding and transmitting. 


DESCRIPTION





During capabilities exchange, the transmitter indicates if it is capable of transmitting luminance-only encoded bitstream. This requires adding (e.g.) luminanceOnly parameter to the H263VideoCapability capability exchange definition in H.245. If the transmitter is capable of transmitting luminance-only encoded video, it assigns TRUE to luminanceOnly H.263 video transmitting capability parameter. Otherwise FALSE is assigned.





During capabilities exchange, the receiver indicates if it is capable of receiving luminance-only encoded bitstream. (This information is needless and is done only due to symmetry reasons). This requires adding (e.g.) luminanceOnly parameter to the H263VideoCapability capability exchange definition in H.245. By default, FALSE is assigned to luminanceOnly H.263 video transmitting capability parameter. 








-- ===================================================================================


-- Capability exchange definitions: Video capabilities


-- ===================================================================================


				.


				.


				.





H263VideoCapability	::=SEQUENCE


{


	sqcifMPI	INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz


	qcifMPI	INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz


	cifMPI		INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz


	cif4MPI	INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz


	cif16MPI	INTEGER (1..32) OPTIONAL,	-- units 1/29.97 Hz


	maxBitRate	INTEGER (1..192400),	-- units 100 bit/s


	unrestrictedVector	BOOLEAN,


	arithmeticCoding	BOOLEAN,


	advancedPrediction	BOOLEAN,


	pbFrames	BOOLEAN,


	temporalSpatialTradeOffCapability	BOOLEAN,


	hrd-B		INTEGER (0..524287) OPTIONAL,	-- units 128 bits


	bppMaxKb	INTEGER (0..65535) OPTIONAL,	-- units 1024 bits


	...,


					


	slowSqcifMPI	INTEGER (1..3600) OPTIONAL,	-- units seconds/frame


	slowQcifMPI	INTEGER (1..3600) OPTIONAL, --units seconds/frame


	slowCifMPI	INTEGER (1..3600) OPTIONAL, --units seconds/frame


	slowCif4MPI	INTEGER (1..3600) OPTIONAL, --units seconds/frame


	slowCif16MPI	INTEGER (1..3600) OPTIONAL, --units seconds/frame


	errorCompensation	BOOLEAN,


	luminanceOnly	BOOLEAN


}


				.


				.


				.











After capabilities exchange the receiver sends to the transmitter a H.245 RequestMode message, which describes that luminance-only encoding is desired. This requires adding (e.g.) luminanceOnly parameter to the H263VideoMode request mode definition in H.245. TRUE is assigned to this parameter when luminance-only encoding is desired, otherwise FALSE is assigned. The transmitter may deny such request, but should comply if possible. 





-- ===================================================================================


-- Request mode definitions: Video modes


-- ===================================================================================


				.


				.


				.





H263VideoMode	::=SEQUENCE


{


	resolution	CHOICE


	{


		sqcif	NULL,	


		qcif	NULL,


		cif		NULL,


		cif4	NULL,


		cif16	NULL,


		...


	},


	bitRate	INTEGER (1..19200),	-- units 100 bit/s


	unrestrictedVector	BOOLEAN,


	arithmeticCoding	BOOLEAN,


	advancedPrediction	BOOLEAN,


	pbFrames	BOOLEAN,


	...,


								


	errorCompensation	BOOLEAN,


	luminanceOnly	BOOLEAN





}


				.


				.


				.





If the transmitter complies with the luminance-only encoding mode request, it selects one of the following two methods of encoding only the luminance component:





1) The encoder ignores chrominance components and encodes them as if they were zero according to the picture format of the present H.263 recommendation. Due to variable-length coding used in H.263, a picture component that is completely zero takes only few bytes when encoded. See figure 1.





2) The chrominance components of the video signal are set to zero before giving them as input to the encoder, which makes the encoding normally according to the present H.263 recommendation. See figure 2.





The method 1) requires that the encoder is able to ignore the chrominance components. 





The method 2) requires no changes in present H.263 encoders. There must only be some external element before the chrominance inputs of the encoder that generates zero chrominance signal when luminance-only encoding is required.





The bit stream generated by the above presented methods can be given as input to any present H.263 decoder and they wouldn’t notice anything special. The point of this new method is the ability to request any encoder to omit the chrominance components whenever desired.
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Figure 1: Method 1). The chrominance is ignored by the encoder.
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Figure 2: Method 2). The chrominance is set to zero before encoding.


EXAMPLE
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Conclusions





In this document a following scheme was proposed: the receiving H.324 multimedia terminal requests, using H.245 control protocol, the transmitting terminal to encode and transmit only the luminance component of H.263 video signal. The transmitter then encodes the video either 1) encoding the chrominance components as if they were zero or 2) setting the chrominance components to zero and then encoding both luminance and chrominance components according to the present H.263 recommendation.





Adopting this proposal allows the H.324 terminals to agree upon luminance-only encoding and transmitting, thus decreasing the complexity of video encoding and the bit rate needed in transmission by approximately 10-25 %.


� Contact person: Matti Harmovaara (matti.harmovaara@nmp.nokia.com)
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