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Introduction

In order to perform the spatial prediction, JVT coder offers 9 modes for prediction of 4x4 blocks, including DC prediction and 8 directional modes. To reduce number of bits required to specify prediction mode of each block the correlation of the prediction modes of adjacent blocks is used. When the prediction modes of neighboring already coded upper (A) and left (B) blocks are known an ordering of the most probable, next most probable etc. prediction mode for the currently coded block C is given. The ordering of modes is specified for each combination of prediction modes of A and B. For more efficient coding, information on intra prediction of two 4x4 blocks is coded in one codeword

This method has one major drawback – the memory required to keep ordering of prediction modes for block C given prediction modes of blocks A and B. Since 9 modes are used we have 9x9 possible combinations of modes for blocks A and B. For each combination order of 9 possible modes has to be specified. That means that 9x9x9 = 729 bytes (we assume that one number requires one byte) are needed to specify ordering of prediction modes. In addition table specifying code number as a function of the probability of two consecutive modes requires 9x9 = 81 bytes This is a considerable increase when comparing with the spatial prediction used in JVT coder initially when only 6 modes where used. 

Simplifications

The semantics of the intra-prediction modes are same as those of CD. However, the 9 intra-prediction modes shall be named as follows:

Mode 0: Vertical prediction

Mode 1: Horizontal prediction

Mode 2: DC prediction

Mode 3: Diagonal Down/Left prediction

Mode 4: Diagonal Down/Right prediction  

Mode 5: Vertical Left prediction  

Mode 6: Horizontal Down prediction

Mode 7: Vertical Right prediction

Mode 8: Horizontal Up prediction

To each combination of modes for blocks A and B only one most probable mode is assigned. If one of the blocks A or B is outside the most probable mode is equal to prediction mode 2. Otherwise it is equal to the minimum of modes used for blocks A and B.

To the decoder first 1 bit is sent indicating whether the most probable mode is used for a 4x4 block. If the bit value is equal to 1 the most probable mode should be used. If the most probable mode m is not selected, a code number from 0 to 7 is sent to indicate which of the remaining 8 modes should be used. The code number is sent as 3 bit codeword, which is its binary representation. When the code number n is received the used prediction mode is equal to:

n, if n<m
n+1, otherwise.

Only two contexts are used when coding prediction modes with CABAC, one for the first bin of the mode and one for the rest. The most probable mode is assigned code number zero and the rest of the modes are assigned codes in their increasing numerical order similarly to the above.
Results

The proposed method is implemented in JM 2.0 and the results of the simulations are summarized in Table 1 in terms of Bjontegaard Delta bitrate savings in % comparing to JM2.0. In addition results are given Table 2 when the proposed method is used in conjunction with the simplified “Horizontal Up prediction” prediction mode as proposed by Real Networks. The test conditions from VCEG-N81 were followed with the exception that all frames were encoded as Intra. We see that the average Bjontegaard Delta bitrate savings for the proposed simplifications, with respect to the original TML code is negative, indicating that for this data set our proposed simplifications produces better results. 

Table 1: Performance improvement (Bjontegaard Delta bitrate savings in %) of the proposed coefficient coding in Intra coding. QP = 0, 4, 8, 12 is used for low QP and QP = 16, 20, 24, 28 for high QP.

	QP
	News
	Foreman
	Container
	Silent
	Mobile
	Paris
	Tempete
	Average

	Low
	-0.461
	-1.224
	-0.611
	-1.341
	-0.915
	-0.471
	-0.924
	-0.84957

	High
	0.91
	-0.987
	0.347
	-1.361
	-1.574
	0.207
	-0.986
	-0.492


Table 2: Performance improvement (Bjontegaard Delta bitrate savings in %) of the proposed coefficient coding in Intra coding. QP = 0, 4, 8, 12 is used for low QP and QP = 16, 20, 24, 28 for high QP.

	QP
	News
	Foreman
	Container
	Silent
	Mobile
	Paris
	Tempete
	Average

	Low
	-0.701
	-1.69
	-0.946
	-1.771
	-1.129
	-0.732
	-1.122
	-1.15586

	High
	0.295
	-2.75
	-0.626
	-2.237
	-1.978
	-0.241
	-1.406
	-1.27757
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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.
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· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;
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