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1 Background

Interpolation of ½ and ¼ pixel position for prediction is one of the more complex operations in H.264.  On the other hand, in the case of an integer motion vector, no interpolation is needed and prediction data may be copied directly from an already decoded frame.

In this document we propose 2 methods to increase the number of integer pixel motion vectors.

Concerning coding performance:  The use of 6-tap filter and fractional pixel prediction is one of the important features that result in the good coding performance of H.264.  Therefore this document does not try to “switch off” such prediction.  It is rather a way of giving some benefit to the use of integer pixel vectors so that they are chosen more often.  Two such methods will be described:

· Use of integer skip vectors
· Reduced number of bits to code integer vectors for 16x16 blocks

2 Use of integer skip vectors

Skipped blocks is a particular case where almost the only task of the decoder is to produce the prediction.  In that case fractional pixel interpolation uses most of the computational resources.

Therefore we tried to redefine the skip-vectors to be integer pixel values.  The assumption was that this would result in reduced total fractional pixel interpolation.

2.1 Redefinition of skip-vectors

Assume that V is a skip-vector component resulting from the procedure defined in H.264.  We then redefine Vy (luma) in the following way:
Vy = (V + 2)>>2

By using the simplified chroma interpolation described in VCEG-Z08 the chroma vectors will then be in ½ chroma pixel units and this already result in low complexity. 

2.2 Performance of the method

The method was expected to result in:

· Somewhat fewer skipped blocks since the conditions for skipped are tighter

· Overall less need for ½ and ¼ pixel luma interpolation for prediction
This method is considerd to represent a potential for larger simplifications on the encoder than for the decoder (reported below).  The encoder could use a method like this:

· Since skip vectors are integer values, it does not cost much to do an initial check if a MB could be coded reasonably well as a skipped block

· If this is the case the encoder can go directly to the next MB and thereby save computations

3 Reduced number of bits to code integer vectors for 16x16 blocks

For 16x16 blocks we add a special way of coding the integer pixel motion vectors.  The complete way of coding MVDs for 16x16 blocks is summarized in the following.
3.1 ¼ pixel or integer pixel coding

In case 16x16 prediction block is used, one bit signals whether normal ¼ pixel based vectors or integer pixel vectors are used.

3.2 Scaling of predictions

In case of integer vector coding, the prediction vector components (in ¼ pixel units) are scaled to integer values.  Assume that the original vector component is V.  The integer version is calculated as:  Vi = (V + 2)>>2

If the vector component (in integer units) to be coded is Wi, the MVD to be coded is:

Wi – Vi

3.3 VLC

With integer resolution, the probability that the vector equals the prediction is high.  It is therefore desirable to use no more than 1 bit for this case.  Hence we code both components of the vector together.  We use the same UVLC as normally used for vector coding.  The mapping between MVD positions and codenumber (number of bits) are given in the table below.
                              Number of bits                                                                         Code nr

                  11                                         31

               11 11 11                                   32 33 34

            13 11  9 11 13                             63 35 15 36 64

         13 13 11  9 11 13 13                       65 66 37 16 38 67 68

      13 13 11  9  7  9 11 13 13                 69 70 39 17  7 18 40 71 72

   11 11  9  9  7  5  7  9  9 11 11           41 42 19 20  8  3  9 21 22 43 44

11 11  9  7  5  3  1  3  5  7  9 11 11     45 46 23 10  4  1  0  2  5 11 24 47 48

   11 11 11  9  7  5  7  9 11 11 11           49 50 51 25 12  6 13 26 52 53 54

      13 13 11  9  7  9 11 13 13                 73 74 55 27 14 28 56 75 76

         13 13 11  9 11 13 13                       77 78 57 29 58 79 80

            13 11  9 11 13                             81 59 30 60 82

               13 11 13                                   83 61 84

                  11                                         62

For simplicity only a subset of the MVDs are allocated codes.  If the MVD to be coded does not fit inside this limitation, normal ¼ pixel coding of vectors are used.

3.4 Motion vector search

· Integer motion search is done as previously, with a rate-addition based on ¼ pixel vector accuracy.  

· Before the fractional pixel search, the rate-addition is changed according to the bitable above (if the MVD fits into the table)

· For the fractional pixel vectors, rate-addition is again based on ¼ pixel vector resolution.

· As a result there will be a slight preference towards integer pixel vectors.

We feel that the method could be further fine tuned.  This will be considered up to the next meeting.

4 Simulation results

We report results using both the simplified Tandberg encoder and the JM 8.2 modified encoder where rd-opt and 5 ref-frames are on. 

In the tables below we report results in the same format as we have done in previous documents.

	Sequence
	Bitrate for use of more integer pixel vectors (%)

	
	JM encoder
	Tandberg encoder

	Container
	2.77
	2.38

	News
	0.84
	1.37

	Foreman
	2.17
	7.29

	Silent
	1.17
	0.71

	Paris
	0.63
	0.69

	Mobile
	3.29
	2.85

	Tempete
	1.95
	3.56

	Average
	1.83
	2.69


	Sequence
	Reduction of total number of cycles with the use of more integer pixel vectors at QP=32(%)

	
	JM encoder
	Tandberg encoder

	Container
	-2.70
	-4.47

	News
	-1.55
	-1.98

	Foreman
	-1.71
	-3.35

	Silent
	-1.57
	-2.47

	Paris
	-1.22
	-1.32

	Mobile
	1.22
	-0.27

	Tempete
	0.08
	-1.02

	Average
	-1.06
	-2.12


In VCEG-Z10.xls there are more simulation results.  The two features defined above are linked together in the results in VCEG-Z10.xls
5 IPR statement

TANDBERG may have IPR connected to the proposed method and based on reciprocity TANDBERG is prepared to grant a license on reasonable and non-discriminatory terms.
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