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1 Background

VCEG-Y09 defines a simple chroma interpolation.  It reduces interpolation complexity.  Coding performance is changed little except for Mobile and Tempete (+5.5% and +3.3%).  The present document defines a modified interpolation that avoids the loss in coding gain and still maintain the complexity reduction.
The method is characterized by:

· Downscaling vectors to obtain chroma vectors in ¼ chroma pixel units

· Interpolation method similar to the simplified luma interpolation defined in VCEG-W09

2 The method
2.1 Downscaling

Vluma  is a luma vector component in ¼ luma pixel units.  Similarly Vchroma is a chroma vector component in ¼ chroma pixel units.  Vchroma is derived from Vluma :
Vchroma = (Vluma + offset)>>1      offset = 0 or 1 for every other picture.
2.2 Interpolation

We now have chroma vectors in ¼ chroma pixel units and use a similar interpolation method to that proposed as simple luma interpolation in VCEG-W09 for ¼ pixel interpolation.
Capital letters (A, B, C, D) in the figure means integer chroma pixel positions, whereas lower case letters means fractional chroma pixel positions.
  A     a     b     c     B

  d     e     f     g     h

  i     j     k     l     m

  n     o     p     q     r

  C     s     t     u     D

The fractional pixel values are defined as:

b = (A + B)>>1,   m = (B + C)>>1,   t = (C + D)>>1,   i = (A + C)>>1,   k = (C + B)>>1

a = (A + b + 1)>>1,
c = (B + b + 1)>>1,
d = (A + i + 1)>>1,
e = (b + i + 1)>>1

f = (A + m + 1)>>1,
g = (b + m + 1)>>1,
h = (B + m + 1)>>1,
j = (C + b + 1)>>1

l = (B + t + 1)>>1,
n = (C + i + 1)>>1,
o = (i + t + 1)>>1,
p = (D + i + 1)>>1

q = (m + t + 1)>>1,
r = (D + m + 1)>>1,
s = (C + t + 1)>>1,
u = (D + t + 1)>>1

3 Simulation results

In VCEG-Y09 we reported bitrate changes and complexity reductions using the Tandberg encoder.  For direct comparisons we list the VCEG-Y09 results as well as the ones from the present document in the tables below.

	Sequence
	Bitrate for simple chroma interpolation (%)

	
	VCEG-Y09
	New proposal (VCEG-Z08)

	Container
	0.07
	-0.18

	Foreman
	0.29
	0.23

	News
	0.44
	0.66

	Silent
	0.14
	-0.17

	Paris
	0.32
	0.04

	Mobile
	5.50
	0.28

	Tempete
	3.29
	0.11

	Average
	1.44
	0.14


	Sequence
	Reduction of total number of cycles with the simplified chroma interpolation compared with H.264 at QP=32 (%)

	
	VCEG-W09
	New proposal (VCEG-Z08)

	Container
	-2.4
	-3.29

	News
	-1.6
	-3.40

	Foreman
	-2.1
	-3.24

	Silent
	-2.2
	-4.16

	Paris
	-1.2
	-2.69

	Mobile
	
	-2.83

	Tempete
	
	-3.35


It is seen that the bitrate is practically unchanged using the new simple chroma interpolation.  At the same time the reduction in computer cycles is larger than in VCEG-W09.
In VCEG-Z10.xls there are more simulation results.  (Simple luma and chroma interpolation are linked together in the results in VCEG-Z10.xls).
4 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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