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Topics for this update

* Most important changes since IETF95/April 2016

— Temporal skip motion vectors
- Support for YUV 4:4:4 input
- Improved chroma prediction



Temporal skip motion vectors

* Only used in B frames

* Replaces one spatial skip mv candidate with a
candidate based on temporal mv

* Gives nearly half of the gain of interpolated reference
frames (presented at IETF94), but eliminates the
motion search and the overhead of storing an extra
reference frame

- Significantly reduces decoder complexity



Temporal skip motion vectors




Support for YUV 4:4:4

No subsampling of chroma, and luma and chroma will
use the same interpolation filter

Significantly increases the number of bits spent for
chroma (increases the total bitrate by ~5-15%)

An experimental mode was added:

— Support for optional subsampling of the residual at SB level

- Adaptive upsampling in the reconstruction using a linear
model to reconstruct chroma samples from luma samples

- Significantly better than regular upsampling, but only regains
about 25% of the subsampling loss objectively

Abandoned in favour of a new chroma prediction



Support for YUV 4:4:4
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Support for YUV 4:4:4
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Improved chroma prediction

* As seen in the previous slides, chroma can be highly
correlated with luma.

* The relationship is often nearly linear




Improved chroma prediction

* Finds a linear mapping from the predicted luma block
to the initially predicted chroma block

* |f certain criteria are satisfied, we’ll use this mapping
to get a new chroma prediction from the reconstructed

luma block

* Informally: “Copy the reconstructed luma block and
paint it with the colours of the initial prediction”

* Assumptions:
— Colours can be identified by their luminosities

— Areasonably strong linear mapping exists

- Same luma-chroma correlation in the original block as in the
initial prediction.



Improved chroma prediction

* Use linear regression to find a and b, so that we can
predict chroma from using: ¢, = a*y, + b
® =2V, csum=iicp Wen=22 2. Vi ccsum=Z; Cy ycsum=ZNlZlepcp

i=1 j=1 i=1 j=1 i=1 j=1 i=1 j=1 i=1 j=1

Ssyy = YYoum - (ysum2 >> 2*1092(N))
SSee = CCyum = (Coun2 >> 2*l0g,(N))

SSyc = YCoum - @sumcsum >> 2*1092(N))
a=(ss, <<16)/ss,
b= ((Csum << 16) - axysum) >> Z*IOQZ(N)

* 64 bit arithmetic in intermediate stages, but a is
clipped to [-223, 2%°] and b to [-2°1, 2°'-1], lower 16 bits
as the fractional part.

* |f4:2:0, subsample predicted luma block and the
resulting new chroma prediction



Improved chroma prediction

* Criteria for using the new prediction:

- The luma prediction is poor. Use the average squared
difference between the reconstructed and predicted luma
samples (i.e. the residual) as a measure of quality where
above 64 means low quality:

iZN: —y,(i,j))

=1 >64

2

N

- Sufficient luma-chroma correlation in the initial prediction.
Require that the correlation coefficient is above 0.5:

> *g5 2>
ss,, > 0 and 2%*ss 2> ss ss_.

* No signalling to select initial or improved prediction
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Improved chroma prediction
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Improved chroma prediction
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Improved chroma prediction
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Improved chroma prediction
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