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transform
ation

inverse
transform

ation

•
C

C
2V

Q
+

Q
1   =

  optim
al,  N

1  pt., k-dim
ensional V

Q
 for source

+
Q

2   =
  N

2  pt., k-dim
'l lattice V

Q
 w

ith cells &
 support region

having shape of optim
al k-dim

'l tessel'ng polytope.
+

For  I =
 1,…

,N
1 ,  T

I   is rotating/scaling transform
ation such

that  T
I  S

1,I   m
atches support region of  Q

2 .
+

O
peration
X

  quantized by  Q
1  and found to be in I-th cell of  S

1 ;
U

  transform
ed by  T

I ;   Z
  =

 T
I  U

  quantized by  Q
2 ;

then inverse transform
ed

Y
2  =

 Y
1  +

 Û
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•
Point density is that of the optim

al first stage

•
C

ells have shape of the optim
al lattice quantizer

⇒
  Perform

ance is asym
ptotically equal to  D

*k (R
), w

hich is the
best possible perform

ance of k-dim
ensional V

Q
's w

ith rate R
.

In other w
ords 2V

Q
 has been "fixed".

Im
plem

entation N
otes

•
In practice, cells of optim

al first stage are so nearly spherical
that rotation isn't needed, only scaling.

•
C

C
2V

Q
 has low

er com
plexity than ordinary 2V

Q
, because

second stage is sim
pler.

•
C

C
2V

Q
 is faster to design than ordinary 2V

Q
.

G
eneral 2V

Q
 Principles

•
T

he role of the first stage is to determ
ine the point density.

•
T

he role of the second stage is to determ
ine the cell shape

and preserve the point density of the first stage by uniform
ly

refining the first stage cells w
ith a good cell shape.
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