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Examples of Point Densities
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Optimal Quantizer for a 2-dimensional 1D Gaussian random vector and its point density
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= The NMI of various cell shapes

cell shape dimension NM|

1%2 2 104
rectangle
cube any 0833 = 11—2
_ 53
hexagon 2 0802 = 353
i -1
circle 2 0796 = -
sphere 3 0770 = ﬁﬂfg]_?'m
sphere K _
i e 2) vk
oo —_ _1 —_— 1
sphere - 0585=5, = 5
S1X82X.. XSk
k W{1.12)
rectangle Kzrfl_(sl'i — 1 anthmeanofsides?
(i’[t-‘ﬂ{s.)?)“"'k T 12 geom maan ofsides?

where Vi = volume of k-dimensional sphere with radius 1

1178

* Shapes that tend to make NMI smaller

+ Spheroidal rather than oblong _

+ More finely faceted L
(many sides rather than few)

+ Higher rather than lower dimension

+ A sphere has the lowest NM!I of any cell of a given dimensicn.

+ NMTI of a sphere decreases with dimension to the limit 1/2mxe = 0585

Bennett-25

Bennett-26



The Best Known Tesselating Polytopes

_ ( . best l cond | sphere | gan (dB)
dimension | po'ytops m, known, lowwear lower |, -
) {upper bound bourd 10 log m;my
bound}
1 interval 0833 0833 o 6__—_1
2 hexagdon 0802 Lida 13
unknown 0785 0y7875 0770 s
crtahedron

4 ! 0766 C.07e1" 0750 36

by ! 0756 00747 0735 47

6 - 0742 | 0.0735' | .0723 55 '

7 ! 0731 00725 0713 G0

8 " 0717 0.0716' 0705 B4

12 N 0701 0 0892 0631 81

16 . {1683 0.0676 0666 91

24 ! 0658 D 06548 0647 1.10

5 0623 128

1 oeoeg’ 137

P 0599 1.43

3 0585 148
very largil sphere 0585 0585 1.53

Zadaor-34




