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® S, , space of great hyperspheres in S§¢ c R%*!
® pd  space of polytopes in S ¢ R4*!

e T¢ space of tessellations in S¢ ¢ R4*!

Define @ :P‘xS, | xT¢— T¢ by

@S T)=T\{cHhu{cnST,enS}eT¢ i ceTSelc]
@S T) =T otherwise

The splitting tessellation process (Y)),s( with initial tessellation ¥, = {S“} is the

continuous time, pure-jump Markov process on T¢ with generator

(A T) = 2[ (@ (c.8.T) D)) xdS), TeT

ceT ¥ lc]

|
where f is a bounded measurable function on T¢.
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For ¢ : P’ — R consider ZyT):= 2 p(c) (TeT
ceT

The stochastic process
4

M) = 5,(¥) — Z,(¥y) - [ (,)(¥,) ds
IS a martingale. ’

(Dynkin)  f
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® |ocal extension ¢/(K, - ) spherical curvature measures
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J N
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1= Uk
Let t >0, € {0,1,...,d}. Then EX.(t; h) = ) :

d=D! Py

Total surface area: 15, ;.
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Let 1> 0,5 € {0,1.....,d}. Then EZ(t;h) = :
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uern,

Poisson great hypersphere tessellation
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Let 1> 0,5 € {0,1,....d}. Then EZ(t;h) =

Total surface area: 13, .

e 7, a Poisson point process on S$¢ with intensity ¢ > 0
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uern,

Poisson great hypersphere tessellation
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Let 1> 0,5 € {0,1,....d}. Then EZ(t;h) =

Total surface area: 13,_, .

e 7, a Poisson point process on S$¢ with intensity ¢ > 0

Z=Jwutns?

uen,

Poisson great hypersphere tessellation

Ex*'(Z)=E) 7' wnSh) =14,
'_ uern,
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How can we distinguish the two types of tessellations by a simple characteristic?



/' Let t>0 and h:S? > R be bounded. Then

1— — LA, )t
VarY, (t;h) = P [ J e 5Y) >h(x)h(y) HU(dx)F(dy)
Sd JSd

Bl £(x, y)sin(£(x, y))

The proof uses further auxiliary martingales

Spherical integral-geometric transformation formulas of Blaschke-Petkantschin-type

Covariances (and variances) for different functions and lower-order curvature
measures can also be determined

The variance of the total surface area is a special case



" Let t>0 and & : S? > R be bounded. Then

VarY, (t;h) = h(x)h(y) Z4(dx)FZ(dy)

ﬂﬂd_zj [ 1 —exp( = 4]
ﬂdﬁ§_1 sd Jsd Z(x,y)sin(Z(x,y))
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The proof uses further auxiliary martingales




" Let t>0 and & : S? > R be bounded. Then
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nﬂd_ZJ [ NN oy @y
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® The variance of the total surface area is a special case



1 — exp( — %f(x, e)z‘)

4 d—1 = d
| Var#Z“(Z,) = np,_, Ld 2 O ) A “(dx)

27¢ (! 1 — 7t '
' _ J sin(rg)t2 LR 4
d—2)! ), z ;

o 74

dz = 47T2<}/+ Int+ El(t)) ~47’*Int -

y = 0.5772, E\ (1) = J s~le ™ ds
t

d—1 eo* (' . d-3
d>3 Var#Z = (Z,) < DY rsin(zz)* " dz < oo
-,



Consider an isotropic random measure M on S§¢

o u:=E[M(SY)] intensity of M
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J. Royal Stat. Soc. 1977
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,Bd_zﬂd 1 — exp( — %w)
T

<1+

Paofy 1 —cXP (‘7”)
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t
Paoly = exp( B 240)
s .
B, 2 sin @

(1+

Pa2Py I —exp (_Tﬂ)
P, t2rsinr
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1 —exp( —<¢
K, (1) = J 1+ ﬂﬁd—zzﬂd : ( 2 )
0 P4 1% sin @

Pa-2ba I —exp (_Tﬁ)

2 Dp
P54 t°rsin r

g.(r)=1+n

Using second-order
parameters one can distinguish
between the two models!




Thank you!

D. Hug & C.T.

Splitting tessellations in spherical spaces
EJP 24, article 24 (2019)







