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Example: Gray scale image (values: from 0 to 7)
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Example

(by the computational geometry group in Ohio state)
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The case of two holes (ZDANAIE R
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The case of two holes (ZDANAIE R
* v 7)

Note that [z]] = [z1] + [z2), [25] = [z2], we can find Z}
by filling in the hole represented by [z,].
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This corresponds to Z, /(B & (z2)). And we formalize
the problem as follows:

minimize [|x||;
subject to x = z; + Jy + kz»
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We can also solve the problem using linear
programming. We can also find 2} from z, and z}.
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5 EEBIFLATD@EY

minimize |lu — u*|| , subject to f(u) =

u* A initial point cloud T, vV N"EEERZ /X=X F
v ME.
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T3 EERIEUTOREY

minimize ||u — u*

, subject to f(u) = V'

u* A initial point cloud T, v BBRERZ/IN—Y T
v M.

- DRESEI: Hﬁiﬁﬁﬂ] %Fﬁ\,\f::l— k yiff%‘l’%
TES. 21— b VEOHBHRZ ' ICTHIEEI VDT
h5.
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Example
Initial point cloud: ZEHDE =
initial point cloud D/ X—Y 27V M AEHDER
BEDODNR—Y 7Y M BROKRR
Bon/f EHOKRS
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HWEEF &

@ N—VRTFVMNHE->TTDT—F VI RAZIDEE
HLEE
@ =DODTATT

» birth/death simplices
» optimal cycles
» continuation
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ZZEX R, URLR &

@ Perseus:
http://www.sas.upenn.edu/~vnanda/perseus/

@ JavaPlex: nttp:
//appliedtopology.github.io/javaplex/

@ Dipha: https://github.com/DIPHA/dipha
@ Gudhi: https://project.inria.fr/gudhi/
@ ripser: https://github.com/Ripser/ripser
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@ Optimal cycle: Dey, T. K., Hirani, A. N., and
Krishnamoorthy, B., Optimal homologous
cycles, total unimodularity and linear
programming, SIAM Journal on Computing,
40(4) (2011), 1026—1044.

@ Optimal cycle for persistent homology: Escolar,
E. G., and Hiraoka, Y., Optimal Cycles for
Persistent Homology Via Linear Programming,
Optimization in the Real World: Toward Solving
Real-World Optimization Problems, Springer
Japan (2016), 79-96.

@ Continuation: Gameiro, M., Hiraoka, Y., and
Obayashi, ., Continuation of point clouds via
persistence diagrams, Physica D, 334 (2016),
118-132
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