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Safe optimization using LineBO

gi(x) <0
max f(x) (or minf(x)) s.t. :

XEy

Performance f(a)

gl(X) S | ‘/J’\
Approaches in the safe optimization community

Prepare distinct GP models for both the objective and the constraints
Evaluate within the safe set only

X, = arg max UCBf(nAfzt, X,0) O /\-
xesS; 20
s.t. 8 = {x €y : max UCB, (111, x, 6) < — 7} ag __________ L -

=

R CE— —_— —_— —_— —_— — —_— R .

Inputs a Inputs a

(a) Initial, safe parameters. (b) Safe exploration. (¢) After 10 evaluations: safe
maximum found.

"RREH bETILL
REBHHB BB LD BFERR

Felix Berkenkamp (2021)
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Safe optimization using LineBO A~ %
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(A) CoordinateLineBO 31

FBINTA =Y DHEHICEHOLE TAHRZEIR 2

(ex. A T & ICEE L) X ABDRE{LICHTL 1
(B) Descent (Ascent) LineBO o

ETHARZEE. RHEREDEVWAMRICRE ol :
(C) RandomLineBO

Random [C A A% FEIR (c) User feedback

J. Kirschner, M. Mutny, N. Hiller, R. Ischebeck, and A. Krause, 36th Int. Conf.
Mach. Learn. ICML 2019, vol. 2019-June, no. Icml, pp. 5959-5971, 2019.
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b. Physics informed Gaussian Process Normal GPR
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(d) Convergence tests

J. Duris, J. et al. Bayesian Optimization
of a Free-Electron Laser. Phys. Rev. Lett. 124, 124801 (2020).
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c. Extremum Seeking Control % & & % 1@ iy il {]

Extremum Seeking Control:
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ES steps

H. Fujii et al., Proc. of PASJ 2021 WEOB02
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