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BACKGROUND:

» Model predictive control (MPC) and other
advanced controllers are designed to...

* Solve an optimization problem utilizing a
process model to minimize an objective
function

Find control inputs that maintain system

within operating requirements
» This can be computationally expensive

 Quantum computing algorithms are
appealing as can offer speedups in
certain cases

* Not clear how control may benefit

» In [1]: utilized a modified Grover’s
algorithm to solve an optimization problem

* Objective function values calculated and
encoded into oracle

e Gaussian solution space distribution is
beneficial (see [2])

e Studied varying parameters in the
algorithm, but this is not reliable for
ensuring algorithm succeeds

» Investigate more systematic methods

* |nvestigate inverse sampling to transform
uniform distribution to Gaussian

METHODS:

e (Calculated distribution of objective
function values for a continuous stirred-
tank reactor (CSTR)

e Distribution transformed to a Gaussian
using inverse sampling

RESULTS:

* Simulation of modified Grover’s
algorithm yielded high probability of
success after inverse sampling
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INVERSE SAMPLING:

Method of transforming samples taken from
one distribution to be as if they were taken from
a different distribution

* In this work, treat the objective function
values as a uniform distribution, scaling the
values to be in the range (0,1)

 Transform to a Gaussian distribution to
increase effectiveness of amplitude
amplification

y=u—ov2erf1(2x — 1)
x = A point taken from a uniform distribution

y = Corresponding point from a Gaussian
distribution (with mean u and standard
deviation o)

CONCLUSIONS:
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 Demonstrates there may be methods of
solution space manipulation to improve the
outcome of the modified Grover's
algorithm

* Inthe future, it is important to determine
an efficient and a priori method

* For the algorithm to demonstrate quantum
supremacy, preprocessing of data must not
negate the advantage gained using
amplitude amplification
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