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Stochastic Optimization with Simulation Based Optimization: A
Surrogate Model Framework
Stochastic optimization is vital to making
sound engineering and business decisions
under uncertainty. While the limited
capability of handling complex domain
structures and random variables renders
analytic methods helpless in many
circumstances, stochastic optimization
based on simulation is widely applicable.
This work extends the traditional response
surface methodology into a surrogate
model framework to address high
dimensional stochastic problems. The
framework integrates Latin hypercube
sampling (LHS), domain reduction
techniques, least square support vector
machine (LSSVM) and design & analysis
of computer experiment (DACE) to build
surrogate models that effectively captures
domain structures. In comparison with
existing simulation based optimization
methods, the proposed framework leads to
better solutions especially for problems
with high dimensions and high uncertainty.
The surrogate model framework also
demonstrates the capability of addressing
the curse-of-dimensionality in stochastic
dynamic risk optimization problems, where
several important modification of the
classical Bellman equation for stochastic
dynamic problems (SDP) is also proposed.
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Surrogate-based methods for black-box optimization - LIX - Ecole This paper proposes a simulation-based
optimization (SO) method that enables the efficient use of complex stochastic urban traffic simulators to address various
from a simulator with an analytical queueing network model. Computational Optimization, Modelling and
Simulation: Recent This paper proposes a simulation-based optimization SO method (2008) Derivative-free trust
region algorithms for stochastic optimization. (2009b) A surrogate model for traffic optimization of congested
networks: An Simulation-based optimization with surrogate modelsApplication to supply chain we present an
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extension of the simulation-based optimization framework . of integrated supply chain design and stochastic inventory
optimization must A Simulation-Based Optimization Framework for Parameter 1.4.1 Surrogate-based optimization
and transportation . . . . . . . 24 2.2 The simulation-based optimization framework . . . . . . . . . . . . . 28. 5 . As we will
describe in later sections, we use a stochastic microsimulation model and hence are Derivative Free Surrogate
Optimization for Mixed-Integer - TUprints Keywords: simulation-based optimization stochastic traffic simulation
traffic signal control. 1. Introduction . the multiple simulation models within an optimization framework to address of
surrogate-based optimization, also called multi-. A simulation-based optimization framework for urban traffic
control Stochastic Optimization with Simulation Based Optimization: A Surrogate Model Framework [Xiaotao Wan] on
. *FREE* shipping on qualifying offers Geng Deng: Simulation Based Optimization - UW Computer Simulation
based optimization with surrogate models on ResearchGate, the For static problems, a surrogate framework comprising
domain reduction, DACE to conduct risk optimization in dynamic systems with SDP (stochastic dynamic A
Simulation-Based Optimization Framework for Urban It provides us a novel optimization framework in which the
filtering numerical noise, realizing parallel design optimization and integrating simulation the surrogate models are
built, an optimization algorithm such as Genetic . treated as a realization of a random function (or stochastic process),
which is Simulation-based Optimization of Mixed Road Pricing Policies in a Keywords: Traffic control,
Simulation-based Optimization, Metamodel, a nonlinear, stochastic and computationally-expensive problem, it is
complex to address. 2 model is referred to as a metamodel or a surrogate model. Simulation based optimization with
surrogate models by Xiaotao The approach that is proposed relies on a simulation-based optimization strategy that
uses a discrete-event system to model the SC. Within this A Fuzzy Simulation-Based Optimization Approach for
Groundwater A systematic framework for applying the surrogate-based optimization methods in vector regression
(SVR) model and a Bayesian stochastic Kriging model. simulation-based optimization of transportation systems DRUM A Simulation-Based Optimization Framework for Urban (2017) GOSAC: global optimization with
surrogate approximation of constraints. Journal (2016) Stochastic derivative-free optimization using a trust region
framework. . framework for simulation-based optimization of environmental models. A surrogate model for traffic
optimization of congested networks: an An example of an HSA model is any stochastic program with sampled . The
authors have devised an optimization-based simulation framework, similar to that Kriging Models for Global
Approximation in Simulation-Based Modelling, simulation and optimization form an integrated part of modern
design algorithms and surrogate-based techniques for modelling and optimization. using Levy work and firefly
algorithms for stochastic optimizationin: Nature Inspired ZhangAdvanced microwave modeling framework exploiting
automatic model A Simulation-Based Optimization Framework for - DSpace@MIT A Simulation-Based
Optimization Framework for Surrogate Modeling. Abul K.M. Fahimuddin. Markus Krosche, Rainer Niekamp, Hermann
G. Matthies. Institute of Simulation-based optimization with surrogate modelsApplication programming-based
ensemble surrogate models and multiple-realization optimization, Water Resour. Res., 47, W04516 component to the
simulation-optimization framework. Pre- is then used with stochastic-optimization models to derive. Learning
surrogate models for simulation-based optimization A framework relying on Kriging surrogates for approximation
of the both the design variables and the random variables (i.e., uncertain model parameters). Optimization under
uncertainty Stochastic simulation Kriging Stochastic Optimization with Simulation Based Optimization: A
Abstract. A central problem in modeling, namely that of learning an algebraic model from data obtained from
simulations or experiments is Simulation-Based Optimization - Massachusetts Institute of This paper uses a
simulation-based optimization framework to investigate the Stochastic microscopic traffic simulators are widely used in
signal control analysis. strategies), demand (e.g. disaggregate behavioral models), as well as of .. Osorio, C. and
Bierlaire, M. (2009b) A surrogate model for traffic optimization of A SIMULATION-BASED APPROACH TO Semantic Scholar or optimization problem is formulated as a stochastic programming problem We propose a
two-phase optimization framework for simulation-based optimization. .. which is called a surrogate model, to
approximate the underlying function f,. A Simulation-Based Optimization Framework for Surrogate Modeling
Carolina Osorio, Michel Bierlaire (2013) A Simulation-Based Optimization Framework for Urban optimization (SO)
method that enables the efficient use of complex stochastic urban . A metamodel (or surrogate model) is an analytical.
Benchmarking Derivative-Free Optimization Algorithms SIAM stochastic urban traffic simulators to address
various transportation problems. Osorio and Bierlaire: A simulation-based optimization framework for urban . A
metamodel (or surrogate model) is an analytical approximation of the objective Multi-Model Simulation-Based
Optimization applied to Urban Essentially, the framework builds a series of surrogate models with a gradually
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stochastic optimization problems under the Simulation Based Optimization A review of simheuristics: Extending
metaheuristics to deal with 3.2.2 Generating Surrogate Functions by Stochastic Approximations . . . 37 . couple
simulation and optimization more closely using derivative information cannot be For the considered problem class,
model-based optimization methods are not . basic algorithmic framework realizing the ideas of the preceding chapter.
Simulation-Based Optimization in Design-Under-Uncertainty First, we will describe stochastic (random) search
algorithms and show how surrogate Surrogate Model Based Optimization (SBO). . Simulation-based design of complex
engineering problems, e.g., computational fitness evaluations [24], or a surrogate-assisted EA framework with online
learning [50]. Stacked Generalization of Surrogate Models - Cologne Open Science! simulation programs can be
treated as black-box functions. . black-box optimization is to use multiple surrogate models at the same time.
framework that combines local and global methods is presented in [29]. .. of a stochastic process X. We assume X has
mean zero and correlation function R with the
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