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Randomness is inherent in reality, but it is often ignored
due to the resulting difficulties. Stochastic control plays a
central and significant role in modern control theory, which
presents a valid tool for dealing with the randomness in
the forms of Brownian motion and white noise. With the
fast development of biology systems, mathematical finance,
insurance, real estate, multiagent, and network control, a lot
of new, challenging stochastic-control problems are springing
up, which covers the fields of leader-follower game, stochastic
filtering, stability, and so forth. These problems are desired to
be deeply investigated by using more advanced theories and
tools. To reflect the most recent advances in these fields, we
are determined to organize this special issue.

This special issue focuses on stochastic-control sys-
tems governed by Ito-type stochastic differential equations
and discrete-time stochastic difference equations together
with their applications to control, filtering, communication,
manufacturing, and fault detection. Topics covered in this
issue include (i) stochastic modeling, stability, and stabi-
lization analysis, (ii) stochastic robust/optimal/near-opti-
mal/adaptive control, (iii) stochastic filtering and estimation,
(iv) stochastic differential game, (v) small-gain approach
to control of stochastic nonlinear systems, (vi) nonlinear
risk measure including g-expectation, (vii) applications of
stochastic-control theory to finance, economics, insurance,
real estate, manufacturing systems, fault detection, and net-
worked control systems. This special issue has received a total
51 of submitted papers with only 31 papers accepted.

There are 9 manuscripts on the subject “stochastic mod-
eling, stability, and stabilization analysis” In the follow-
ing, we give a brief summary. The paper entitled “Risk-
based predictive maintenance for safety-critical systems by
using probabilistic inference” by T. Xu et al. proposes a
two-slice temporal Bayes net and risk-based maintenance
model for safety critical systems. A new queuing model
is proposed by V. Saglam and M. Zobu in the paper “A
two-stage model queueing with no waiting line,” where the
new Markovian model consists of two consecutive channels
and no waiting line between channels. In “Probabilistic
value-centric optimization design for fractionated spacecrafts
based on unscented transformation,” M. Xu et al. quantita-
tively assess the impacts of various fractionated spacecraft
architecture strategies on the lifecycle cost, mass, propellant
usage, and mission lifetime of pointing- intensive, remote
sensing mission spacecraft. Two Markov chain models have
been presented to simulate pitting corrosion in “Markov chain
models for the stochastic modeling of pitting corrosion” by
A. Valor et al. In “Exponential stability of stochastic non-
linear dynamical price system with delay] W. Zhu et al.
give some sufficient conditions of exponential stability, and
corollaries for such price systems are established by virtue
of Lyapunov function. In “Stochastic stability for time-delay
Markovian jump systems with sector-bounded nonlinearities
and more general transition probabilities” by D. Ye et al,
a more general transition probability matrix is considered,
and the delay-dependent sufficient conditions for stability are



derived in terms of linear matrix inequalities. By constructing
anovel piecewise Lyapunov-Krasovskii functional candidate,
discrete-time stochastic exponential stability is studied in
“Exponential stability results of discrete-time stochastic neural
networks with time-varying delays” by Y. Li. A. Gu obtains the
synchronization between two solutions and among different
components of solutions under certain dissipative conditions
in the manuscript “Synchronization of coupled stochastic
systems driven by a-stable Levy noises” “Robust passivity and
feedback design for nonlinear stochastic systems with structural
uncertainty” by Z. Lin et al. discusses the robust passivity
and global stabilization problems for a class of uncertain
nonlinear stochastic systems with structural uncertainties.

Closely related to controlled stochastic differential equa-
tions are 3 contributions. J. Shi and Z. Yu’s paper “Relationship
between maximum principle and dynamic programming for
stochastic recursive optimal control problems and applications”
establishes a relationship between maximum principle and
dynamic programming. A maximum principle and a verifica-
tion theorem for optimal control are presented in “Optimality
conditions for optimal control of jump-diffusion SDEs with cor-
related observations noises” by H. Xiao. The third contribution
is for the relationship between functional forward-backward
stochastic differential equations and path-dependent PDEs.
Within the framework of functional Ito calculus, S. Ji and
S. Yang introduce a path-dependent PDE and prove that its
solution is uniquely determined by a functional forward-
backward stochastic differential equation.

There are 5 papers concerned about stochastic filtering
and estimation. J. Liu et al. propose an improved particle filter
for multiple maneuvering target tracking in the paper “Mul-
tiple maneuvering target tracking by improved particle filter
based on multi-scan JPDA” “Maximum likelihood estimation
of the VAR (1) model parameters with missing observations”
by H. Mourino and M. L. Bardo is about maximum likeli-
hood estimation based on monotone missing data pattern.
“H,, estimates for discrete-time Markovian jump linear sys-
tems” by M. H. Terra et al. deals with the H__ filtering problem
for discrete-time Markovian jump linear systems based on
the game theory. Based on the matrix inequality technique,
the H_ filtering problem is studied by Z. Yan and Y. Huang
in their paper “Robust H., filter design for Ité stochastic
pantograph systems”” In the paper “Optimal fusion filtering in
multisensor stochastic systems with missing measurements and
correlated noises” by R. Caballero-Aguila et al., the optimal
least-square linear estimation problem is addressed for a class
of discrete-time multisensor linear stochastic systems.

There are also 3 contributions on stochastic differential
games. Using the theory of backward stochastic differential
equations, L. Wei and Z. Wu study stochastic recursive zero-
sum differential game and mixed zero-sum differential game
problem. S. Ji et al. use a dynamic programming method to
investigate stochastic differential games derived by functional
forward-backward stochastic differential equations in “The
dynamic programming method of stochastic differential game
for functional forward-backward stochastic system” “Gov-
ernance mechanism for global greenhouse gas emissions: a
stochastic differential game approach” by W. Yu and B. Xin
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proposes cooperative and noncooperative stochastic differ-
ential game models to describe greenhouse gas emissions
decision makings of developed and developing countries and
calculates their feedback Nash equilibrium and the Pareto
optimal solution and characterizes parameter spaces.

The subject on financial engineering and insurance has
occupied 6 contributions. These contributions include, for
example, convertible bond pricing, option pricing, optimal
dividend strategy, and optimal portfolio selection. X. Guo
and H. Wang study a pricing problem for convertible bond
via reflected backward stochastic differential equations. X.
Ruan et al. consider option pricing with risk-minimization
criterion in an incomplete market with a finite difference
method. Y. Fang and Z. Qu investigate a risk model including
a constant force of interest and obtain an optimal strategy. W.
Yu focuses on a discrete insurance risk model with stochastic
premium income. Z. Huang and D. Zhang propose a model
of corporate optimal investment with consideration of the
influence of inflation and the difference between the market
opening and market closure. J. A. Londofo considers a state-
dependent utility problem in an incomplete market and
develops a theory of markets when the processes are the
generalization of Brownian flows on manifolds.

Other applications of stochastic-control theory can be
found in the following: M. Zobu and V. Saglam investigate
the control of traffic intensity based on SPRT method. One
paper entitled “Fault detection for linear discrete time-varying
systems with measurement packet dropping” by Y. Li et al.
introduces an adjoint operator-based optimization method;
the analytical optimal solution is derived via solving a modi-
fied Riccati equation. In the paper “A novel detection scheme
for EBPSK system,” X. Chen and L. Wu introduce a novel solu-
tion for EBPSK communication systems, and a joint detection
algorithm is given to eliminate the ISI coming from the SIE. Y.
Fang et al. establish a model of the travel time of right-turning
vehicles on secondary street at unsignalized intersections
in congested urban traffic condition. X. Yin et al. discuss
the discrete memoryless broadcast channels (DMBCs) with
noiseless feedback; the entire capacity-equivocation regions
of two models of the DMBCs with noiseless feedback are
obtained.
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