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A Survey on Applications of Estimation Theory, Identification and
Stochastic Control in Industrial Systems

Hamid Khaloozadeh, Atiyeh Keshavarz-Mohammadiyan

Abstract: In this paper, a survey on applications of estimation theory, identification and
stochastic control in industrial systems is presented. Identification, parameter and state
estimation of a dynamical system, and stochastic control are three important and applicable
fields in industry. Several fields are discussed in this paper containing, leak detection in fluid
pipelines, maneuvering target tracking, Active Queue Management (AQM) in communication
networks, applications of stochastic modeling and control in medical and health issues, disease
infection and control, dosage regimen design, and disease modeling and treatment. In addition,
covariance assignment of dynamical systems’ states, quantum systems, localization,
identification and stochastic control of robots, and also applications of estimation theory in
navigation systems are reviewed. Furthermore, estimation, identification, and stochastic control
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of electrical motors, and traffic control in Intelligent Transportation Systems (ITS) are
investigated. Also, chaotic systems control, synchronization, estimation, and identification are
studied. Moreover, some open problems in the estimation theory, identification, and stochastic

control are introduced in this paper.

Keywords: Estimation theory, System identification, Stochastic control, Fault detection,
Maneuvering target tracking, Active Queue Management, Medical and health, Covariance
assignment, Robotics, Navigation, Electrical motors, Intelligent Transportation Systems, Chaotic

communication systems.
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18 Diffusion process

*° Global Stochastic Contact Model
2 Agent-based modeling

2! Respiratory Syncytial Virus
2 perturbations

2 Birth rate

2 Transmission rate

% Deterministic

% Eyler-Maruyama
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! Bacterial Foraging Optimization Sigmoid Nonlinear Control
2 Biological characteristics

® Expected value

* Blood-Brain Barrier

% Electrocardiogram

& Adriamycin

" Methotrexate

8 Clinical

® Multi-drug therapeutic
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! Probability Generating Function
2 Root Mean Square

® Feedback

4 State Covariance Assignment

® Bilinear

® Perturbed
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16 Open quantum system
" Quantum trajectory

8 Qubit

19 Switching

2 Coherence

2 Dissipative

2 Time-scales

% Non-markovian

2 Non-commutative

% Fundamental

% Quantum Networks

2" Hamilton-Jacobi-Bellman
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2 Under-actuated

3 Joint

* Fully actuated

% Unactuated

® Linear Quadratic Regulator
" Radial Basis Function

& Model Validation

® Weighted Least Squares

0 Hybrid

" Genetic-Hidden Markov Model
12 Kinematic
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2 Descriptor-type

® Extended Complex Kalman Filter
* Permanent magnet stepper motors
® Intelligent Transportation System
® Freeway

Journal of Control, Vol. 8, No. 3, Fall 2014

WA 5oL o o )led A il o =57 s



oo Slapton 3 B3kal J RS 5 olelid (e 4 5 a3 )8 2 505 s

uliu\w )'UL:E A:]ac w)\j}ni Lo

Sl S i) pba b Feus) 5 shdr oyl [1FY] s

gy e el 36 S5, pl Sl ok slgiiy AIOY ik
(e 3 3 ealial U1y ey (o e G b
B by 53 DFA] 55 3,57 S & S (Sla o bl )3
e lEb sl melyl 5 SVl ceed U5 L sy s gla
4:\)1Méuoujﬁwj,.,f;mumpwuw&
3 0dd Ul b i (sl g ()1 Oeoad ol 1S
Sy el 0T s 4 by el e sl 2V A

il ok o3lizd (0337wt 65 (G5LaOle jon (51 (3lg

36 Pluo— 1YV

by @S5 00 o tasy s b pte sl i
55 2ol J S 5 gLl (s 4,k Calites (glas 587 (Oldime
3@l ide cpl 53 88 5 adlls 5y rio o s
Glp bl sl LS ki 4 b ol s 5L file
g e Ol ST sla s

g 2y Sl S SFOT 055 6 S a)lpe S S
Sl (o ki mads rimpad 5 S s (sl i Gl Ol
sl Mosls LB hls & Cal gl bbb b
WoT s 345 o & &LAV.."M.:..‘: 4 o3l> a8 (glyls éur;,.,.u
Jelse il BB gt Sl e DM LS L 5 LoiS
ol S Je 5ty iy ety i o S il
S L s Al oS e Sl L 4 e K sl
Sl 53 bl oml T3 eSalys b amlin 53 b Ko (5,8
al g (3L Gamel Syl Bt 5l (5 ol Cws 4 slade
9 ©3laBl (wdipe Gaptnn doar 1ol Slagteen 5y
o303 LB ity Slaptn Olge & U5 b (Sidsm Losas
AToss o8 6 0555 T 015 o Jle sb 4 o se Lo s
i by 5 238 S 0T 3 o G5l J S (sl gt
(e (13 52 (R bl GO s 355 0 J ST les
3t S 53 158 5 OT I8 (S 05 wis 5 Wy
A 53 0303 B (elyls Glaptuns Olge 4 1) OOSL wdar T
Golss aler 31 galtee Vs 4 LunT 3 ol 51 &K 0 3 8
(83335 3 ol 5 Sz OLLi sy (s S 0i
s K S Sl I S sla el Oloj b (5 iy i
DB esls a8 gl yls &LAW aws 53 Lilg o Sl L;bsj:;‘b“ Y )
on Sl s amel sy e b o4 [IF] kS
Asia by Gl U8 et o 4l Jiloy glaediSd S

Gl shs Gas Jie Ol 4) 5505 30 Ol 5,8 03100 0 g

" Adaptive Impulsive Observer
8 Information-poor systems
® Cooperative control systems

(VY] 53 oSl os als , allS ks s SVM' ot o (tazs
Jom bsbs 3 s bluy Coolad 53,55 5 (ol Sleds 4 55
g el edd ol (g opl O3 Sl el atls ol JB

A3l 3555y e 5 (o) 44 5 0 055 Sl L

D9 T O 3beo (S i 33 & 9371

oh Gl & Ames el Glagtees | 0p5T SeSialys
33 2 T 03 o ) 505,85 555 dias o OLES 5 5 1 ol
s 58 oyl oA 3l Cakides d""" 03 63 slas 8
Sl L;uw 4 s S ol &}.'::T Sl b L;LAV:W._N
ALl 55 Caslie b Sl Oman cagr slaly o slitze
53 03 0k 50 pyl8 i (Glagans 3 e3linal LB 5 $SSL WL
wpy > B8 Sope stagy @ Gose wll
o3 ploml GLels 5 e (S 58005 b 05T Sla g

Aol 53 s 58T Gl ptenn ik J S 4 [VFF] s
Slp s (A G 5 SV bl By 5 eds esls , NLPT
G Sy ol remer (ol old eslaal (e sle gzl olulis
ok 0303 35 cla eyl e 53 g 2 Sen 5 e ki
ok o3zl " 3 UL Slalel il aalons (51 a1 e
Cstee O LU slale Olusil gy O S sale bl ) 5l
sl 0l 03w dsddl> e

Seass el bt ik Lol gen S5, <SG V0] s
S G R S B P B ¥ EV P RN
TSl Gl e ol il T35 s S
sl 0l 03] dnu g a.uj:f BERPEWS, &}LT ol b Il
Wl Jbe 5 bl sl S a6 06 S )
S Sl 5 b U lapy codmu s oy
SPU el sl Sl eslinal b [VFO] L3 cpl  esdle il o
ki 4yl algig Suds ol DUl Gl ladd bl

Sl
e & sl (G5lil sl S Tuds 5 [V s
P o Johe 53 ol ok 1l e sl gmeli b ot o 33Lad
@i Sugy okt w35 )3 6,805l 5 T3 55 5
brOT Sl ot o3lizal Sy 55 ool 33T (55Le0lejon sl
Blods 3,5 5 55 S by e 53 baimli o 5 bajysi on o
b oo T o 3 &K (5305 SV 50 e QU5 Su3s )
Syl VL g 8 s b 4 s

! Support Vector Machine
2 Chaotic

® Non-Linear in Parameter
* Lyapunov exponents

® Sliding mode

® Reconstruct
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! Error models

2 Data-based

® Convex optimization
4 Model reduction

® Model approximation
® Database

7 Sensor networks

& Data mining
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