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Gas Sensors: Fundamentals, Applications, and Scope

Faramarz Hossein-Babaei

Abstract: Almost two decades after the publication of the first Iranian research report on gas
sensors, no such device is commercially fabricated inside the country. Valuable experimental and
theoretical articles and theses have been produced in Iranian universities and research organizations
during this period, but recent literature does not seem to set or cater to any specific industrial goal.
In this paper, the commercially available gas sensors are introduced, their prominent quality factors
described, and their present-day domestic and industrial applications specified. The intricate
combinations of quality factors demanded by future applications are discussed, demonstrating that
the available sensors are far from satisfactory for even today’s requirements. It is established that,
owing to the continuous research carried out on the subject, the fabrication technologies and
knowhow related to major gas sensor types are within the national capacity; the main barrier is
connected to the internal market management.

Keywords: Artificial olfaction, Gas sensor, Applications, Industrial fabrication, Market
demand, Local concerns.
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An Overview of the Theory and Applications of Interval-based
Intelligent Systems and Controllers

Pourya Jafari, Seyed Mohammad Javad Alhasher, Mohammad Teshnehlab

Abstract: Interval knowledge and its application in Neural Networks and Fuzzy systems is
introduced in this paper. It is a new paradigm for representation of human’s partial-implicit
knowledge which applies granular information-based computational methods, e.g., rough sets and
fuzzy sets. The interval-based intelligent systems and controllers are ones used interval knowledge
and granular computing approaches. These systems and controllers are able to deal with the types of
vagueness and uncertainties. During past two decades, several researches have proved that the
interval-based intelligent system are more capable than ones use traditional approaches in order to
processes of data, especially in noisy situations. In this paper, rough sets theory, rough set neural
networks, and theory of fuzzy type2 as most important interval knowledge approaches are
presented, and also some their applications are summarized.

Keywords: Interval knowledge, Granular computing, Interval-based intelligent systems, Rough
neural networks, Fuzzy type — 2 controllers.
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! Interval knowledge

2 Uncertainty

® Granularities of information
* Fuzzy rough sets

® Rough fuzzy sets

® Interval Analysis
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A Review of the Technical Developments on the Quadruped Robots
Vahid Johari Majd

Abstract: In this paper, after reviewing a history of early literature and enumerating the benefits of
quadruped robots, the latest world-wide research works on these robots are discussed. Then, various
gate mechanisms, path movement methods, and static and dynamic stability margins of these robots
are investigated. The modeling and kinematic and dynamic analyses of a typical quadruped robot
with twelve degrees of freedom are also provided. Finally, a general path planning algorithms of

such robots and the methods of deriving their stability conditions are explained.

Keywords: Quadruped robot; legged robot; path planning; dynamic stability; static stability.
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Review of Model Predictive Control Tuning Methods and Modern
Tuning Solutions

Ali Khaki Sedigh, Peyman Bagheri

Abstract: Model Predictive Controllers (MPC) are effective control strategies widely used in
the industry. The desirable MPC performance requires appropriate tuning of the controller
parameters. However, the MPC tuning parameters are related to the closed loop characteristics in a
complex and nonlinear manner, so the tuning procedure is an intricate problem, which has received
much attention in recent decades. In this paper, the effects of each tuning parameter on the closed
loop behavior are studied. Then, the issue of MPC tuning problem is considered and a review of the
available tuning methods are provided. Modern tuning strategies are also considered. The emphasis
of this paper is on theoretical tuning strategies which lead to closed form tuning equations that can
be used in closed loop analysis. Finally, a simulation study is employed to have a comparative study
on some closed form tuning equations and the advantages and disadvantages of each method is
clarified.

Keywords: Model Predictive Control, Controller tuning, First order plus dead time model.
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Cable Driven Parallel Robots: Kinematics, Dynamics and Control

Hamid D. Taghirad, Azadeh Zarif Loloei, Mohammad A. Khosravi

Abstract: Cable-driven robots are a class of parallel robots in which the rigid links are replaced
by cables. Using cables instead of rigid links in parallel robots makes them a suitable choice to
remedy some of the traditional shortcoming of the conventional robots. However, this introduces
new challenges in the study of cable-driven robots. This paper presents a survey of cable-driven
robots and addresses numerous challenging open problems in this field. The paper consists of an
overview of both applications and theoretical issues of cable-driven robots such as workspace,
dynamics and control, and furthermore some open challenging issues in this field of research.

Keywords: Parallel robots, cable driven robots, kinematics, dynamics, control, redundancy

resolution, workspace.
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' LAR (Large Adaptive Reflector)
? Charlotte
* Space-Hub
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% Closed Form Solution
® Genetic Algorithm
* Artificial Neural Network
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' Constant Orientation Workspace (COW)
? Constant Position Workspace (CPW)

* Total Orientation Workspace (TOW)

* Inclusive orientation workspace

> Reduced total Orientation workspace

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

WA oL o o5kt A dlor o 25 alone



A JAS 5 Sl €S ot 1 (LIS (65150 SO

S35 el et 3 o o315T 31y B L e

w33 [90] 7,0 sy o [OF] T it o ke o) sl
o o bl (oS elad ul gl ol
Dl oS A Ly S 2 53 9,8 Syl pled Sl (glas sems
s St edgdome 3 5 (LS 65 lap OIS roees
S 95 N oy O (F) daly 53 @l s 350 13 Lk
ol 3 Caenl e SIS 1Sl Sl OT VL O S
2 s Sl oG s M (SSs ud el Lk g
=S T PP ] sl oy JsB el e LQL“’(}.:J&‘
PSS g5 ol 53 M 55 3 e ) b 4 a3
s 5 Oy dwdin 4 atwly Lad 6,8 clas 1l o, 5
Sl Dby 53 &S e 5 Sl OB 4 Jlail by 3 8 13
b gl s xS S elas b ol I [OF]
(e ol 4l Caal ol JolST e LIS 55180
s 4y L (65 ($Ub £ 5 pl 53 (8 0 S i i
Wl s plowil (67 (slalidd

2 ST (68 GUas v )3 - e (SULES o e S| SS
S Glos Sl bl Sl (2 gy LS ()
P phd S o lad s Sl Sy (arm ld
o3y JolS a5 Sl el sl Slgs 5 515,8
5 Cdlepa L) Cute ol b olsy Joli OT (2 sl
[PA SV]wsl Gao Callins

Slals sl S5 8 sllamdse 5 453 C}:;L{, s
93 53 Ll Sy (SSa 530 a3 3T b o gy Jites
e e 3 5l3p a8 w5 53 6 ST DL S
sl (@331 Sl s LRl Ll e3le 5 g b OT
SOl 4 (glhis 5 4l Rl B (o gy SLAS Jie sla)ls
Py i 1y Al Saoms bajls 5l awes ol s St 1uST
s &S e b 6"”64‘-‘&‘ Slp b ol 5l aS
Sl e F ) e sla s (S5 58
P A GG N N PN (I SN I BN g S TN
oy ol o3 [V FA] el sl pAid 1S (6,8 slas
ol (Byae g, ks )L pL L A RS ) sl
K 503 V] Cotons wt sy Wowi e gy p) S
s Ol ST 6l sy ol oSl @308 S et )

S Wl ld gy a1y 1S GLb ples o il ‘.;i),iu

* Wrench Closure Workspace (WCW)

® Force Closure Workspace (FCW)

® Recursive dimention reduction algorithm
7 Convex Hull
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! Wrench Feasible Worksapce (WFW)
? Force Feasible Workspace (FFW)
* Acceptable Workspace
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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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12 Biogeography-Based Optimization

2 Weighted Measurement Fusion Kalman Filter
¥ Multipath

15 Adaptive Sparse Grid Quadrature Filter

*® Relative Navigation

* lonospheric

8 Doppler

19 Global Positioning System

% Robust Adaptive Kalman Filter

2! Information fusion

2 |terated Square Root Unscented Kalman Filter

! Autonomous

2 Sigma-Point Kalman Filter

® Attitude

* Spacecraft

S Leader

® Follower

7 Semi-Positive Definite

& Random Weighting Estimation
® Modified Extended Kalman Particle Filter
1 Unmanned Ground Vehicle

1 Unmanned Aerial Vehicle
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! Adaptive Unscented Kalman Filter

2 Distributed

% Extended Information Filter

4 Unscented Information Filter

® Distributed Particle Filter

® Distributed Extended Information Filter
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! Motion control systems

2 Descriptor-type

® Extended Complex Kalman Filter
* Permanent magnet stepper motors
® Intelligent Transportation System
® Freeway
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8 Information-poor systems
® Cooperative control systems
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! 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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