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Finite-time Flocking of Multi-agent System with Input Saturation
Seyyed Esmaeil Mirabdollahi Shams and Mohammad Haeri

Abstract: In this paper a finite-time flocking of multi-agent system with input saturation is
investigated. By introducing a new control protocol, it is show that speed and position of agents with
double-integrator dynamics converge to the speed and position of leader in finite time. It is assumed
that the graph between the agents is connected and that at least one agent is informed of the leader
speed and position. It is shown that the agents do not collide under this control protocol and the graph
remains connected. Further, conditions are provided by which the control signal level remains less
than the limiting saturation range.

Keywords: Multi agent system, Flocking, finite time control, input saturation
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Service Quality Management Modeling, Controlling and Upgrading as well as
Communications and Information Technology Enhancement through
Conducting a Case Study in the Parent Telecommunications Network of Iran

Mohammad Reza Zare, Abdollah Aghaie, Ahmad Asl Hadad, Yaser Samimi

Abstract: This paper reviews the service quality management control and upgrade as well as the
communications and information technology enhancement. The purpose of this research is the control
and improvement of the service quality management as well as the enhancement of the parent
telecommunications network of I.R.Iran that finally, taking the specific conditions into consideration,
the quality management service model of the telecommunications parent network of Iran will precisely
be used as the whole in the format of the communications and information technology enhancement
model after identifying and specifying the levels of the relationships existing among the models, and the
standards of the communications and information technology management. The study shows developing
such a model in the industry of ICT with emphasis and establishment in the parent telecommunications
network of Iran, benefit of human capital with the latest technology and presenting modern services to
the customers, the service quality management will be upgraded and will lead to the improvement in
quality management in the field of ICT.

Keywords: Control, Service Quality Management, Parent Telecommunications Network, Standards,
Excellence Models.
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" Answer to Bid Ratio

'~ ABR to ASR Ratio (ASR: Answer to Size Ratio)
" Average Holding Time

' Network Effectiveness Ratio

* Primary Centre

» Secondary Centre

" Transmit/Receive

» Local Exchange

' Line Transmitter

* Trnsmitter

' Background Block Error Ratio
“Mean Time To Repair

" Errored Second Ratio

' Severely Errored Second Ratio
¢ Error Free Seconds

* Severely Errored Seconds

" Degraded Minutes

* Bit Error Rate

* Residual Bit Error Rate

" Loss of Bit Count Integrity

Journal of Control, Vol. 13, No. 1, spring 2019

WA Sle o) oylad OF dor oJ =8 als



2558 G e p3le 4 (635 g anlllan b DleMbI (65515 5 bS5 I 5 s g o0 CukS S ke el 51 5 J 28 065l Juke

s fwb_ 3l J-é‘ do-| ‘dGT AJ\J.J— ‘C)U Loy deses

Transaction data,
highly interactive N
(signaling)

666
0s
0T-S

High quality services N p C';:

S D3 sgmge ShB g 4 ol ISsIML S e
Ll 358 LS (5,8 Loy o p &l ¥ Y 3 g e
P 5 s 0ins Sl o b ol Gl el il
.njf Syl e g
ol el il sl b CIRY (ol jastle 4 Oy 10
a8l olatl Ll by i« CIR) 550 (o0 a5
ol i Olg o Sl Gsd e MBI Sl oy s eli,S
SMieC S dal CIR>0.9¢ a8 258 L 55 bl 1) 5558 1k
el o o S A 5 0 ,S rs e B 5 250
2955 (Sl 53l AT g i pte Sk
O S sl gl s 50 5 (6055 S R et 9y LS
S 53500 00 Sk Dy pile 5 o 4 ST Sl (glb g e
Sy Gogo s e TS B35k e ) OT S5k 0 )
O S L sy 6 (b S e Slkas 5 4K s

& o i SehS Ly e 4 gl S ol 4 YL T VL e

(F S8) s

M@i)ﬁ@ﬁh |

T asroalng

BYEL SN I EIN PP - SRR VO PP B LS

i) Bda L )5S Sk pole & g o e Jola

4 (TMFY) g1 plee S ke (ool Dy jie il 2 5 (9 oSS
) pels a anisly e g sla gyl 05 5T eseie 5 olulis b
BB S thin s g Jke 3 65 s e | J gomen S5 11 L 5 oSS
5 B 5l s laslas ol 03 8 b sl 616

Colo St 5l Gt (b)) Cole i U gy | 5o JUS 5 S6
&g\;c}\obupdwsﬂs& (Celn) 5o, &S

(V aY) Jadl oy LS5l g, SaS Gla et la V J g

NE | AHT | <2 L
R | b CER | ABR eade 5 e
2 oS
o SHISC 4 65,40
- 90 98% - - A
2558
J&1s S1ISC 4 0341
- 100 99% - - o
(o) Hsi8
J&1s S1ISC 4 0351
- 80 99% - -
Glew) 558
- )= 4 ISC 1o ,5le
700 90 98% | 85% 27% €
% S
85 J=15 4 I1SC i e ysls
o 150 99% | 95% 45% .
% (C..:U) J}aﬁ:
75 J=15 4 1SC Sl e ysle
o 90 99% | 85% 27%
% Glew) 558

0 05,8 g oo i Ol 0 liS bt d g b
a5 b okins g e A0 S (555 0 11 (5o g o S T
Sl [FY] ITU-T Y.1541 5,105kl 5 sl SLA (sla el sl

o313 Olid A Jgda 53 ¥ a4 55 s s CAB 5 1L b el

el ol

Sl s 5 (F 4Y) g jis B 5 L1 sl j2el,l A Jgdr

4 3 =3
e 38 KE E i ) E ‘2
¢ Q . E S =]
b, R { 3 % g
Low loss only (short
transaction, bulk N
data, video S ~
streaming) 83 Ny E 8
Traditional S v
applications of default | v
IP network
Real-time, jitter ';‘
sensitive, interactive - [N
N (S
(VolP?, VTC?) © B o eI IV
© s 2 o
Transaction data, w e ©
interactive
Real-time, jitter
sensitive, high ° g &\é .8 .B
interaction (VolP, n 3 b
VTC)

® Voice over Internet Protocol

* Video Teleconferencing

¥ Committed Information Rate

* Telecommunications Management Forum

' International Switching Centre

"Internet Protocol Packet Loss Ratio

" Internet Protocol Packet Delay Variation
¥ Internet Protocol Packet Transfer Delay
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Local stabilization for a class of nonlinear impulsive switched
system with non-vanishing uncertainties under a norm-bounded
control input

Ghalehnoie M., Akbarzadeh-T. M.R., Pariz N.

Abstract: Stability and stabilization of impulsive switched system have been considered in recent
decades, but there are some issues that are not yet fully addressed such as actuator saturation. This
paper deals with expo-nential stabilization for a class of nonlinear impulsive switched systems with
different types of non-vanishing uncertainties under the norm-bounded control input. Due to the
constrained control signal, the local stabilization is here considered. To establish local stabilization
criteria, at first, based on multiple Lyapunov functions technique and minimum dwell-time approach,
sufficient conditions for a more gen-eral model of impulsive switched systems are proposed. These
conditions are also local which increases the chances of achieving the goals compared to existing
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global techniques. Also, unlike conventional mul-tiple Lyapunov function techniques, this paper
considers converging to a sufficient small ultimate bound because of non-vanishing property of the
uncertainties. Secondly, the proposed conditions for the general model are applied to the given system
and the sufficient stability conditions are formed into linear and bi-linear matrix inequalities. After
these, to achieve the parameters of stabilizing control signal along with the largest convergence area
and smallest ultimate bound, an optimization problem is proposed. Finally, some illustrative
numerical examples are presented to demonstrate the proposed approach.

Keywords: Exponential stability, Nonlinear impulsive switched systems, Non-vanishing

uncertainty, Norm-bounded input, State feedback.
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* Mode-dependent average dwell-time
* Region of validity
* Multiple Lyapunov Functions

' Impulsive switched systems
* Dwell-time
* Average dwell-time
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Adaptive Distributed Consensus Control for a Class of
Heterogeneous and Uncertain Nonlinear Multi-Agent Systems

Maedeh Taj, Maryam Shahriari-kahkeshi

Abstract: This paper has been devoted to the design of a distributed consensus control for a
class of uncertain nonlinear multi-agent systems in the strict-feedback form. The communication
between the agents has been described by a directed graph. Radial-basis function neural networks
have been used for the approximation of the uncertain and heterogeneous dynamics of the followers
as well as the effect of the neighbors of each agent in the multi-agent system. Then, the proposed
scheme based on the dynamic surface control approach has been presented. Stability analysis of the
closed-loop system shows that all the signals of the closed-loop system are uniformly ultimately
bounded. The proposed scheme solves the consensus problem in the multi-agent systems with
uncertain dynamics and avoids the "explosion of complexity" problem. The simulation results of the
proposed approach are presented on a group of single-link robots with uncertain dynamics including
four followers and one leader. The presented results verify the effectiveness of the proposed
method.

Keywords: Multi-agent systems, Distributed control, Radial-basis function neural networks.
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Design and Experimental Evaluation of integrated orientation
estimation algorithm Autonomous Underwater Vehicle Based on
Indirect Complementary Filter

Seyed Vahid Zia, Javad Babaei, Ebrahim Alizadeh

Abstract: This paper aims is to design an integrated navigation system constituted by low-cost
inertial sensors to estimate the orientation of an Autonomous Underwater Vehicle (AUV) during all
phases of under water and surface missions. The proposed approach relied on global positioning
system, inertial measurement unit (accelerometer & rate gyro), magnetometer and complementary
filter technique. Complementary filter operates based on low pass filter and high pass filter to
remove noise and bias error of measurement data in the integrated navigation structure,
respectively. Consequently, a relatively accurate orientation estimation is provided for
guidance/control system. The most important feature of the proposed approach is the ability of
switching between GPS and magnetometer sensor consistent with phase-change in the AUV
motion. This brings about more accurate estimation of heading angle in both the surface and
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underwater phase compared to gyro-based navigation. The performance of the proposed algorithm
is assessed in a field test executed on a research AUV and in comparison, with Kalman filter.

Keywords: Attitude Estimation, Autonomous Underwater Vehicle, Inertial Measurement Unit,
Indirect Complementary Filter, Global Positioning System.
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Presenting an Optimized Combinational Controller based on NSGA-11 for
Boost Switching Converter

Behzad Behnam, Payman Hajihosseini, Mohammad Mousavi Anzehaee

Abstract: The main goal of this research is to design a new digital controller for a boost-
switching converter in Continuous Conduction Mode (CCM), which operates in VVoltage Mode
Control (VMC). Boost converter transfer function in the mentioned modes have one Right Half
Plane (RHP) zero and a pair of complex poles while their places are severely dependent on input
voltage, reference voltage and converter elements. Parameters of the proposed controller have
been obtained by using a meta-heuristic multi-objective optimization method to gain an
improved converter behavior in startup, load change and reference voltage change conditions
along with appropriate gain and phase margins. The proposed controller is a combination of a
standard typelll controller and a PID controller with complex zeros. Simulation and experimental
results illustrate that converter performance based on the proposed controller has a significant
improvement rather than typelll controller. Main benefits of the proposed controller includes
achieving a suitable response in whole range of converter operation, not to need a current
feedback, appropriate stability and simple and cost-effective implementation.

Keywords: Boost Switching Converter, Meta-Heuristic Optimization, typelll Controller, PID
Controller with Complex Zeros.

! Continuous Conduction Mode (CCM)
2 Voltage Mode Control (VMC)

3 Right Half Plane (RHP)

4 PID With Complex Zeros (PIDWCZ)
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2 Power Factor Correction (PFC)
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Design of Sliding mode control for stochastic systems subject to
packet losses

Mahdi Ashrafi Bafghi and Ali Delavarkhalafi

Abstract: In this paper, we examine the design of a sliding mode control for stochastic systems
with data packet losses. It is assumed that there is a network connection in the system's feedback loop
and that part of the information may be lost during transmission. The innovation of this paper is to
peresent a new method with better performance In this paper, we first consider an estimated method
to compensate for lost data. Then we define an integral sliding surface and design the slider surface
controller. Using the Lyapunov method, we will show that this method (with square approximation)
will be stable. In the end, numerical examples and simulation results with the help of the content
software confirm the sustainability and effectiveness of the proposed method.

Keywords: sliding mode control (SMC), data packet losses (DPL), Discrete-time system,
lyapunov method.
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