B e @
oo sb ol am g mio oRiils o J 287 ke i — 0151 583 15l 5 xS Oludige o]
\YaY Jﬁ\.}' Al o‘)w cvu\lq-




J 5 alome

(ISSN 2008-8345)

M ) o= ) ==

FIFS
u’)q)fl{’;'d’.l:z‘x

= R - - N . - . & & FARS

SR o\ iils (SR J S Chas =0l sl Gds il s J a8 Oledigs sl (e — de 4 A
QY 5ol ¥ oyled cV.-\.le-chw)b Lﬂ"d‘ﬂ‘@ A

control@isice.ir ¢y S s

Ol G 5l 5 J xS Oludigs ezl Ll L Lo

L5538 £ nl oseds i stn ke

sedigh@Kntu.ac.ir : S s S g -AFSYFAY 2 il — 5o ST Jo ) smbs ptym e

osb i do | s oS G 0dSCES (OIS Aoy ¢ S ST OLLs ST s e T

2 o058 Solde Gdge S5 ol Il e ) suds e (S e by 6 s e 61550

aliyari@kntu.ac.ir s sS31 cuy VIFYIARYF = il 50,58 o5le gdge S5 ol 2! 0o

5 28 Sl
ssmd g —(leal) GVl Sl am 59, sy — Gliwl) ool Jl A gudy s —(lwl) L:;).Jb}fcj“)}méjjz—(btm‘) G S e by,

S i 35 s gmd g — (k) ek 3 gmuns ygmds p —(5lal) 55 SG Ul IS oy gmds p —(GLEIND) o ge Loy 1S5 —(olil) (gl e
(lwh)

0lglie Ol
3z g s by g b (S (e by (e 3 s g g (S et S b g g (gt LBy e S
Bdes S5 (g5 e O3S 3 0y (B L ydas H5uby p o3f Il s by ol e s by ( SV
2 med 3 5, 6OL g g0 ST (e e pdy gy 00 b (Glamal L) S5 (b LS e 015, S (i (Fdeons S5 (gl
S BLS ol S e e by (S ST e e gy (S 2 e ) by o S e
A s 3l e 3G ol S QLSS S e e 3 55 5 030 S L e S5 (L L e
Olgslos domme 85 (30553 (olde hge =575 ¢ Gslme 05— 573 ¢ 2ol e 5 el B ) 5—eds 1 4 25— 1 o

.@Tu‘a)ﬁj{)c)ﬁ}aﬁu‘,{)cﬁ45\5-44_.,\‘;>|L§1?uj2§>4\.;:{é§_53M))wé)ﬁ

13483 5131 8 J 5 Sluige opo35il 0 e Dl
J{JLC)L‘)’MQQ‘;)‘&W;‘&)}M}ﬂcéﬁfmJ‘ﬁ)ﬂﬂGL“;.).)J;CX“)}MJ{"J&J&bu)wj{;‘&;}}w)ﬂﬂ
(SIS e i e Ol e
VOMO-YOD (g G Ol 588 — O !
AV STYYYYY o 8l

AV TYY oo W6
WWW.joc-isice.ir



1Y

A

f

oy

los pb @

<Y ke Cﬂd}gs

018 5355 (s i Sl 33 Slabgs Solwb

31y (B Lo sa 630 T ) O3

4o S gl b od 408 (OB (B B i 593 g G Sl 9 59lls s J 57

(s S (§ 70 L SVPWM (b

Gl Loy i e Glbalu jana ¢ obols 5ty JBlor dasms o

Cawd 93k (S > (aSuilyl salie 4 (S gdT (ST Ok g ke polie S ST Il

st'l.‘:.u}.ll.é)‘ob‘j L;ajbd:aw‘é‘g;u)%a}cé.kﬁ@eb‘jw|ﬁj

o g IR 33 ding o) Wb b 9 b

Ble A (6 p 5 Sl Shn l5L,L A

BTNl 595 4 2y @15 s (ST Sl pue 4 polio e (2LubS

03l p g Cameol Lo e ¢ il e

b 50 0T 35, 9 0T RGA al;0b3x3 howi @b g b slaals dul

¥ oo p o J s

Ol sae ols 3)le

Journal of Control, Vol.7, No.3, Fall 2014

WAY b o ojled oVl (28 dloes



@f&ﬂfﬁ))é)ﬁ)\f)dﬁ&% @l}bu{‘jsa)l: axﬁfﬁjbsw\ﬁ)}:—d&d‘dﬂcdﬁr@
Olon 1l (1 oS (51l 5 (g6 05 4 Sl S S s Jlo sl SV Bl o 353 3l 5 S ki

P2 g 0slal 55 3ol ge 4 Ol or Aloms Cpl 55, 50 Cobs

b s 5 Shes (il s 65l dig (o S el s plulid (gl ()

IS indes 0,587 gt (o b 5 o IS Sl o 51 a0 J ST Ut (o1 b 5 o (Y
(S 5 5 ol e S Glaptas ¢ Bolal J S Gl ciad g J S Glaptu gy J S 5 p5lis
vo ik J ST et (s slal laptis

LSS, 5 S (F

G i DA 5 0315 S 5 Slagion 5 G5 I (F

5 oot s s 25 5 e (Slapis (ble = Ol Ll 003 28 U257 (Slaptu Jod ) (gxio Osmule 51 (O
3 (i Ole) lapcs codomy J 257 (Glaptocs dlapin )3 o8 (ol 5 gLalid (5 8 J 2S5 Slapin (1 b

ol S J xS Sl g
TABL 25 2)lse oS 53 WIS (o 503y ps calma ol BN 35 50 (slas IS

(b 5 Sole sla g q

(N s 5 bt Gn T ol gmis sl T3 (Y
CrSsSpis s

Lol 5 L) Jaee cwdige (F

Ll 5 g3kl glagra (O

Lo Sl S 5 (Sl b ( SVl (sl (7
LSy ke Y

JS5 gL

Bl 5 OV B AT o fons Ses 335 13l 5 S8 ki b ot e sla aej 3 b 0Lty IS 5 0 Kia gy 4l 5l
b SosSN Dy w1y 5 SVl ol dieiial Al Jlal aloes ul a1y 55 dash 5 el sbas ks o 5T
Colw o Wilg o SYUis Loyl 5 ag o gou 8L ,s 5 i SleMbl S (gl tole b Jlu )l WWW.JOC-ISICELIT 5T

oA les anxl e WWW.JOC-ISICE.IT )3T L aloes

Journal of Control, Vol.7, No.3, Fall 2014 WAY Sl oF osled oV o o287 aloes



CHIN O g

A4 Ql:..é_..o)ubj_b;'-blgdouble WB\{)BZ&T\Y CA}SLu\.l\.v\.hwyﬂ)}C-\Jncdunﬁubccdﬁgg-‘}ﬂl.&&yaﬂ&

33,8 ag Word S le 5 o 5 g g &
O Sy g (38T

)‘J@.L@.G o..»\.'._.@}:’(emaﬂ)dg_:}j}.“g|M@L&J}(ﬁ))&)jé)&.ﬁha)\.m_ﬁnl_ze\juh QKM}M&K@JJJT

33 8 Jluyl dlis ol jor 4 5 Ola iz & 55 SIS

o>

- -

(;..:K‘jdeb) ajb.\:.lfcajb"" ;5‘.,\’).34.“&# (gf“‘:li"‘ﬁd“")b) a.lng.?:- c(u’.m‘:li.r‘jw)b) u‘chﬁL& "\'.'.b adqua

..L.ZL aj‘j I J‘Zf‘.l:- BE)

b e 9 polad

il o (69,0 s Ol gz b WSe 5 slas Juol Jlol cdllie duls

&y

A_rc\_‘l.z.nql_l\i).ﬁﬁ‘)cj_&ul_@;-‘-&léﬁj.bbjfum:)wb.libf-‘fMLGM:J‘JC\:-)‘JA)J.\{LC-\JAAJM

1338 plb 08 s 5 Ll Oy - 55
Yo

(ol S L @j_:g'uqum"qsLaa Olge" coyl 5 b b lasl Jle ol Il (g slaz| adle Sl ob [ o oslas]

.ngéﬁpa)wcil?a)wg@c)w
lebs

Ul Jlo 56 JalST 06 o gy &) o 53) o 2o (UL%JL‘;(Q(};GLQKMJJM&KCU);J‘}B- o [ o oslet]

Journal of Control, Vol.7, No.3, Fall 2014 WAY Sl oF osled oV o o287 aloes



Lol

3% medlS00 sl 5 51 0155 o ST aomy SIS 55 iy 3Lt e (glgidns plas 53 (&5 j20) ST 551t ol 1yl Y Lie &)

23 gad oslazal 55 55l J:‘-\:
SV Jab

ol 03Y K5 L 5 b Sl Ol (6l 8315 VO 35k sl o7 Col amis 10 lis Dol 31y S T

.:sf&l:ﬁmﬁLs\j(lg.:fT)Y:Yb)Jli)Ywun Joles (glas 5o
Ao JL&)‘JJQ‘T}

o= b Sl OYLae .l hags slerilasl 5ol S OV e ¢ chags folS OYWEe ol aloes 55 Ol BB OV

.u\.ﬁal{ngjbdl:-)JE}Ml{aﬁgbﬁ-@-)lﬁ-\ijéﬁ-b@

Jos Cal 5o oin Joanll) 2 Gb g 0350 asr| o WWW.JOC-ISICE.IT jy3T & alows Clu 4 395 dlie Jluyl 5l 5 @
ol

pol dlze 4 pf Cin by dlie 255 L Aol OLL 5o 358 oo Jl)l aass Olysls & Sosls S SVl @
13 305 Al sl S5 13 0k o 5 (612 15 (S0 313 4oms dlms 3 .23y a5

3 ok 5 3500 plu 53 AL 0l S350 5e 4 3 goe g b Dlowomal (il dlie el 4 5l &S (Jhsey0 @
2lge p Alas s 5 Coms S s o) g g3 0 1S 6503 oS b 5 i 68 8 Db 3 15 e el

-.’}J'M‘};Ov\:\mi};

= &

@ JooSS 1 "0t G5 5 J RS Oledige el @ 0T lasl G JUasl o el oY O s § (dlie Al oy s 5>
s ple s gl 5l S Jls sleise S o 088 S bl e Sl oY Ot 5 s les Iyl Wlas Joo! of o

.-LL_:.LQ.;JLNJ%Pb@}@lﬂ))b@‘oﬂdﬂbﬂM

Jos 4 Do Qfﬁa‘Jbbjﬁ-QyLiAﬁb‘Lﬁ-é:ﬁ.})‘j‘)djﬁigwuuyQbu;l{;b‘ﬁi&;ﬁc-\gb‘4....15‘)"4.1.:“}1{'-4\.1

e b )l WWW JOC-ISICE.IT 1w 55Tt dles ol 5 ,b 51 (s 2SI Sy g a0 1) 555 SV le Sl diaiinl g5 55T oo

Journal of Control, Vol.7, No.3, Fall 2014 WAY Sl oF osled oV o o287 aloes



| J S Ao
S
« ! ISSN 2008-8345
£ V=M doeho AYAY Sol F oyled oV Al A
st

OIS 5 395 Lo ué (S phuaw 3O (SlAlgs (Silly
:\)653 Lp)a\.;.o:- ‘LS-’L,TV-;") Ol

6“}]’@”‘%4?‘}’.'Wdi‘uu‘;}:‘fl;}dﬁww°m‘>‘wdﬁ‘7‘]‘§‘wﬂ&§\f)bﬁjf

arsalan.rahimabadi@ee.kntu.ac.ir, taghirad @kntu.ac.ir

OFRYV/Y dlie 2 )6 OYAY/B/0 dlis 3L ) 50 ,0)

umwuo}ﬂﬁW.wtsla},wt6|Jl>M¢$J;\,aJawd;u,v@WE&MGL.&‘_;mﬁK;t‘_;)L,w; US>

g;l:.s:.fnsl.hx.i‘)é):S@&UWJEA&D{.M‘\LJB&M}‘&&Q@})M\AWJ\)A?\%:}?}KV.:};@4;-‘}.»‘5‘::.&.4?}\.3
s (e DUl e O UL s i) 31 03l b (651l Jolond Un oo £ 5l 53 il oo (inlh Sl (gl iz (sl Aton J gl
S Pl 35 oS 4 5L oslsen 5 AL o (SIS 055 0 3 9oe T a3y 4T Sl (6LS 1 i 55 OosbU Ll E e 15
Gl G Olge b sl 3 K5 g S 4 Wlie al 53 55 a3l Al el LU a5 (1l o7 Jsles b Juls 5 ,el8
i landd oo g (S5 £ 55 onl oS Ll ol s 4587l 53 Jols L& (iln 1L (s ST (sl 02501 oS 50 5 00

o3t O (s 3030 5 e 3 s ol e gl S (65l B ol 31 esbind b gline i 33 (6l 5 358 gr 11 b 8

(e GOl B I L ceoll Je ote lagts Wls s Sl (ST Olals”
Corner Stability in Nonliner Autonomous Systems

Arsalan Rahimabadi, Hamidreza Taghirad

Abstract: In many practical applications, studying the asymptotic stability of equilibrium points of a system are
of utmost importance. Furthermore, in some of such cases the response is restricted to only a sector of the state
space. For example positive systems that are really common in chemical processes, have non-negativestate
variables. For such systems stability analysis of the system using direct Lyapunov stability is not a suitable
choice everywhen, since it suffices to consider of Lypunov conditions in a part of the state space that the
existence of solutions is restricted to there and the existence guarantee of at least a domain that includes the
equilibrium point & has the Lypunov conditions, will not be required every time. In this paper a new notion of
stability which is called corner stability is defined which is more suitable for studying asymptotic stability of
equilibriumpoints in such systems. To derive the sufficient condition of corner stability a theorem is stated in
this paper, and for two different cases studies corner stability of an equilibrium point at the origin, is studied
according to this theorem.

Keywords: Autonomous systems, positive system, stability analysis, Lyapunov stability, asymptotic stability.
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Direct Torque and Flux Control of An Asymmetrical Six-phase
Induction Motor Supplied with A Three-level SVPWM Inverter
Using Neural Networks Classification

S. Mohammad Jalal Rastgar Fatemi, Jafar Soltani, Navid Reza Abjadi

Abstract: In this research paper a three-level six-phase inverter with space vector pulse width
modulation (SVPWM), using two three-level three-phase inverters with 30 degrees phase
displacement, is designed. In implementation, neural networks classification is employed for
inverter vectors. This inverter is used in a six-phase servo drive system. The using control method is
vector control in stator flux reference frame and with a well-known transformation, the six-phase
variables are converted to six orthogonal variables. The validity of the proposed method is
investigated by six-phase servo drive system simulation.

Keywords: asymmetrical six-phase, quasi six-phase, three-level inverter, neural networks
classification.
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A Robust Control Strategy Based on Reinforcement Learning Approach to
Rehabilitat the Arm Movement

Z. Hasanzadeh Binabidi, Hamid Reza Kobravi, Saeed Toosizadeh, Reza Boostani

In this research, a control strategy has been presented to movement control of a three link model of human’s
arm. The freezing mechanism has been used to consider the role of antagonistic coactivation of wrist muscles in
the used three link model. Inspired by motor learning process of central nervous system, the presented control
strategy has been designed based on the reinforcement learning algorithm. At first, the performance of a control
methodology based on reinforcement learning was evaluated. The results show the instability of control system
even after numbers of leaning episode. Then, a combination of a proportional derivative integral (PID)
controller and a reinforcement learning based controller were utilized to improve the stability conditions and
performance of controller. Despite the good performance, there is no guarantee for stability of control system.
So, to satisfy the stability conditions, a robust controller called HTC was added to the combination of a PID
controller and a reinforcement learning based controller. According to the simulation results, the combinational
controller accompany by HTC had good performance even in presence of external disturbance, measurement
noise and random changes of model parameters. For more assessments, the muscle activation profile of involved
muscles during the arm movement of an intact subject was compared with control signals obtained through the
simulation studies. The results show an interesting timing synchronization between the activation and
deactivation timing of control signals and muscle activation profiles.
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Analysis and Design of Optimum Time Delay in Warhead
Detonation

Zahra Parsanezhad, Jafar Heyrani Nobari, Saeed Ebadollahi

Abstract: Fuse is one of the most important factors on killing probability of weapon system. The
function performed by the proximity fuse is to sense the presence of a target and detonate the
warhead at a suitable point to maximize the probability of destroying the target. In this paper, time
delay problem is solved since detection time to detonation time in tow-dimensional inertial system.
Considering the fuse sensor center as inertial point, simple equation is derived for time delay which
the way of influence the factors can be seen well. Due to the inability on measure all influential
factors, this present research is going to offer optimal estimation of time delay with less factors.
Primarily, according to the criterion td > 0, suitable value for lean angle fuse is selected. Next,
constant value is offered for time delay. By this constant value, fragments won't strike to target at all
possible engagement scenarios. So, time delay would be designed as function of missile and target
relative velocity.

Keywords: Fuse lean angle, Relative velocity, Time delay.
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Robust Fault Detection and Isolation to Compressible Systems
Using Bond Graph Approach

Ahmad Sanei, Alireza Basohbat Novinzadeh

Abstract: In the papers published on Fault Detection and Isolation(FDI) using Bond Graph
approach, robust FDI in the compressible flow systems has less been developed in the literature,
due to the strong nonlinearities in this systems. In this paper, Bond Graph model in LFT form is
developed for compressible systems. The results of this research are shown the causal properties of
bond graph can be used to obtain the Analytical Redundancy Relations (ARRS) in presence of
parameter uncertainties. The advantage of the bond graph model in LFT form is generation of
ARRs and decoupling of the nominal part from the uncertain part. The nominal part can be used to
calculate of the residual and the uncertain part can be used to obtain of adaptive thresholds and
sensitivity analysis. In the following, the developed model is validated by pedagogical example.

Keywords: Bond Graph, Fault Detection and Isolation (FDI), Analytically Redundancy
Relations (ARRs), Uncertainties, Compressible fluid.
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3. Linear fractional transformation
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1. Theorical fault signature matrix
2. Practicall fault signature matrix
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Relation between 3x 3 Transfer Function Entries and the RGA Entries and Its Application in
Decentralized Controllers Design

Aref Shahmansoorian

Abstract: Relative gain array (RGA) possible values are investigated. It is shown that in 3x 3 plants RGA
in zero frequency can not be equal to any value; nevertheless it can be equal to arbitrary values in nonzero
frequencies. The relation between the entries of transfer function and that of RGA is presented. Transfer
function entries are parameterized with respect to entries of RGA. This parameterization can be used for
designing compensators such that RGA of compensated system has desirable form.
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