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Multi-Objective Optimization of a QoS-Aware Channel Allocation
in Cognitive Radio Networks using NSGA-I1 Algorithm

Hooman Razavi, Abdorasoul Ghasemi

Abstract: In this paper the QoS-aware channel allocation problem formulated as an
optimization problem with two conflicting objectives; spectrum utilization and fairness among
secondary users (SUs) subject to channel availabilities constraints. Any possible channel allocation
which could be a solution of the optimization problem, encoded as a binary chromosome. By having
coded available spectrum opportunities instead of all channel-user combinations, the search space is
significantly reduced. Designing the QoS-aware channel assignment scheme is based on NSGA-II
Algorithm to find the optimum allocation of these two objectives jointly and finally the set of Pareto
optimal solutions achieved by proposed algorithm in discrete space of feasible solutions. Simulation
results demonstrate the trade-off between spectrum utilization and fairness and the Pareto optimum
points. Binary Integer Programming (BIP) confirms the results of the proposed evolutionary scheme
in small-scale instances while our scheme outperforms BIP method significantly in computational
for large-scale ones.

Keywords:Binary Integer Programming; Cognitive radio; NSGA-II Algorithm; Multi-Objective
Optimization; QoS-Aware Channel Assignment; Spectrum Opportunities.
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Algorithm3:Conflict Resolvingfunction

1: Consider a given population P
2: for p < 1to |P|do

3: fork«<1toKdo

4 Find all (n, k) that satisfies C,, . ,,, = 1.

5 Convert P(p) to allocation matrix A.

6: ifan, - apr=1

7: Set one of them to 0 with prob of 0.5 .
8 end if

9: end for

10: end for
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Algorithml: NSGA-II for QoS-Aware Channel
Assignment

1:SetP,Q,R= Qandt =0
/I* t is the generation number and P,Q and R are
parent, offspring and collect populations,
sequentially.

2: Initialize the P(0).

3: while t <t do

40 R(t)= POUQ().

5: Sort all solutions of R(t) to get all non-dominated

fronts F = fast-non-dominated-sort(R(t))

Where F = (F, F,)./l F; is utilization as (2) and F, is

fairness as (3).

6: while the parent population size |P(t + 1)| + |F;| <

N do

7 Calculate crowding-distance of F;.

8: Add the ith non-dominated front F; to the

parent population P(t + 1).

9: Seti =i+ 1.

10: end while

11: Sort the F; according to the crowding distance.

12: Complete the P(t + 1) with the first N — |P(t + 1)|

elements of F;.

13: Generate the offspring population to Q (¢t + 1).

14: Q@ = Conflict Resolving (Q).

15: Sett =t + 1.

16: end while

17: The populations in P are the non-dominated

solutions.
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A Nonlinear Optimal Multivariable Controller Design for
Trajectory Tracking of Non-Holonomic Mobile Robots

Hossein Mirzaeinejad, Ali Mohammad Shafei

Abstract: In this paper, a predictive approach is applied to design a nonlinear multivariable
controller to generate trajectory tracking control commands of non-holonomic robots. In this
method, the nonlinear responses of the mobile robot are predicted using Taylor series. The optimal
control laws are analytically developed by minimizing the difference between the predicted and the
desired responses of the system outputs. The obtained control laws lead to the feedback
linearization. Here, the nonlinear kinematics model of mobile robot is used for design of the
controller and simulations. The performed analyses along with the simulation results indicate that
the designed controller can successfully track the reference trajectories with high performance in
different maneuver conditions.

Keywords: Nonholonomic mobile robot, Nonlinear control, Prediction, Trajectory tracking
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Bounded Adaptive Control of Uncertain Nonlinear Teleoperation with
Actuators Saturation and Asymmetric Varying Time Delays

Soheil Ganjefar, Sara Rezaei, Farzad Hashemzadeh

Abstract: In this paper, adaptive controller is proposed for bilateral teleoperation systems with
parametric uncertainties, asymmetric time-varying delays in their communication channel and
sandwich linearity in their actuators. The proposed bounded adaptive approach is a nonlinear-
Proportional plus nonlinear Damping (nP+nD) controller which nonlinear adaptive terms are also
employed locally to cope with the parametric uncertainties. The designed controller has the ability
to deal with parameter variations in the dynamics of the master and slave robots . The proposed
controller also guarantees asymptotic stability and position tracking and avoiding the inputs to reach
their usual actuator bounds. The asymptotic stability and tracking performance of the teleoperation
system are proved using a Lyapunov-Krasovskii functional. The effectiveness of the proposed
method is corroborated through simulation results.

Keywords: Nonlinear Teleoperation; Asymmetric Time-varying Delay; Actuator Saturation;
Asymptotic Stability; Bounded Adaptive Control.
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Control of a Heterogeneous Platoon of Vehicles with Actuator Lag,
Communication Delay and Switched Interaction Topology:
Constant Spacing and Constant Time Headway Policies

Hossein Chehardoli, Mohammadreza Homaeinezhad

Abstract: This paper investigates the control problem of a heterogonous vehicular platoon with
time-varying interaction topology, communication delay and actuator’s lag. For each vehicle, a
neighbor based linear control law using relative position and relative velocity between vehicles is
considered. Two new approaches based on Lyapunov-Razumikhin theorem are presented to perform
the internal stability analysis of the resultant switched linear time delay system. It is shown that the
closed-loop dynamic is globally asymptotically stable under arbitrary switching. It means that the
heterogeneous platoon of vehicles is internal stable under switching action. In continuance of paper,
a new theorem is presented to obtain conditions on controller gains satisfying the string stability of
heterogeneous platoon. Simulation results are provided to show the effectiveness of the proposed
approaches.

Keywords: Heterogeneous platoon, Communication delay, Actuator lag, Lyapunov-
Razumikhin, String stability.
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A New Optimization Based Method for Estimation and Spatial
Localization of Lung’s Air Volume from 3D CT Images

Hadi Moghadas-Dastjerdi, Mohammadreza Ahmadzadeh, Mahdi Karami,
Farzin Ghiasi, Abbas Samani

Abstract: Lung’s air volume estimation is of great importance in lung disease diagnosis. In this
paper a fully automatic algorithm, which we presented recently to estimate the lung’s air volume
from CT-images, is more developed. In this algorithm, first a suitable cost function is introduced
based on the long parenchyma physics to determine the voxels of lung’s air region. In this paper, a
fully automatic framework is proposed to calculate the initial guess for the solution of the
optimization problem. Moreover, a 3D model reconstruction technique is utilized to determine
spatial localization of the lung’s air region in 3D CT-images. Furthermore, the performance of the
whole-lung-volume-based methods and direct lung’s air volume measurment methods are compared
and investigated. In order to evaluate the accuracy, porcine’s lung images and clinical human’s lung
images from reliable databases are fed to the proposed algorithm. The significant accuracy and
robust performance of the proposed algorithm is illustrated with respect to the resolution reduction
of CT-images.

Keywords: Optimization, air volume estimation, lung, partial volume effect, CT images.
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Where n
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Robust Control of Symmetrical Six-Phase Induction Machine under
Open-phase Fault Condition based on ADRC

Ali Hajary, Reza Kianinezhad, Ghodratollah Seyfossadat, Alireza Saffarian,
Saeidollah Mortazavi

Abstract: Control methods for multi-phase machine drives under open-phase fault condition are
commonly designed to achieve minimum torque ripple. These methods are usually based on
machine fault model. Therefore, it is highly model dependant. In this article, a new robust control
method for six-phase induction motors (SPIM) under open-phase fault condition is proposed.
Design of ADRC is independent of the controlled system model and machine parameters. This
method has been proposed for the first time for multi-phase machines in the post-fault situation.
There is no need to change control structure for post-fault operation and machine control in faulty
condition is carried out without need to fault detection. Performace of ADRC in healthy and faulty
situations are compared with Pl and resonant (dual PI) controllers. Simulation results on a six-phase
induction motor are presented for verification of the proposed control scheme. It can be seen the
six-phase induction motor drive shows better performance when it works with ADRC in both
healthy and faulty operation modes.

* Active Disturbance Rejection Control
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Keywords: Robust Control, Six-phase Induction Motor, Open Phase Fault, Pl Controller,

Resonant Controller, ADRC.

LSl fld e Sl e ol S 5550 OT 0eT 585 2 iy
Sl 53 &8 Jlame gy bl ol b Sl J 28 Gk
U355 6l ouiS J mS 3l eslitul Gl 4 8 415 a5 3550
Callbus g3 (6 503 5 03 S S 3 (S o el Qg3 PIL
Sla ailpn boablis 5 gy 2 S (6,805 4 536 0y S
slaas rgy opl g [FoV]ameas b Sl s 0L e JIg
banslio )3 5ty oo Pl 4 0L o la oS J 287 55 Ol s
Wl ol bbb o (L ol PWM S50l uils 3 Koy J 8
o 53 0T SV¥slre 5 pudile Jube s cold &81) sla 355 A&
jjlédajqah&uaYb);@:,j%%fsmw
dizen s g 85 GasniS (6l 05V Ol 3 975 p ke piean
slgtin [AA] Ol Lo 5 V48A Lo )3 4L o) 61, ADRC s,
asial Jdo b s sl (Ja e oS J 28 &K ADRC L2
s Slslazsl 5 b skiE L ol SlalisEl iy ol WSl
ol 63955 Jlest b 5035 aded 1) b eyl 53 i oS (ot
U\.L;Mj\‘_;a_sad.ugjgj,Jw\yawq‘JS@alﬂ
Je I it 513 55b 4 ADRC >l b & Cuslis ol & opl
o7 ol 5 (S Olge 4 ADRC .ol OT (sla el 5 gt
O 5 (55 S aue ) Sl ok 53 (RODUSY) pslis J 287 slesiy,
5l s lia cpl 53 A=Y ] sl iy ) 4 Ly g0 J S 5
L e O T [ N g e R
5 D¥olee 4 5l 05 4 o5k el B plad LIl 5 05l A
(IS Sl 5o i g 5B skl gl Il s bl ludie
213 pleil 55 e Lyl 5 0 1) adle J ST 01 g
Jds 4 &8 Wl FOC 5y, ol eslawul yg50 593 IS Ao,
IS 5s s s YU (Saalys gl sksS 5 L (silulde Cobs
Sy
23l DC ile a1 Gl 550 J 287 5 25000 e
KUy
Ui aw I ADRC o Gl o o3y 0las ¥ S8 55 oS shiles
o 5 odalie -Y (ND') o o izt ) .ol o |55
Sl gl s b ekS JSY 5 (ESOT) ail arws
G Olge 4 Ol 1) @l drwy SIS odalie (NLSEFY)
“odalie ol 3 Slas 5 5l 3 g5 oot e (51 (Sals &K
il b pate e Je Dl 5 L s (sl F
ol et ND 2835 oo 0 Joke Coal ok 4 o

2 Nonlinear Differentiator
% Extended State Observer
4 Nonlinear State Error Feedback Control

dodo -
S Sl Gl 5 Calises oy e o 4 05l L glappile
L laoeble Glay e o fege I (S LB S 15 5 255
e sl Sl 5o T VL Olrabl CbB i3 an § 5 4y S 56
3 Ly sise ol 095058, 5,508 Cose G g pl S ol
5SS DNl sk olsn gbe 5 2bos )il (S mlo
Bt CE’ e das Fo bosise ol o S gl o 5dglue
b5 oS o e s Gl GST g S0 &S
Glagpile Ola )3 as F) Sl (Sas s (2 o SV olad
4&2&&&@:)&@@ﬁ»ma.xz:‘»‘}.au‘tf&gjuj\é.\;r
bolagile b awslis 5o 5 Ais a5 3550 2h )b 03055 5 &
Ly e o 3B slaopile Gl Sl aogile syl o 56 slaw
52 0T oS @l H 5ol olen 4 03l 2d QW1 )55 IS lsle
el kol foles ) Jﬁ&

o 45 sazes Cpinr b oj iz Slagpdle J RS g o 5 ool
IVl Gseme 56 Jals 56 am a0 games 05, Jlab ;o b aw ey
Al 2l (ol ali S BB a5 e Ol 550 e el ISl Ll
S s e s e IS Gl

235 sl gl 4Bl 2 a5 e b bt a8y fus e Sl

Lils opl 5 1 5 L SWolas 5035 eslimel Wi Ll 2
oA 3 el s SVslae Sl ol 5 [F-Y]l 03 ST eslizal
FB Dkl 5 035 Dslie sl mel)ly sl 4Bl 4 el

33 ) e

. ~
Wsal Vsal Wshl Wshd Wscl Wsc2
. ~
\ [n2
Soselol e aima 55 93 bojb (i S g ge 5ol slsgei 1) S
[P oT oS 4 dss

3

g

i

Syp0 ol Sl 53 &S Kos i) tl L sy J S kb
0 S (0] ol Koy IS gy 3l eslizal conl 43 8 )5 a5
(FOC)) ilsp JRS° hay lp oo 80l &K Oy

Slp omle 31 (R8s Jde ¢ By () 53 oSl ol LS 0ol

! Field Oriented Control

Journal of Control, Vol. 11, No. 1, Spring 2017

AP Sl ) oot ) Al o S dloes



ov ADRC‘J‘;”Lgtfujudasdus.Jquj,go,u;ﬁa;uu;;&wla;ur,mdﬁf

6}..45fd'w@«ghjwbﬁbuQi:LJ'urud\Q)JéJtm c;‘}?@gu)gé)l;pdb

Vas Vals Ins Ials
V/}s Vbls I/fs ibls
\" \ i i
x| _ [Te ] cls , .xs — [Ts ] .cls (‘4 )
Vys Vazs Iys IaZS
V0+s Vb25 i0+s inS
_VO—S J Vch _io—s . ich
a-p slabdpj s eile e —1-Y
sa r+ Ls p 0 Mp 0 isa
Ve | 0 r,+Lp 0 Mp isﬂ
ol | M oM r+Lp ol ||, ©
0 -oM Mp oL, r+Lp]||i,
M=3L.L =L +M,L =L ,+M

Wl S o St 3 0306 rile o b e ke )

2,-2, Lad 55 53 pedle Jde —V-Y

rs + Lls p O iszi (F)
0 rs + L|s p . iszz

o] [r+tp 0 i ©
0 0 rr+LIrp . irzZ

2,-7, $Lad 5 5 eile Jue Y-V

Vsz3 _ rs+L|sp O iszB (9)
Vszd O rs+L|sp . iszA

0| _|rn+Lp o '3 W)
0 0 r+L,p| i,

S8 s S (6551 bt 58 o oo Juke dw ol 14T shailes
2 ot Wl 5 K5 5 55 el a- g ldd ) 5o L

Lid 7,-7, 57,-7, sWldb ;5 L0 ablins S (6550 bts
Jla b 52 U8 6l 68 4 b e 5o a8 o Sl g

—

&< ‘Q<

[N

[
Il

m st B8 s o b ol T e SMis e > L5
o 1y o 5 p5kiS oS J 287 sl T 5 8wt Ol
23S OT 53 8 sl 03B H5se b lie L& o3l iS55

Y] o5 0 sl a—p Joles Hlke

ol Slp ADRC  Jyus” 9y Sy -V

&8

5528 5 S pu o (5l ADRC aw I o &)l J RS B,
;J.:’;.ﬁ: oAl s a5 S e eslatal s Sl 5 Hgse
ol 93 3 p8 e DRSS il g e S (IS0, S

AL o g 0L 5 g 0L 6,8 o3Il 4 5L o)

v 53 S Sl is ND ol aly (53555 4 ol 1,08
5 S o o (s A el 03 el B RS sk 1) 62505
ssbie 4 ot b eSSl eslizal L 1y owlie (635,55 NLSEF
&t ADRC jigy dlie cpl 53 S o ol b ol ize (5,88,
I3 el 3550 56 olad 5 Wl LIl 55 056 25 G 550 J 287
) 5 amlie (milins) 5 PlotsS 28T L 0T s 5 Sl 435

A dal

Disturbances

Plant Y

| I

ADRC iy, ls 0¥ JS

UZ“:"" C)YAL«U}JJ.A 4(}}&'@)}4{@‘ CJ.& u.i\m‘du.a)\.b-l.w

Ls:l.q.’.ﬁ.:.;J})J}.ﬁ‘c).»w)b.@\eﬁgﬂa‘juﬁ&m\
W )5 il 4 T Cand 5 35 0 0L ADRC
aﬁdﬁ)d&hﬂj@_‘,ﬁ@;ﬁ;b&}ébdb—)}a)b&l
u’a.l.l})‘)u;w)ﬁb‘)}ﬂéiétjw/sf.lh)‘?‘fjjbuﬁu}ﬂéh
s Al I el bl SLL e 50 s Sl edd eals 13

w\eﬁ@ﬁw%

036 b W padilo Y Slao —Y

Sl e 3 b sl (VSDY) plas Hls bas sy G

(a—ﬁ)}(23—24) ¢ (21_22) delxin (glad 5 aw 4 1) eile (51

K 7% -5 eos(y)  cos(2a/3+7) cos(4r 1 3+7)]
0 ﬁ —ﬁ sin(y) sin(2z/3+y) sin(4z/3+y)
2 2 )
[Te]:% 1 —% —% cos(z—y) cos(x/3-y) cos(5z/3-y)]|,
0 7§ g sin(z—y) sin(z/3-y) sin(5z/3-y)
1 1 1 0 0 0
o o o 1 1 1 |

A&J‘Jégw‘ﬁﬁ““w}bgﬁéﬁ‘ﬁjb‘yS
YU s Jleel b ol ok 45 5 L5554 53 94 0ylie bl g1
a ol ti bl ah S Jue (il gkl (3B (gla e 4

TFI T o Sy 5 sl (556 Sl e Sl 15 Doy s

! Vector Space Decomposition

Journal of Control, Vol. 11, No. 1, Spring 2017

YFAF Sl o) oyl o)) o oJ 25 alos



ADRC‘J‘;”Lgt?uj\;dagéw.Jm_lf:,;o,u;“)'uu;.:&wlr:ur,mdﬁf of

6}..45fd'w@«ghjwbﬁbuQi:LJ'urud\Q)JéJtm c;‘;@gu)gé)l;pgb

OF Gl bl obit wns 5> s 55 OT (b bl i
25 Syse 4 ilaasl Sedalin Jlitle oy dalgu JKhe Oldir
DY)l

e(k) = z(k)-y(k)

7,(k+1) = 7,(K) + h(z,(k) - 4. fal (e(k), &, 8,) +bu(k)) ~ (\Y)
z,(k+1) = z,(k) —h, fal(e(k), &, 6,)

:qtj_jg,)yqub,',;cu&_fal ob s

le(k)|" sgn(e(k)), |e(k)| > &
e(k)/ 5 Je(k)| < 5

fal(e(k), , 5) :{ o)

Sl 2sh U Calpe & Sl (e (s 5 IS Y(K)
e e (K)ol () e Y(K) o J ST ail
6313 ESO .l gt szl i 2,(K) 5 (S ) Ll
A Sloy SN i aals il By 5 5,6, 0 (b BB L Sl
phe 2l 23 ESO Ul5 sl S S @y Jis 4z p el &S 6
03 9dows oS sl O Sl i Olalizel 5 50 Jde Cunbed
By s By e b s (Saliys > Shas Gl s 5 0
o e mais G35 bkes f S o o (g diDlo L6 5 5b o
3 By polis sie o 5,l08 s 30 SLaLE et g9y bdes B, 5
R O b Sl s el e i o s il £ f,
3525 San pads Lol (San il 5 s By 5 i S

S gllos st b oS J mS -Y-Y

5 MBS — el sl oS SRS I S 5 (e oS J S
G5T womys b oS J S ol e S ol L Ske
o 53 48 55k 4 a3 o 1) s 3 Shae 3500 1 5 6 VL
(3 Ll g g (sl Shls Gpble e 5 5lEE S S oad
909 2 6V QUls Glls (b oS J 1S Sl ol s
3 e el P st oS SRSy o et 5
D] sp dalgs 5 las oS J x5 -1 ESO yND

e(k) = x, (k) -z, (k)

Uy (k) = g, fal (e, (k), @,, 5,) (\F)

u(k) =uy(k)—z,(k) /b

sy S8 alle 6l Cwl ADRC J oS 255 U(K) &
Sls 8, sa, 5 (i) o5l g O 2see 4l (k)
st JAS ) s Gl Lo fBy Wl O 5 0 L alie Slae
A dal plb oV el B palia sy b Ll aS
ADRC (sle oS J 18 5036 i Sl 55 gn (s5l3 0 J S 15000
5l S s &g g gy SRS e ST Al sl S

Al ¥ S Do 4 25 Al ol S eslinal 3 50 5 olid

ot Sy

e Mg g i o 65 Pl e sl oS J S s
- 2l S s s )3 ND L343 g 5 ey 3 g3
5 g I (6,5, ¢ )8 b T3 U8 ol 5 350
Joles Zol 5 Sl ot 4 S35 Slags S Al pores

Al S 35 LIS Sl e ey ol

2[\Y]JP@QEJ)Q)}¢4{ND

{xi(k +1) = x (k) + hx, (k) 78)

X, (K +1) = x, (k) + h.fst(x, (k) —v(k), X, (k), r,h,)

s g e S 5 e ks el a0 S

ré(k)/d,[e(k)| < d
r.sgn (&(k)), [£(k)|> d Q)

fst(4 (k) 4, (k). 1, hg) = —{

Vi (K) = 2, (k) +hy 2, (K), & (K) = (@* +8r |y, (K)))?

2 (k) + (& (K) = d) / 2,] g (k)| > d,
(k)=

Zo(K) + Yy (K) /1y, |y ()] < d ")
d=rh, , d,=dh

S J S a3 4 ol ADRC (53555 o o S V(K)
5 V(K)o JKax (k) ol ¢ (S S sl e
howt V(K) Grow o8 55k 4 oomen 5 X(K) Grie %,(K)
Stz o35 BB el 53 My Tl 1SS 3 ek s
S o b T 5 e el ) Sen 55 e T
03,5 s g S A LsSB Iy 5ol @ & x(K) o Kes

RCOW

@l anw g S Fodalin Y-

stal Lzl b padiel (st 8 e 6 &S S o
il axdls 5 dsles

YO = £,y YK+ d (K +bu(K) a

u‘wluwuu:wtagd)uwucu&ffw}bg
5 3o bl s 20U D 5 e g Y (e (S350
s sl e & (e I it g g e S it 4y
ESO il anm 5 Sl Sodtalive (ol ol (5,8 o310 Sl e
..\J_T@;M.\{,.\;é;,;l.\;lkﬁ,ﬁwu\ﬁwwalslﬁ
2 i Jols g yme Slalizkl S Cwl ADRC o o 7egeESO
jlédaﬁjl&:.hmT;ﬁ,unw.é\,Jmcﬁxhjcv\pgLaJ:..,l)L‘
5 4 S VL Caaglie 05T ol 5L g ST 0 Ol 5 e
4 Olg o 1) ARDC sls oaiS” J 287 )5 5m sla ol 5 Jie o
impan 1238 iy e o J 28 ol e 4 0SS Ol e
& S b ol (S5 codd sloml a3l w55 Il S outaline

Journal of Control, Vol. 11, No. 1, Spring 2017

AP Sl ) oot ) Al o S dloes



00 ADRC‘J‘;”Lgtfujudasdus.Jquj,go,u;ﬁa;uu;;&wla;ur,mdﬁf

6}..45fd'w@«ghjwbﬁbuQi:LJ'urud\Q)JéJtm c;‘}?@gu)gé)l;pdb

Db 03 Wbl 5B alad Slalizbl I E6 0L e Iy sl
L 5l de Sl (gl X adlge & Jlas % 4 5L ADRC
L ablie g 53 ADRC b Cuwsls s 4 1) g dalgs
Gl J 287 Sl X allge 0L o nlin (a5 pde caliine SlaLEZE]
ADRC sl j3 Jtls placsl oSG &g 4 ¢ (i = 0) Lo 51 e

A dal g Ol e
Silwdnd b -F

,J;yé,uﬁdffrz_,}in‘ADRcb;,ﬁ)ﬂ,,a;,;u;,u«;q?
Matlab- i1 ¢ 55 56 ad (sl 5 b Il s 036 2 Ul
503l 2 Sl 5 Oledin uwl odd (il 45 Simulink
e gy ¥ 5 ) st 3 55 e oS J ST el (5 (ole o
el 0 e

("“”’ Sl 3 (iligsy 5 PlosiS J 287 5 Shas o7 5T
2 3PlesS J 8L oIl Sl 55 ADRC it [SuSs b sl
ste3ol 3550 (U353 P (guilisy 5Pl oS J 28 1 56 olad b
gffjjjjgwu,j;;w‘Huab,:w.gﬂ?@)@
e 3 ol ELazEl Ol e b 5kiE Jleel Cos ADRC P
23 Sbes e 53,8 0 B sp 250 eble Sl Ll i
dalst 3 awslie 5 2ol 3500 5B plad Loyl 5 55 euiST 287 4w
53 ADRC 5Pl sla oS J 28 oo b6 (sla el alos .28 8
j\édﬂﬁ)rjbbilri):w-\')l.&n}whd&ﬁﬁﬁLJB-&LJ:.:}UQA
ol i O3 5 OLSS
o plazel Oode ULy p—V-F
S Ao 51y Gy 0 ol Gl amlie 5 Sile et s B S
- O 35 o dlesl g ge 4 (o Lzl Ol e 4 Ll 5kaS
et S (g 58T 5L O Dy g Il 51 iS5 se e
o 4l 53 5 ods Jlasl ) gsm 4 o 4B 53 VN L 5keS
233V BasuF e g e S e Db o B 5 555 S5 UL
el 0k 0 25 4>

sysn PlooaiS’ J o8 & oKin 548 0 di>de &S hiles
(&an s 036 ib Gl gipe s 3 Shae 0,8 n I3 eslinud
S 4 b b dle Ce 5 48 8 15 06 Cou b sksS Jles!
b 4wlze ;5 9 ADRC g, 55 &S Jb= 4 .AJ;@ﬂ S5 e
S e Ledi Ol 5 el 2 SLIs L5 50 Loy ( PlodiS” J 28

.Cw:‘a&g}}ﬂ&}ﬁ-ﬁ)}:y‘_;j)@)\ﬁ-u;w‘jw‘

)\a:&wl&b):aj\éu:&&wl)}:ydjbﬁdﬁfjbﬂ:\“)g&
ADRC

3lsm o5 S bl 4 Sl pde 5 Cop o (235 ST 5 b 4
> Ses ils o &8 5 ailen Bl o 5 g0 e J S g p Y
23 LB pde by il Gl elly ek 150 Pl sl suiS” J 1S
Slilizel 8 oK pumen 0,8 s 415 S0 Cov T e
b (ab3L Olej a3 PL gl oS J 287 el 55 b sksS
Lzed Gl 53kiE Jlasl 0l s T i e 5L
DY ol S ¢yl LA 1 4 s Gty S T 53 5
Slp opdle Gl bl pedd S L5 slediss Lol sldle )2
Jits G135 55 40 (sla 2l 35 ol L ol o slgiiy FOC g,
S PR . G i PN Uy B PR PR PPN SRLO |
S s ks dal oy S Sy Sol e ol & Lpa
R 5058 i ile sla sl 5 de 5 S ol sl g s
,:.mgwﬁmjucksdudgﬁé\ﬂrm Oedle e 9 Lol
e Lyl h 55 oS J RS ) QU5 (p s i
53 033 palie ¢yl LN Olge 4 5L skiS b agrlpe Jol
Gl 5 a0 Slalazel Gl Ul cpoean 5 Wl i ol
s ot 33ND 325 3 4 ADRC g 53 Ll A3l oo 56 s
g o 5 odalin rioman 5 GLEL Sl L gl e
Sle 03 s ol s s SLLEl Dl g e S Bl
5 o3 S 55 ge o w (NLSEF o 2 oS J 28 50
S 4 oS G ol Al g Cal S s Ol
S dal g b
IS 5 Solsp JRS iy o ojlidin glaile o K
5 o oakiS G s 153 S e 18 eslinal 50 Pl oS
Cydgdos JIs 4 &5 Ad dalst Olug by H5se Lo ol
36 gl Ll 5 55 0iST J 28T ol PlosiS J 2857 (iS5 il by
b b 5ol dale ) p3Y gLl slae glales Lo
56 ol 3 o b s cpble DYl 530, =0 Sl
ol s ol 53 i = el 5 e3ss LEn A Sy Lls Ko
559688 Sl O 5 56 ol Sl J 287 (sl o Jsle B
Sopo X addgn o O S 03,8 p )1 F ool 3550 Lo
aye b ablis Cgor oL Pl sls oS J 287 Sl aslinul 5 i =i

Journal of Control, Vol. 11, No. 1, Spring 2017

YFAF Sl o) oyl o)) o oJ 25 alos



ADRC s, sls p 56 shaid sl Lyl 5 5o 05l 6 (22 oWl pile ol J 287 o
Lsf.éifd‘w@abgjwuﬂbgblaulwmb).ﬁ% c:l}?&\:fu)aé)lew&

-
tn
=
=

Speed [rpm]
a2
e &
S &
==
2=
S E

o 1 2 3 4 5 6 7
Time [s]
1500
= 1000/ :
E B
a —Real
= S00F 1ot ‘ ™ Ref
2 - 1 .
é. N Yoy 3 302 304
AL
-500 i L i L L .
0 1 2 3 4 5 6 7
Time [s]

't ek R A O A S A B |
Gl IHMIMPR R M R
E il iH'”‘HHI'HIIH\I\H} "Hl{l‘:h A \\‘\nl‘hn|||| il '”“‘"“”"”'H"‘H
1=

5 [ |MI||\HU ||||U‘I|||||HH\H\H\\I||I |||||| \M Juffirt s \||WI|\IH il
b e R ) \» 'W" LLabl il b

(el : ‘ ‘

_ A RO O
e 1 Ilh | III'\H‘ (A A
£ opuii T R
5 A e A

RSN dad 1 L ibh k|

2 2.5 3 3.5 4
Time [s]

s5hn Jlosl 55 g0 4y o) LI Ol a5l 5528 oS 8a CADRC (G5 P oS U257 55 (611 Ol 5 Sty gl g lin 2F S5

Sopsh 03 S a) 55 p dnlis
damMe O S8 a8 ghailen 5 ged b1 5 edaline Sl opl 4
Al S s Sl opl b agarlse 55 Pl oS J 28 558 e
S shilen (5 358 il (g5 4 el (Sae u J ST 5 A2
4 ol Cawla= (Glyls &7 ADRC iy, Hs A o,lal %S
plasil )50 e 51 Jats Lol OT

Ol 35 5l Ol pl 4 ol 5ST1y 7 50 g0 abemDe 0555 0

S 1y T sl Ol 52

I s eap 5 bl

A el

10 Trf

S5Tr

Tr [H/ohm]

UI) 1 2 3 4 K] 6 7
Time [s]

b el yuis Sl gy o =Y-F

5l i 55y Cuslie b gse (5le 4 (lus pl (o) 2 g
Ll s i 0 s awlie S (7)) syiss Sles b am L L
s DL 1y (S5l 4t s & S el o Ot S L
Gl bl 5l (S Olge w (7,) s Sl Sub Cad ol o
labiod i Jos 534S iz 0 5 S Al B i 55 Dy 4 eile
G5 byl ol i 1 e 5 1 s GLST s el cpl 5L
I ol Doglans (bt (gla Co 5o 5 Calides 015 L (sl 5 g0

o b=l s
g
= —ADRC
3 —PI
g — Refl
N

3 4 5 6 7
Time [s]

(7,) 550 6 2elsl 4 T Canles awlis s ADRC 5 PI a&fd;f,::ﬂu—:bd&.i

ok plad o g il 53 3y 5B Olea b sl 5B 4w 4s gema 51 sl 6
Soze o kiladl bl 0L o 5 sae B ) O o e 53 5 Sl
Sgdoms o Hlie 53 BT Lslie &Kol (o5 Loy 355 e oy &S
5 s S sl opl don 5o b dial g ol (s
U5 5 owul 4wt a5 35 Al Olu g Glyls 55 e S akall
255l g O gline Dbl g ) Ol e ) 85 90
Cysgdee Jds 4 P aJ&fJJ:fe&AléfJ,S):Af)}kjw

36 b 1 (o ¥F
r,_ﬂg.\.aswﬁsduﬁylo.uél,ﬁfwjal,;
S op bl sl Lalyd s 1y easS J S 5 ol 5 Sas
95 bl ile ad 5y ol eslamal Oylame 656 i W )45 e
oS 8156 b Lyl o s @l 5o 45T AL e e Il 5 s
Lilys 53 A5 Bas 53 ol 3 e s p g ddle 056

;,.:Ls‘u,z;u,.:@&,W9J§.:,M§,,wu;ucuéw

Journal of Control, Vol. 11, No. 1, Spring 2017

AP Sl ) oot ) Al o S dloes



dY ADRCJ})&L.A):)\S&.;SlEJ-@‘ﬁ)}d)@u)bwdm‘wur)wdﬁ

L;}..é.?fAJ‘.\:-JJ:M&QL:JL&.JLJ?J:.\;LQIALJIJ?»&Q)JJ?N chjJ@\:fLé)sé)leo-L;;

o Slleg IS g dlie 55 w1 5 Sas b5l e
ool 4 i G &g 4 (TRF) 55kiS o) asla b kel
S ysbilen 3 4b e Ca s (/FNM) b ki jlude 4 kil
350 PlodsS J 28 & Ao 53 s 5 pskiS spd 0 oS
blae TRE & ol (gl da>De b6 Joy glls 3,8 o 515 eslizal
- ot 03lil guiligyy oS J 8 51 a8 Al (gl 5 el LYY 0T L
a3lizul ARDC I &8 Jl 53 57 55 55ki8 o) asli 55

Ll 552 dal 5 DI 5L (g i sl ol L ahilie )3 (S5 L gy
353 gn o3lizal Jb a8 Il s ADRC oS 287 51 8 (o
@ S a8 Olugh 9 39 s (6 e doles b= (glyls uile
3L bt b 3,8 o 515 eslial 350 Pl oS J 87 S Il
c}lédsidl:-): el Jale isled g uioman LSl 4l 2alS

Aot o5 (I, —1,) Ol 5 le (s 5 55128 (slals ol

Current [A]
- o

|
-

D

Time [s]

1020

= =
S =
———
——
——

Speed [rpm]
4
2
=
E
s —
|

31 3.2

bl

G
L
o
b
-
1]

Time [s]

Tﬂp\ﬂﬂmﬂﬂﬂp

A
=) ]/ | \] U \U,

-0.05, 405 41 415 42 425 43
Time [s]

2.
1

1 s
-1t
2 1 _ﬁ 1 2

Iﬂ:

36 s Ll 2 5 Ploas” J 8 s Shes 1l # JS

N
E‘ 1 1] 'h\ oo
o TN .11 |
F _-I."_\{E;‘{ Vi
s /“'{r\ /\;jﬂ\
© AN A
\ |
\ | S VA VA VA
33 2.9 3 3.1 32
Time [s]
1020-
1010
g
_E‘&lll]ﬂ[} - -
10— W
w 990 e 3 a1 32
39.8 29 3 3.1 3.2
Time [s]

0.05:
Zo
&
D057 105 41 415 42 425 43
Time [s]
2 -
1.
. o
lg
1
- T R R T
I-L',C

jlédai)m_lﬁ;:@@ba.&;fdﬁ:ﬂ..&:g?ﬂ

 Torque Ripple Factor

Journal of Control, Vol. 11, No. 1, Spring 2017

YFAF Sl o) oyl o)) o oJ 25 alos



ADRC‘;”Lgtfujucudths.@tﬁ,;o,ma;uﬁ&wlaﬁur,mdﬁf OA
L;}..é.?fd‘w@gbgju.aujgsc&‘:uldrud\b)ﬁ@ chjJ@\:fLé)sé)leo-L;;
0.05
z _
- E
E Z, B e ]
5 &
&) =
-0.05! . . - : : g
. 4 4.05 4.1 4.15 4.2 4.25 4.3
Time [s] Time [s]
1020
2.
T 10107 1 |
=5
= 100
r -
g 1001 I,{? 0
. 990! 1000——Pervaiiara
Mo 3 a1 32 1
980" s . : !
95 2.9 3 3.1 32 S 0 1 2
Time [s] i
o

)udaékllf:):ADRCaxfd_):f:ﬁ&:C‘?Jgﬁ

)'\édnEdUasJea_lf‘::)aADRC}@JU;j)‘Pl n&fd,&fw:;{kﬁw@:?ﬁ

ok ol & Oles b Iyl e il 58 &5 (Al sl 1o JI 5 5
2 g Olge B 5B 0L (SSsle Sl oles 4 el
350 56 plad LIl J RS g oS U S a5 s
oMo oS glailen ol 0k 305 lad (ol 435 )5 eslinal
ot Sl 55 i)y 9Pl gl oS J 287 5148 Al 55 0555 0
28 plazl Sle g S0 Db Dy sde ealind
JAS o) o (o 53 0L o &S5 pasle (nlpls ) 325 25 &
IS 5168 Cl (Dl 51 28 05,8 o 515 03lizul 350 s oS

L3 dal g o5lizal ADRC suiiS”

o.hTCwJu@L’b:}.&Lseda’-WA{)}JwMC«w‘/“b‘f‘j:}.&&
J):_S Lg‘fADRCj&.uL"JJ oS JJLSJ‘ oslanwl Sl ELESE
S5 eslizal (gl &S Sl ol b ol LS a6 s
S Wl o e Jliie Sl 5\3@5(@ 23 (oilinyy oS
ADRC J})JJ 45‘}5)}'.&)3 [\‘N].\Smﬁbdb df'f
Jﬁ}&:’-}‘-\&:dl’-é\zé}l{)tﬁ-b)}mﬂ'45;@&4{‘5)":5
..}J‘-\J

glsel sl 5o s oS J xS ol 5 Shes Jdou b o
53b 035 28 55 e slel e JKBY K 3 ¢ S sl

= THD= 2.78%
2 g 120
-ﬂ 2 100
=, \f /“( /X )K\ < 80
%o r\r MA A Y WA\ E e
LY
E .' \J(/\Z}\E\\ZJ}\X\JX\JN \Bﬂ s 40
b £ 2
27 E
“a 4.05 4.1 415 4.2 425 43 = 0 1 2 3 4 5
Time [s] Harmonic order
PloasJ =5t B ook m a2 pmtay @ o dad Sl 2 e G e e SRV S0
= THD=2.13%
, ) - . E120————
( \_I. I{___r \"-.\ :__.’\.__ rrr\__\ ;_r\l_ E 100
2 I A NN AN r< AN I
= \ 4 / =
- AN ALY \ !’ /AN / \ {\ f / \ \ £ 60
E NN UNT Y N A ’- \ . b
§ [NANY L \} N \,/ \i/' NN g
Yy v —f et 7\ < 20
/ 7\ j \ / \ S\ \ <
\/ NS VA R WA AWl \J E 0 R
2 4.05 4.1 415 12 425 43 -~ o 1 2 3 4 5
Time [s] Harmonic order

ey e Lm0 B ol e S pete s o plab Sl 2 5 g S e SRS IOV S

Journal of Control, Vol. 11, No. 1, Spring 2017

WA Sl ) oot ) Al o S dloes




04 ADRCJ})&LA})\S&.E@LE:-@‘ﬁ)}d)@u)bu&&w‘whr)wdﬁ
6}..45fAJU:MJ:quliJLMLAJ:l&LQ‘:LJIJ:JJ\Q)JBJ:mc:‘}dgb)gé)wdb
= THD= 3.65%
A 'r\ ~ ] £ 120m 1
_ \’ ~ / \ £100
= /?\)\f:\ \/”& \’t\/.\/\,}.’,\: £ 80
£ 0 : : 2 60
=4 AN \ ) ,l' =
é,\/v\ MY /\J{,/\/\V\y T w
f -
L/ - \_/ S A\ \I < 2
2 : : : ¥ -
4 405 41 415 42 425 43 2 0 1 2 3 4 s
Time [s] = 3 §
Harmonic order
ADRC . J,=3 0 B ool m e ay bl S S e SR S
ADRC 5 by iy PT 38 2w gl B 000 m S0 ke iolei g e 155 3 bajld 2d 55 e ol m o JSay s
S5 om0
lp ol i Sl e RS 50 S s e by i pl o
5Pl J%ﬁf&)}by@\a.@ﬁb\j@dﬁi)r‘bdbj:ﬁ
SAS S ADRC . A : : :
b3 Glas Ll 5o o 5 oIl Lol 3 55 0n )5 e J ST (S ledss
ND:r=os, ho= /oy Sl 55 5 65 s Db 5 Y B by s 0 36 oS
JaS - | ESO:a1=1,01= V0, f1= 0+, fo= 5+ Kp= /oY s _
C¢> ADRC Ugyy ¢ Pl sl . . ol J
s, | NLSEF: 3=+, 6;= 1, 0= + V0 Ki= /0 g 3 36330 PlokiS J 8 w38 (oo pldl I 28
b = rxPxphir/r=s.. JAST a8 8513 ) s S 2550 058 25 G5 550 J S
o ND:r=1.., hog= /¥ Db oskiS Lk sl plizl Ol GUlg s 4 ADRC oS
ESO: ou=1,01=\, f1= 10, fo= Y+ Ko= /0¥ Dol slow T lalnt| Csde o e
q 4y N2l 5 odal 3 O ol roen 5 o BE
NLSEF:ﬁ?,: Y, 02 = Ve, O = 2 NO Ki=» s L
Ok 2~ . Ll X5 a3l pde > < | Lo Joles
U7 | b= xpphir/r=s.. Sl 3 ok a4 Sl e o e 15 53 e Js
ND:r=1er, ho= «/o¥ 4 Cwnd g YL Sl lyls Gl daé Gl Lyl 2 55 ediS J 28
J S il
:iﬂ ESO: 01=1, 1= /¥, f1= 0+, fo= % Kp= /¥ 5 PlodiS J S b awslas jo .ol oiliny 5 Pl sla oS J 87
7| NLSEF: 3= 1, 8,2 1+, ap = -0 Ki=) b B LS e el e Sl e
e _ i @S LS Al sy 6t sl el ST eoilis)s
b = r<Pxphir/r=4..

(1]

(2]

3]

[4]

j\édaj}r‘b&b):hawdﬁfshaﬁﬁ:uﬁ:v J).X,

&l
E. Levi, “Multiphase electric machines for variable-

speed applications,” IEEE Trans. Ind. Electron., vol. 55,
no. 5, pp. 1893-1909, May 2008.

H. Ryu, J. Kim, and S. Sul, “Synchronous-frame current
control of mul-tiphase synchronous motor under
asymmetric fault condition due to openphases,” IEEE
Trans. Ind. Appl., vol. 42, no. 4, pp. 1062-1070,
Jul./Aug.2006.

R. Kianinezhad, B. Nahid-Mobarakeh, L. Baghli, F
Betin, and G.-A. Capolino, “Modeling and control of
six-phase symmetrical induction machine under fault
condition due to open phases,” IEEE Trans.
Ind.Electron., vol. 55, no. 5, pp. 1966-1977, May 2008.

H.S Che, M.J Duran, E.Levi, M.Jones, W.Ping Hew
And N.A.Rahim, “Postfault operation of an
asymmetrical six-phase induction machine with single
and two isolated neutral points, IEEE Trans.
Pow.Electron, vol.29, no.10, pp.5406-5416, Oct. 2014.

e Wips o s 4 ba el ol & en syl L U
Sl sl o ormes 50k 2388 (Lo g a1 T
IS Gl &8 5o dals Jan S alad Ll b aa 5 (Il
45l 5B phd o 5 Lo ey o (Sl iy 5 PLetiS

A gr DSy eble 65 (s s o g Sdms

e

o3l i W5 se Oladeie N J g

(P) 8 55 sl \
Loy W
bWy YV
b s e YA+« Rpm

b ks o N.m
ok~ vs A
(phir) b +/+# Wb

(M) Jolzza il 5ot V16 mH
(Rg) s5tal nlis Y Q
(Rp) 5555 Cnslie M Q
(D) ) 2 17 Kg.m?
gt o

Journal of Control, Vol. 11, No. 1, Spring 2017

YFAF Sl o) oyl o)) o oJ 25 alos




ADRCu‘;},étfu,'\;dagéw.Jql);,go,uha;uu;;&wlasur,uﬁdﬁf L

L;‘,..ajfA'J*»JrucuhjwbﬁbuQ\éLJ'urud\Q)JéJ:w c;';@gu)gé)l;pdb

[10]

[11]

[12]

[13]

[14]

Su, Y.X.; Zheng, C.H.; Duan, B.Y., “Automatic
disturbances rejection controller for precise motion
control of permanent-magnet synchronous motors, ”
IEEE Trans. Ind. Electron, vol.52, no.3, pp.814-823,
June 2005.

H. Sira-Ramirez, J. Linares-Flores, C. Garcia-Rodriguez
and M. A. Contreras-Ordaz, “On the Control of the
Permanent Magnet Synchronous Motor: An Active
Disturbance Rejection Control Approach,” in IEEE
Trans.Control Systems Technology, vol. 22, no. 5, pp.
2056-2063, Sept. 2014.

J. Li, H.P Ren,Y.Ru Zhong “Robust speed control of
induction motor drives using first-order Auto-
Disturbance Rejection Controllers,” IEEE Trans. Ind.
Appl., vol. 51, no. 1, Jan/Feb 2015.

B. Du, S. Wu, S. Han and S. Cui, “Application of Linear
Active Disturbance Rejection Controller for Sensorless
Control of Internal Permanent-Magnet Synchronous
Motor,” in IEEE Trans. Ind. Electron, vol. 63, no. 5,
pp. 3019-3027, May 2016.

Y. Zhao and T.A. Lipo, “Space vector PWM
control of dual three-phase induction machine using
vector space decomposition”, IEEE Trans. Ind. Appl.,
vol. 31, no. 5, pp.1100-1108, Sept./Oct. 1995.

(5]

(6]

[7]

(8]

(9]

H. Guzman, M. J. Duran, F. Barrero, B. Bogado, and S.
Toral, “Speed control of five-phase induction motors
with integrated open-phase fault operation using model-
based predictive current control techniques,”
IEEETrans. Ind. Electron., vol. 61, no. 9, pp. 4474—
4484, Sep. 2014.

C. Lim, E. Levi M. Jones, N. Abd Rahim, and W. Hew,
“FCS-MPC based current control of a five-phase
induction motor and its comparison with PI-PWM
control,” IEEE Trans. Ind. Electron., vol. 61, no. 1, pp.
149-163, Jan. 2014.

H. Guzman, M. J. Duran, F. Barrero, L. Zarri, B.
Bogado, I. G. Prietoand and M.R. Arahal, “Comparative
study of predictive and resonant controllers in fault-
tolerant five-phase induction motor drives,” IEEE
Trans. Ind. Electron., vol. 63, no. 1, Jan 2016.

J. Han, “Auto-disturbances-rejection controller and its
applications,” (in Chinese), Control Decision, vol. 13,
no. 1, pp. 19-23, 1998.

J. Han, “From PID to active disturbance rejection
control,” IEEE Trans. Ind. Electron., vol. 56, no. 3, pp.
900-906, Mar. 2009.

Journal of Control, Vol. 11, No. 1, Spring 2017

WA Sl ) oot ) Al o S dloes



Journal of Control

ISSN (print) 2008-8345
ISSN (online) 2538-3752

ma — @ ==

Industrial Control Center of Excellence
K.N. Toosi University of Technology

A Joint Publication of the Iranian Society of Instrument and Control Engineers and the Industrial
Control Center of Excellence of K.N. Toosi University of Technology, Vol. 11, No. 1, Spring 2017.

Publisher: Iranian Society of Instrumentation and Control Engineers

Managing Director: Prof. Iraj Goodarznia

Editor-in-Chief: Prof. Ali Khaki-Sedigh

Tel: 84062317

Email: sedigh@kntu.ac.ir

Assistant Editor: Prof. Hamid Khaloozadeh, Dr. Alireza Fatehi, Dr. Mahdi Aliyari Shoorehdeli
Executive Director: Dr. Mahdi Aliyari Shoorehdeli, Tel: 84062403, Email: aliyari@kntu.ac.ir

Editorial Board:

Prof. A. Khaki-Sedigh, Prof. I. Goodarznia, Prof. H. Khaloozadeh, Prof. P. Jabedar-Maralani, Prof. A.
Ghafari, Dr. H.R. Momeni (Associate Prof), Prof. S.K. Nikravesh, Prof. M. Shafiee, Prof. B. Moshiri.

Advisory Board:

Dr. H.R. Momeni, Prof. B. Moshiri, Prof. M. Shafiee, Prof. A. Khaki-Sedigh, Prof. P. Jabedar-
Maralani, Prof. A. Ghaffari, Prof. H. Khaloozadeh, Prof. H.R. Taghirad, Dr. K. Masroori, Dr. M.T.
Bathaei, Dr. M.T. Hamidi-Beheshti, Dr. F. Jafarkazemi, Dr. R. Amjadifard, Prof. S.A. Moosavian,
Prof. M. Teshnelab, Prof. M. Haeri, Prof. S.A. Safavi, Prof. H. Seyfi, Dr. A. Fatehi, Prof. M.R.
Akbarzadeh- Toutounchi, Prof. M. Golkar, Prof. N. Pariz, Dr. M. Javadi, Dr. J. Heirani-Nobari, Prof.
F. Hossein- Babaei, Dr. B. Moaveni, Dr. M. Aliyari Sh., Dr. M. Arvan , Prof. M. Tavakoli-Bina, Dr. F.
Farivar, Dr. M. Ayati, Dr. M. Mansouri, Dr. R. Havangi, Dr. A. Ramezani, Dr. A. Ghasemi, Prof. M.
Farrokhi, Dr. Y. Batmani.

Site Manager: Nasibeh Farahani
Page Editor: Kiyan Khaloozadeh

WWW.joc-isice.ir



Journal of Control

ISSN (print) 2008-8345
ISSN (online) 2538-3752

A Joint Publication of the Iranian Society of Instrument and Control Engineers and

the Industrial Control Center of Excellence of K.N. Toosi University of Technology

Vol. 11, No. 1, Spring 2017

Contents

Multi-Objective Optimization of a QoS-Aware Channel Allocation in
Cognitive Radio Networks using NSGA-I1 Algorithm

Hooman Razavi, Abdorasoul Ghasemi

A Nonlinear Optimal Multivariable Controller Design for Trajectory
Tracking of Non-Holonomic Mobile Robots

Hossein Mirzaeinejad, Ali Mohammad Shafei

Bounded Adaptive Control of Uncertain Nonlinear Teleoperation with
Actuators Saturation and Asymmetric Varying Time Delays
Soheil Ganjefar, Sara Rezaei, Farzad Hashemzadeh

Control of a Heterogeneous Platoon of Vehicles with Actuator Lag,
Communication Delay and Switched Interaction Topology: Constant Spacing
and Constant Time Headway Policies

Hossein Chehardoli, Mohammadreza Homaeinezhad

A New Optimization Based Method for Estimation and Spatial Localization of
Lung’s Air Volume from 3D CT Images

Hadi Moghadas-Dastjerdi, Mohammadreza Ahmadzadeh, Mahdi Karami, Farzin Ghiasi,
Abbas Samani

Robust Control of Symmetrical Six-Phase Induction Machine under
Open-phase Fault Condition based on ADRC

Ali Hajary, Reza Kianinezhad, Ghodratollah Seyfossadat, Alireza Saffarian,
Saeidollah Mortazavi

WWW.joc-isice.ir

11

19

27

39

o1



	Persian_Front_Vol. 11, No. 1
	Persian_Back_Vol. 11, No. 1
	Content_Vol. 11, No. 1
	article A-10-86-1
	blank
	article A-10-484-1
	article A-10-491-1
	blank - Copy
	article A-10-512-2
	blank - Copy - Copy
	article A-10-522-1
	article A-10-534-1
	English_Back_Vol. 11, No. 1
	English_Front_Vol. 11, No. 1



