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Abstract.  In our research, we have proposed a solid solution for aviation analysis which can ensure the asymptotic 
stability of coupled nonlinear plants, according to the theoretical solutions and demonstrated method. Because this 
solution employed the scheme of specific novel theorem of control, the controllers are artificially combined by the 
parallel distribution computation to have a feasible solution given the random coupled systems with aviation stability 
analysis. Therefore, we empathize and manually derive the results which shows the utilized lemma and criterion are 
believed effective and efficient for aircraft structural analysis of composite and nonlinear scenarios. To be fair, the 
experiment by numerical computation and calculations were explained the perfectness of the methodology we 
provided in the research. 
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1. Introduction 
 

Mathematics seems to be a guide, appearing by the physicist at the right time, bringing light to 
the gloomy world of physics. However, the mutual influence of mathematics and physics is far 

more complicated than the story told. In most recorded history, physics and mathematics are not 
even separate subjects. The mathematics of ancient Greece, Egypt, and Babylon believed that we 
live in a world where distance, time, and gravity all operate in a certain way. The mathematical 
and statistical models for many physical, nature and technical systems are generally large or 
contain dynamic interaction phenomena and the cost for testing these models of control purposes 
are often too high. Therefore, it is natural to find a technique that can reduce the calculation costs. 
The large systems methodology provides this technique by manipulating the structure of the 

system in some way. Therefore, research on modeling, math, analysis, collection, optimization and 
control of large-scale systems has generated great interest. Recently, many of these methods have 
been proposed to verify the stability of the literature and the stability of large systems (Yang and 
Chang 1996, Bedirhanoglu 2014, 2004, 2005, Chiang et al. 2007, Liu et al. 2009, Liu et al. 2010, 
Hung et al. 2019, Eswaran and Reddy, 2016 and references included). 
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In a computer network, because different communication subnets and network architectures 

adopt different transfer control methods, the transfer delay in the communication subnet is 

determined by the network status. The delay time caused by the electrical signal response is fixed. 

The smaller the response time, the smaller the delay, the larger the bandwidth, and the higher the 

transmission rate. Therefore, the larger the channel bandwidth, the smaller the delay. Delay time is 

the time it takes to get a packet from a specific point. Delay time is generally the sum of response 

delay and transmission delay. Delays usually occur in other technological systems. Computer 

control systems, for example, experience delays because computers take a long time to perform 

digital tasks. Also, there are remote operations, radar, power grid, transportation, metal delay and 

so on. The outputs of these systems do not respond to the input data until a certain amount of time 

has passed. The introduction of a delay factor usually causes instability and often complicates the 

analysis. Therefore, the analysis of the delay stability of the system on research (Mori 1985, Trine 

Aldeen 1995, Tsai et al. 2012, 2015, Tim et al. 2019, Chen 2011, 2014, Tim et al. 2020, Chen et 

al. 2020) have published and executed by demonstrations. 

In recent years, there has much been on the topic of a growing interest in system controls. 

There are already many successful applications. Despite that of its success, it is clear that a great of 

basic problems remain to be solved and the main problem with control systems is system design to 

ensure stability. Recently, there have been many studies on the stability (see Tanaka Sugeno 1992, 

Tim et al. 2021, Zhen et al. 2021, Chen et al. 2022, Hsiao et al., Wang et al. 1996, Tanaka et al. 

1996, Feng et al. 1997 and references). The history of applying the artificial intelligence tools into 

the the engineering problems has been presented in some papers. For example, Chiang et al. 

(2001, 2002, 2004) have provided the novel criterion for system, Chengwu et al. (2002) provided 

the LMI form for system, Hsiao et al. (2003, 2005) utilized the AI theory in nonlinear systems, 

Hsieh et al. (2006) proposed the stability analysis for AI, Lin et al. (2010) et al. provided the 

control application in TLP system, Chen et al. (2006, 2007, 2009) also demonstrated the 

performance by neural network based LDI theory. Recently Chen et al. (2019, 2020) had some 

research results of evolutionary models for engineering applications. However, studies in the 

literature have yet to solve the stability and non-stable problem of large systems with multiple 

delays.  

Therefore, this study has a stability formula based directly on the Lyapunov method, which 

provides asymptotic stability for large systems with multiple delays. According to this statement 

and the limited control system, fuzzy control groups are involved to stabilize large systems in 

multi-delay systems that involve many interconnected systems. In addition, these subsystems are 

represented by a simple Takagi-Sugen model in multiple delays. In these models, each rule is 

represented by a linear model of the system, so the linear response of the control can be used as a 

stable response. Therefore, a type of compensation design based on a fuzzy model uses a parallel 

distributed compensation (PDC) scheme. The idea is that all linear local linear response models 

share the same assumptions. And we focus on the results that show the best efficiency of the 

proposed damage propagation theory for aerospace structural analysis of composite materials. 

In summary, we will briefly introduce the Takagi Sugeno fuzzy model with some delays and 

describe the system. The stability measure is then derived and checked based on the Lyapunov 

method, to ensure the asymptotic stability of coupled systems with multiple delays. And we focus 

on the results that show the best efficiency of the proposed damage propagation theory for 

aerospace structural analysis of composite materials. Finally, descriptive results and conclusions 

are presented for numerical simulation models. 
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2. Coupled system description  
 

The following we review a nonlinear aviation stability, that is to simplify the construction of 

the equation Eq. (2.1), we consider a nonlinear J as coupled subsystems 𝐹𝑗,  The jth as isolated 

subsystems (without any interconnection) of F are represented by the technique of IF-THEN delay 

control model of Takagi-Sugeno. The main feature of the Takagi-Sugeno fuzzy model with 

multiple delays is the expression of each of rule by means of a linear equation of state, and the 

model is as follows (Chen 2014, Chen et al. 2019, Chen et al. 2020) 

Rule i :  IF any 𝑥1𝑗(𝑡) is  𝑀𝑖1𝑗  and ⋯  and  𝑥𝑔 𝑗(𝑡)  is  𝑀𝑖𝑔 𝑗                          (2.1) 

THEN �̇�𝑗(𝑡) = 𝐴𝑖𝑗𝑥𝑗(𝑡)  + ∑ 𝐴𝑖⥂⥂𝑘⥂𝑗𝑥(𝑡 − 𝜏𝑘⥂𝑗) +
𝑁𝑗

𝑘=1
𝐵𝑖𝑗𝑢𝑗(𝑡)                           

where 𝑥𝑗
𝑇(𝑡) = [𝑥1𝑗(𝑡), 𝑥2𝑗(𝑡), ⋯ , 𝑥𝑔 𝑗(𝑡)], 𝑢𝑗

𝑇(𝑡) = [𝑢1𝑗(𝑡), 𝑢2𝑗(𝑡), ⋯ , 𝑢𝑚𝑗(𝑡)] 

𝑟𝑗  is the jth subsystem’s IF-THEN rule umber. 𝐴𝑖𝑗  , 𝐴𝑖⥂𝑘⥂𝑗   and 𝐵𝑖𝑗  are coupled system 

matrices, state 𝑥𝑗(𝑡) , input 𝑢𝑗(𝑡) , delay 𝜏𝑘⥂𝑗  fuzzy set 𝑀𝑖𝑝𝑗 ( 𝑝 = 1, 2, ⋯ , 𝑔 ), and premise 

𝑥1𝑗(𝑡)~𝑥𝑔𝑗(𝑡) are used to infer the fuzzy dynamic model 

�̇�𝑗(𝑡) =
∑ 𝑤𝑖𝑗(𝑡) {𝐴𝑖𝑗𝑥𝑗(𝑡) + ∑ 𝐴𝑖⥂⥂𝑘⥂𝑗𝑥(𝑡 − 𝜏𝑘⥂𝑗) +

𝑁𝑗

𝑘=1
𝐵𝑖𝑗𝑢𝑗(𝑡)}

𝑟𝑗

𝑖=1

∑ 𝑤𝑖𝑗(𝑡)
𝑟𝑗

𝑖=1

 

= ∑ ℎ𝑖𝑗(𝑡)
𝑟𝑗

𝑖=1
{𝐴𝑖𝑗𝑥𝑗(𝑡) + ∑ 𝐴𝑖⥂⥂𝑘⥂𝑗𝑥(𝑡 − 𝜏𝑘⥂𝑗) +

𝑁𝑗

𝑘=1
𝐵𝑖𝑗𝑢𝑗(𝑡)}                   (2.2) 

with 

𝑤𝑖𝑗(𝑡) = ∏ 𝑀𝑖𝑝𝑗(𝑥𝑝𝑗(𝑡))
𝑔
𝑝=1 ,  ℎ𝑖𝑗(𝑡) =

𝑤𝑖𝑗(𝑡)

∑ 𝑤𝑖𝑗(𝑡)
𝑟𝑗
𝑖=1

                                 (2.3) 

in which 𝑀𝑖𝑝𝑗(𝑥𝑝𝑗(𝑡))  is in the grade of any membership of 𝑥𝑝𝑗(𝑡)  in 𝑀𝑖𝑝𝑗 if  𝑤𝑖𝑗(𝑡) ≥

0,   𝑖 =   1, 2, ⋯ , 𝑟𝑗 and  ∑ 𝑤𝑖𝑗(𝑡)
𝑟𝑗

𝑖=1
> 0 , ℎ𝑖𝑗(𝑡) ≥ 0,  𝑖 =   1, 2, ⋯ , 𝑟𝑗,  ∑ ℎ𝑖𝑗(𝑡)

𝑟𝑗

𝑖=1
= 1. 

According to the above mentioned analysis, these jth 𝐹𝑗 could be  

�̇�𝑗(𝑡) = ∑ ℎ𝑖𝑗(𝑡) {𝐴𝑖𝑗𝑥𝑗(𝑡) + ∑ 𝐴𝑖⥂⥂𝑘⥂𝑗𝑥(𝑡 − 𝜏𝑘⥂𝑗) +
𝑁𝑗

𝑘=1
𝐵𝑖𝑗𝑢𝑗(𝑡)} + ∑ 𝐶𝑛𝑗𝑥𝑛

𝐽
𝑛=1
𝑛≠𝑗

(𝑡)
𝑟𝑗

𝑖=1
    (2.4) 

where 𝐶𝑛𝑗 is the interconnection. 

 

 

3. Coupled system criterion of smart control 
 

According to the decentralized fuzzy controllers using the parallel distributed compensation 

(PDC) method to stabilize the coupled system F, the option of the distributed compensation is each 

distributed control rule is designed in parallel. The fuzzy based controller shares the same fuzzy 

set with the fuzzy model in the spatial parameters with coupled aviation stability. Since each rule 

of the fuzzy model is described by a linear state equation, linear coupled control theory can be 

used to design the following aviation components of the fuzzy controller. The resulting overall 

fuzzy controller, usually non-linear, is obtained by combining each linear controller.  

The fuzzy controller of the jth subsystem is in the following form 
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                            Rule i:  IF ig jg jjij MtxMtx   is  )( and  and    is  )( 11   

THEN )()( txKtu jjij −= ,                                                 (3.1) 

where i =1, 2,…, jr . Hence, the final output of the fuzzy controller is  

.)()(

)(

)()(

)(
1

1

1 




=

=

= −=−=
j

j

j

r

i
jjijir

i
ji

r

i
jijji

j txKth

tw

txKtw

tu                                  (3.2) 

Substituting Eq. (3.2) into Eq. (2.4), we have the jth closed-loop subsystem 

)(])[()()(
1 1

txKBAththtx j

r

i
f ji ji jf j

r

f
i jj

j j


= =

−= + )(tj .                           (3.3) 

A stability criterion is given below to guarantee the asymptotic stability of the fuzzy large-scale 

system F. 

Theorem 1: The fuzzy large-scale system F is asymptotically stable, if the feedback gains (Kij) 

are chosen to satisfy  

(I)     
ji jmi j Q  −= )(ˆ > 0   and   

ji f jmi f j Q  −= )(
~

> 0                          (3.4) 

for jri  ,2, ,1 = , jrfi  , Jj  ,  2, ,1 =      

or 

(II)    0

ˆ~~

~ˆ~

~~ˆ

21

2212

1121























=

jrjrjr

jrjj

jrjj

j

jjj

j

j















,    for  Jj  ,  2, ,1 =                     (3.5) 

where  

)(
1

n

T

jn

J

jn
n

j

T

njj PCPC +=

=

 , 

          )]()[( i ji ji jjj

T

i ji ji jij KBAPPKBAQ −+−−= ,                               (3.6) 

             i f jQ )( i f jjj

T

i f j GPPG +−= ,                                                   (3.7) 

with  
2

)()( i jf jf jf jiji j

i f j

KBAKBA
G

−+−
= , 0= T

jj PP ,  

and 𝜆𝑚(𝑄𝑖𝑗) as well as 𝜆𝑚(𝑄𝑖𝑓𝑗) denote the minimum eigenvalues of 𝑄𝑖𝑗 and 𝑄𝑖𝑓𝑗, respectively. 

Let the Lyapunov function for the fuzzy large-scale system F be defined as  
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)()()(
11

txPtxtvV
J

j
jj

T

j

J

j
j 

==

==                                            (A1) 

where 0= T

jj PP . We then evaluate the time derivative of V on the trajectories of Eq. (3.3) to get  

V = )]()()()([)(
11

txPtxtxPtxtv jj

T

jj

J

j
j

T

j

J

j
j

 +=
==

 

= [ {
1


=

J

j

)()]()())(( )(
1 1

txPttxKBAthth jj

T

j

r

i
jf ji ji jf j

r

f
i j

j j


= =

+−  

+ [)( j

T

j Ptx )]}())(( )(
1 1

tKBAthth j

r

i
f ji ji jf j

r

f
i j

j j


= =

+−  

= 
= ==

−+−
J

j

r

fi
ji ji ji jjj

T

i ji ji j

T

ji j txKBAPPKBAtxth
j

1 1

2  )( )]())[(()(  

 
= 

−+−+
J

j

r

fi
jf ji ji jjj

T

f ji ji j

T

jf ji j

j

txKBAPPKBAtxthth
1

)( )]())[(()()(  

+
=

+
J

j
jj

T

jjj

T

j tPtxtxPt
1

)]()()()([   

 = 321 DDD ++ ,                                                             (A2) 

where 

1D  
= ==

−+−
J

j

r

fi
ji ji ji jjj

T

i ji ji j

T

ji j txKBAPPKBAtxth
j

1 1

2  )( )]())[(()(  

= 
= =

−
J

j

r

i
ji j

T

ji j

j

txQtxth
1 1

2 )()()(
2

1 1

2 )()()( txQth j

J

j

r

i
i jmi j

j


= =

−  ,       (A3) 

2D 
= 

−+−
J

j

r

fi
jf ji ji jjj

T

f ji ji j

T

jf ji j

j

txKBAPPKBAtxthth
1

)( )]())[(()()(  

= 
= 

+
J

j

r

fi
ji f jjj

T

i f j

T

jf ji j

j

txGPPGtxthth
1

)())(()()(2  


= 

−
J

j

r

fi
ji f jmf ji j

j

txQthth
1

2

)()()()(2  ,(A4) 

3D 
=

+
J

j
jj

T

jjj

T

j tPtxtxPt
1

)]()()()([   

)]()()()([
1

txCPtxtxPCtx nnjj

T

jjj

J

j

J

jn

T

nj

T

n +=
= 


= 


J

j

J

jn
jj

T

nj

T

n txPCtx
1

)()(2  

j

T

nj

J

j

J

jn
n PCtx  )( 2

1

 
= 

 )(tx j ))()((  
2

1

2
txtxPC j

J

j

J

jn
nj

T

nj + 
= 
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2

1

)() (  txPCPC jn

T

jn

J

j

J

jn
j

T

nj += 
= 

2

1

)(tx j

J

j
j

=

=  .                             (A5) 

Substituting Eqs. (A3)-(A5) into Eq. (A2) yields 

V 
2

1 11 1

2 )(})()()()()( 2)()({ txththQththQth jj

r

i

r

f
f ji ji f jmf j

r

fi
i j

J

j

r

i
i jmi j

j jjj

  
= == =

−+−  

2

1

2

1 1

2 )(})()( 2)()()()( 2)()({ txthththQththQth j

r

i
jf j

r

fi
i jjiji f jmf j

r

fi
i j

J

j

r

i
i jmi j

j jjj

  
= = =

−−+−=   

 
2

1 1

2 )(}
~

)()( 2ˆ)({ txththth ji f jf j

r

fi
i j

J

j

r

i
i ji j

jj

  
= =

+−= .                               (A6) 

Based on Eq. (3.4), we have 0V  and the proof of condition (I) is thereby completed. 

(II): According to Eq. (A6), we get 

V 
2

1 1

2 )(}
~

)()( 2ˆ)({ txththth ji f jf j

r

fi
i j

J

j

r

i
i ji j

jj

  
= =

+−  

=  
=

−
J

j
jrjj ththth

j
1

21 )()()( { 





















jrjrjr

jrjj

jrjj

jjj

j

j







ˆ~~

~ˆ~

~~ˆ

21

2212

1121









 





















)(

)(

)(

2

1

th

th

th

jr

j

j

j


}

2

)(tx j  

  j

J

j
j

T

j HH
=

−=
1

2

)(tx j ,                                                  (A7) 

in which T

jH ])()()([ 21 ththth jrjj j
 .  

 

 

4. Example  
 

In this section, we will examine Fisher's equations and temperature control of high-speed 

aircraft cooling coils to demonstrate about this effectiveness of these proposed method in design. 

Fisher's equations have been used as the basis for various models of spatial gene spread of 

populations, chemical wave propagation, flame propagation, branched brown motion processes, 

and reactor theory. Consider a aviation stability from the coupled system composed of three 

linking in and out states which are described as follows. 

Subsystem 1: 

Rule 1: If )(11 tx  is 111M  

     Then )()( 1111 txAtx = + )(111 tuB                                         

Rule 2: If )(11 tx  is 211M  

Then )()( 1211 txAtx = + )(121 tuB                                       
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with  
123

129
11 









−

−
=A ,  

145

425
21 









−

−−
=A , 









−
=

2

5.0
11B , 








=

1

3.0
21B                     (4.1) 

and membership functions for Rule 1 and Rule 2 are  

=))(( 11111 txM
)](2 exp[1

1

11 tx−+
, =))(( 11211 txM ))((1 11111 txM− . 

Subsystem 2: 

Rule 1: If )(12 tx  is 112M  

     Then )()( 2122 txAtx = + )(212 tuB                                     

Rule 2: If )(12 tx  is 212M  

Then )()( 2222 txAtx = + )(222 tuB                                    

with  
165

130
12 









−−

−
=A ,  

136

125
22 









−−

−
=A , 








=

2

2.0
12B , 









−
=

3

6.0
22B                    (4.2) 

and membership functions for Rule 1 and Rule 2 are  

=))(( 12112 txM )](exp[ 2

12 tx− , ))((1))(( 1211212212 txMtxM −= . 

Subsystem 3: 

Rule 1: If )(13 tx  is 113M  

     Then )()( 3133 txAtx = + )(313 tuB                                     

Rule 2: If )(13 tx  is 213M  

Then )()( 3233 txAtx = + )(323 tuB .                                       

with  
132

237
13 









−

−
=A ,  

143

334
23 









−

−−
=A , 









−
=

2

8.0
13B ,  

1

9.0
23 








=B               (4.3) 

and membership functions for Rule 1 and Rule 2 are 

=))(( 13113 txM
)](4 exp[1

1

13 tx−+
, =))(( 13213 txM ))((1 13113 txM− . 

Moreover, the coupled in and out states matrices among three aviation stability are  










−

−
=

31

1.25.1
21C ,   








=

5.23

5.45
31C ,      









−

−
=

5.14.1

32
12C , 

        








−

−
=

2.14.1

4.21
32C ,    









−

−
=

5.06.0

5.02
 13C ,   









−

−
=

3.02.1

4.11
23C .                    (4.4) 

Therefore, aviation stability from coupled systems have the states matrices Aij and Bij shown in 

Eqs. (4.1)-(4.3). 

Since the pairs (Aij, Bij), i=1,2, j=1,2,3 are all given, we analyze controlled coupled structures as 

Rule 1: If )(11 tx  is 111M      Then )()( 1111 txKtu −= ,  
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Rule 2: If )(11 tx  is 211M       Then )()( 1211 txKtu −= .   

=11K  3704.04815.11 −−  and =21K  1548.05161.0− . 

Rule 1: If )(12 tx  is 112M         Then ),()( 2122 txKtu −=       

Rule 2: If )(12 tx  is 212M      Then )()( 2222 txKtu −= ,       

=12K  5714.02857.14 −−  and =22K  5568.15495.0 − . 

Rule 1: If )(13 tx  is 113M      Then )()( 3133 txKtu −= ,    

Rule 2: If )(13 tx  is 213M  Then )()( 3233 txKtu −= .  

=13K  6170.30426.4 −−  and =23K  4213.17542.11 −− . 

In order to satisfy the aviation stability conditions from coupled system of Theorem 1, Eq. (3.6) 

must be positive we can obtain i jQ , 2 , 1   =i , 3 2, ,1=j  positive definite: 










−

−
=

7619.12794.0

2794.05062.1
1P , ,

4738.13153.0

3153.03865.1
2 








=P  








=

9350.10876.0

0876.03662.1
3P . 









=

5584.453305.23

3305.239131.58
11Q , 









−

−
=

6183.475195.14

5195.149267.77
21Q , 









−

−
=

7829.435816.24

5816.249133.80
  121Q ,

12Q = 








−

−

0915.430437.23

0437.234030.60
, 








=

8670.502892.17

2892.179823.72
22Q ,    








=

8423.393456.50

3456.508514.81
  122Q ,









=

4496.778202.9

8202.93250.93
13Q ,      









−

−
=

9820.480449.23

0449.234088.61
 23Q ,   








=

4499.503662.15

3662.154472.80
  123Q . 

From Eq. (3.5), we have†  









=

8965.156548.5

6548.50797.2
1 , 









−

−
=

0329.220736.13

0736.137627.7
2 , 








=

1730.118213.23

8213.236056.52
3    (4.11) 

and the eigenvalues of them are given below: 

, 017.9157  ,0605.0)( 1 =   , 029.7917  ,0039.0)( 2 = 063.4586  ,3201.0)( 3 = . 

From Table 1 and Figs. 1-4, we see the feasibility of proposed control results.  

 

 

5. Conclusions 
 

In this paper, the modulated complex mechanical control of dynamically coupled systems with 

aviation stability is considered. To do this, a two-step strategy is proposed to first divide a large 

integrated system into several interrelated subsystems. We focus on damage propagation for in-

plane structural analysis of composite materials. As a modified fuzzy control order, the following 

has been adopted as a feedback theory based on the energy function and LMI optimal stability  

 

†In this example, the Euclidean norm is considered. 
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Table 1 Basic data for test sets 

State No. number/meshes State No. number/meshes State No. number/meshes State No. number/meshes 

1 784.59 26 275.92 51 289.27 76 222.87 

2 748.7 27 253.44 52 293.53 77 255.93 

3 72.09 28 247.99 53 288.4 78 272.07 

4 778.94 29 247.78 54 409.4 79 285.74 

5 89.48 40 792.07 55 405.54 80 247.47 

6 98.84 41 798.8 56 287.4 81 244.74 

7 727.74 42 258.54 57 404.27 82 229.74 

8 785.59 44 287 58 279.07 84 245.87 

9 749.44 44 427.2 59 797.74 84 224.74 

10 728.45 45 274.47 80 258.8 85 225.47 

17 747.9 46 282.94 61 228.74 88 798.47 

12 729.07 47 482.8 62 248.4 87 729.74 

14 727.92 48 478.2 64 278.94 88 797.48 

14 754.89 49 449.47 64 285.4 89 777.82 

15 745.8 40 445.27 65 297.27 90 784.49 

16 728.77 41 489.8 66 278.2 91 781.94 

17 92.78 42 452.94 67 275.8 92 770.77 

18 744.42 44 284 68 278.4 94 788.27 

19 749.07 44 248.2 69 288.2 94 784.28 

20 747.79 45 248.44 70 295.8 95 788.47 

21 149.58 46 272.94 71 289.74 96 208.49 

22 145.79 47 274.54 72 255.27 97 424.8 

24 140.57 48 259.27 74 185.07 98 411.14 

24 155.88 49 258.47 74 204.27 99 274.47 

25 194.09 50 280 75 214.74 100 207.73 

 

 

Fig. 1 The coupled system model 1 prediction results and prediction error 

 

 

criteria, which allows researchers to solve this problem and ensure the entire integrated system is 

in asymptotic stability. We focus on results that demonstrate the high efficiency of the proposed 

theory applied to damage propagation for in-plane structural analysis of composite materials.  
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Fig. 2 The nonlinear coupled system 2 prediction results and prediction error 

 

 

Fig. 3 The nonlinear coupled system 3 prediction results and prediction error 

 

 

Fig. 4 The nonlinear coupled system summation results 

 

 

References 
 
Argyris, J. (1982), “An excursion into large rotations”, Comput. Meth. Appl. Mech. Eng., 32(1-3), 85-155. 

https://doi.org/10.1016/0045-7825(82)90069-x.  

Attia, S. (2022), “Shell finite element formulation for geometrically nonlinear analysis of curved thin-walled 

pipes”, Thin Wall. Struct., 173, 108971. https://doi.org/10.1016/j.tws.2022.108971. 

Bathe, K.J. and Dvorkin, E.N. (1985), “Mindlin reissner plate-theory and a mixed interpolation”, Int. J. 

Numer. Meth. Eng., 21(2), https://doi.org/10.1002/nme.1620210213.  

0

50

100

150

200

250

300

350

400

1 7

1
3

1
9

2
5

3
1

3
7

4
3

4
9

5
5

6
1

6
7

7
3

7
9

8
5

9
1

9
7

8
0
-8

32

-24

50

20

-8

19
10

-7
2

29

-21

21

-5

17

-3

18

0
9
0
11

-28
-19
-10
-21
-30

0

-20
-28
-20-24
-10

10
0
-12-7-10-8
-5-2

50

0-2

30

-22-3
10
2
1015
3
11
20

0

-20

19

-12

25

5
-10-8-5-6

0-4-8
-16
-40-2

23

-1
83
-10-13-8-10
-20
1211
20

-10

-45

-19

0
-13
-6-12
-2

-30-25

-5-10
2
-12

-60

-40

-20

0

20

40

60

1 8

1
5

2
2

2
9

3
6

4
3

5
0

5
7

6
4

7
1

7
8

8
5

9
2

9
9

0

100

200

300

400

500

600

1 9

1
7

2
5

3
3

4
1

4
9

5
7

6
5

7
3

8
1

8
9

9
7

230

https://doi.org/10.1016/j.tws.2022.108971


 

 

 

 

 

 

Aviation stability analysis with coupled system criterion of theoretical solutions 

Batoz, J.L. (1980), “A study of threenode triangular plate bending elements”, Int. J. Numer. Meth. Eng., 

15(12), 1771-1812. https://doi.org/10.1002/nme.1620151205.  

Battini, J.M. (2006), “On the choice of the linear element for corotational triangular shells”, Comput. Met. 

Appl. Mech. Eng., 195(44), 6362-6377. https://doi.org/10.1016/j.cma.2006.01.007.  

Belytschko, T. and Leviathan, I. (1994), “Physical stabilization of the 4-node shell element with one-point 

quadrature”, Comput. Meth. Appl. Mech. Eng., 113(3-4), 321-350. https://doi.org/10.1016/0045-

7825(94)90052-3.  

Bisegna, P. (2017), “Element for geometrically nonlinear analysis of thin piezoactuated structures”, Compos. 

Struct., 172, 267-281. https://doi.org/10.1016/j.compstruct.2017.03.074.  

Bucalem, M.L. and Bathe, K.J. (1993), “Higher-order MITC general shell elements”, Int. J. Numer. Meth. 

Eng., 36(21), 3729-3754. https://doi.org/10.1002/nme.1620362109.  

Cen, S. (1999), “A Mindlin quadrilateral plate element with improved interpolation for the rotation and 

shear fields”, Eng. Mech., 16(4), 1-15.  

Cen, S. and Wu, C.J. (2019), “High-performance finite element methods”, Eng. Comput., 36(8), 2811-2834. 

https://doi.org/10.1108/EC-10- 2018-0479.  

Chen, C. (2007), “Analysis of experimental data on internal waves with statistical method”, Eng Comput., 

24(2), 116-150. https://doi.org/10.1108/02644400710729536. 

Chen, C. (2007), “Wave propagation at the interface of a two-layer system in laboratory”, J. Mar. Sci. 

Technol. Taiwan, 15(1), 9-18. https://doi.org/10.51400/2709-6998.2027. 

Chen, C. (2010), “Modeling and fuzzy PDC control and its application to an oscillatory TLP structure”, 

Math. Prob. Eng., 2010, Article ID 120403. https://doi.org/10.1155/2010/120403. 

Chen, C., Chen, P. and Chiang, W. (2011), “Stabilization of adaptive neural network controllers for 

nonlinear structural systems using a singular perturbation approach”, J. Vib. Control, 17, 1241-1252. 

https://doi.org/10.1177/1077546309352827. 

Chen, C., Chu, T., Lin, M. and Chang, C. (2011), “Using mobile geographic information system (GIS) 

techniques to develop a location-based tour guiding system based on user evaluations”, Int. J. Phys. Sci., 

7(1), 121-131. https://doi.org/10.5897/IJPS11.1420. 

Chen, C., Wang, M.H. and Lin, J. (2009), “Managing target the cash balance in construction firms using a 

fuzzy regression approach”, Int. J. Uncertain. Fuzzin. Knowl. Bas. Syst., 17, 667-684. 

https://doi.org/10.1142/S0218488509006200.  

Chen, C.W. (2009), “Modeling and control for nonlinear structural systems via a NN based approach”, Exp. 

Syst. Appl., 36, 4765-4772. https://doi.org/10.1016/j.eswa.2008.06.062. 

Chen, C.W. (2009), “The stability of an oceanic structure with T-S fuzzy models”, Math. Comput. Simul., 

80, 402-426. https://doi.org/10.1016/j.matcom.2009.08.001. 

Chen, C.W. (2010), “Application of project cash management and control for infrastructure”, J. Marine Sci. 

Technol., 18(5), 644-651. https://doi.org/10.51400/2709-6998.1902. 

Chen, C.W. (2011), “A critical review of parallel distributed computing and the Lyapunov criterion for 

multiple time-delay fuzzy systems”, Int. J. Phys. Sci., 6(19), 4492-4501. 

https://doi.org/10.5897/IJPS11.908. 

Chen, C.W. (2011), “Modeling, control, and stability analysis for time-delay TLP systems using the fuzzy 

Lyapunov method”, Neur. Comput. Appl., 20, 527-534. https://doi.org/10.1007/s00521-011-0576-8. 

Chen, C.W. (2011), “Stability analysis and robustness design of nonlinear systems: An NN-based 

approach”, Appl. Soft Comput., 11(2), 2735-2742. https://doi.org/10.1016/j.asoc.2010.11.004. 

Chen, C.W. (2012), “A novel strategy to determine the insurance and risk control plan for natural disaster 

risk management”, Nat. Hazard., 64, 1391-1403. https://doi.org/10.1007/s11069-012-0305-3. 

Chen, C.W. (2012), “Hazard management and risk design by optimal statistical analysis”, Nat. Hazard., 64, 

1707-1716. https://doi.org/10.1007/s11069-012-0329-8. 

Chen, C.W. (2013), “A new viewpoint of hazard assessment and management for Taiwan’s insurance 

issues”, Nat. Hazard., 65, 303-314. https://doi.org/10.1007/s11069-012-0363-6. 

Chen, C.W. (2013), “Application of GIS for the determination of hazard hotspots after direct transportation 

linkages between Taiwan and China”, Nat. Hazard., 66, 191-228. https://doi.org/10.1007/s11069-012-

231

https://doi.org/10.1002/nme.1620151205
https://doi.org/10.1016/0045-7825(94)90052-3
https://doi.org/10.1016/0045-7825(94)90052-3
https://doi.org/10.1016/j.compstruct.2017.03.074
https://doi.org/10.1002/nme.1620362109


 

 

 

 

 

 

C.C. Hung and T. Nguyễn 

0402-3. 

Chen, C.W. (2013), “The integration of nautical hazard assessment and harbor GIS models to the Taichung 

Port area in Taiwan”, Nat. Hazard., 67, 275-294. https://doi.org/10.1007/s11069-013-0559-4. 

Chen, C.W. (2014), “A criterion of robustness intelligent nonlinear control for multiple time-delay systems 

based on fuzzy Lyapunov methods”, Nonlin. Dyn., 76, 23-31. https://doi.org/10.1007/s11071-013-0869-9. 

Chen, C.W. (2014), “Interconnected TS fuzzy technique for nonlinear time-delay structural systems”, 

Nonlin. Dyn., 76, 13-22. https://doi.org/10.1007/s11071-013-0841-8. 

Chen, C.W. (2015), “Smart monitoring system with multi-criteria decision using a feature based computer 

vision technique”, Smart Struct. Syst., 15(6), 1583-1600. https://doi.org/10.12989/sss.2015.15.6.1583. 

Chen, C.W. and Chen, P.C. (2010), “GA-based adaptive neural network controllers for nonlinear systems”, 

Int. J. Innov. Comput., Inform. Control, 6(4), 1793-1803. 

Chen, C.W. and Tseng, C.P. (2012), “Default risk-based probabilistic decision model for risk management 

and control”, Nat. Hazard., 63, 659-671. https://doi.org/10.1007/s11069-012-0183-8. 

Chen, C.W., Chiang, W.L., Tsai, C.H., Chen, C.Y. and Wang, M.H. (2006), “Fuzzy lyapunov method for 

stability conditions of nonlinear systems”, Int. J. Artif. Intell. Tool., 15, 163-171. 

https://doi.org/10.1142/S0218213006002618. 

Chen, C.W., Chiang, W.L., Yeh, K., Chen, Z.Y. and Lu, L.T. (2002), “A stability criterion of time-delay 

fuzzy systems”, J. Marine Sci. Technol., 10, 33-35. https://doi.org/10.51400/2709-6998.2298. 

Chen, C.W., Lin, C.L., Tsai, C.H., Chen, C.Y. and Yeh, K. (2007), “A novel delay-dependent criterion for 

time-delay TS fuzzy systems using fuzzy Lyapunov method”, Int. J. Artif. Intell. Tool., 16, 545-552. 

https://doi.org/10.1142/S0218213007003400. 

Chen, C.W., Yeh, K. and Liu, K.F.R. (2009), “Adaptive fuzzy sliding mode control for seismically excited 

bridges with lead rubber bearing isolation”, Int. J. Uncertain., Fuzz. Knowledge-Bas. Syst., 17(05), 705-

727. https://doi.org/10.1142/S0218488509006224. 

Chen, C.Y. (2008), “Experiments on mixing and dissipation in internal solitary waves over two triangular 

obstacles”, Environ. Fluid Mech., 8(3), 199-214. https://doi.org/10.1007/s10652-008-9055-x. 

Chen, C.Y. (2010), “The study of a forecasting sales model for fresh food”, Exp. Syst. Appl., 12(37), 7696-

7702. https://doi.org/10.1016/j.eswa.2010.04.072. 

Chen, C.Y., Hsu, J.R.C. and Chen, C.W. (2005), “Fuzzy logic derivation of neural network models with 

time delays in subsystems”, Int. J. Artif. Intel. Tool., 14(06), 967-974. 

https://doi.org/10.1142/S021821300500248X. 

Chen, C.Y., Hsu, J.R.C., Chen, C.W., Chen, H.H., Kuo, C.F. and Cheng, M.H. (2007), “Generation of 

internal solitary wave by gravity collapse”, J. Marine Sci. Technol., 15(1), 1. 

https://doi.org/10.51400/2709-6998.2026. 

Chen, C.Y., Hsu, J.R.C., Chen, H.H., Kuo, C.F. and Cheng, M.H. (2007), “Laboratory observations on 

internal solitary wave evolution on steep and inverse uniform slopes”, Ocean Eng., 34(1), 157-170. 

http://doi.org/10.1016/j.oceaneng.2005.11.019. 

Chen, C.Y., Hsu, J.R.C., Cheng, M.H., Chen, H.H. and Kuo, C.F. (2007), “An investigation on internal 

solitary waves in a two-layer fluid: propagation and reflection from steep slopes”, Ocean Eng., 34(1), 

171-184. http://doi.org/10.1016/j.oceaneng.2005.11.020. 

Chen, C.Y., Shen, C.W., Chen, C.W., Liu, K.F.R. and Jeng, M.J. (2009), “A stability criterion for time-delay 

tension leg platform systems subjected to external force”, Chin. Ocean Eng., 23, 49-57.  

Chen, C.Y., Tseng, I.F., Yang, H.C.P., Chen, C.W. and Chen, T.H. (2006), “Profile evolution and energy 

dissipation for internal soliton transmitting over different submarine ridges”, China Ocean Eng., 20(4), 

585-594. 

Chen, C.Y., Yang, H.C.P., Chen, C.W. and Chen, T.H. (2008), “Diagnosing and revising logistic regression 

models: effect on internal solitary wave propagation”, Eng. Comput., 25(2), 121-139. 

https://doi.org/10.1108/02644400810855940. 

Chen, C.Y.J., Chen, T., Huang, Y.C., Hung, C.C., Frias, S. and Muḥammad, J.A. (2021), “Smart structural 

stability and NN based intelligent control for nonlinear systems”, Smart Struct. Syst., 27(6), 917-926. 

https://doi.org/10.12989/sss.2021.27.6.917. 

232



 

 

 

 

 

 

Aviation stability analysis with coupled system criterion of theoretical solutions 

Chen, C.Y.J., Kuo, D., Hsieh, C. and Chen, T. (2020), “System simulation and synchronization for optimal 

evolutionary design of nonlinear controlled systems”, Smart Struct. Syst., 26(6), 797-807. 

https://doi.org/10.12989/sss.2020.26.6.797. 

Chen, P.C., Chen, C. and Chiang, W. (2008), “GA-based fuzzy sliding mode controller for nonlinear 

systems”, Math. Prob. Eng., 2008, Article ID 325859. https://doi.org/10.1155/2008/325859. 

Chen, P.C., Chen, C. and Chiang, W. (2009), “A novel stability condition and its application to GA-based 

fuzzy control for nonlinear systems with uncertainty”, J. Marine Sci. Technol., 17, 293-299. 

https://doi.org/10.51400/2709-6998.1985. 

Chen, P.C., Chen, C. and Chiang, W. (2009), “GA-based modified adaptive fuzzy sliding mode controller for 

nonlinear systems”, Exp. Syst. Appl., 36, 5872-5879. https://doi.org/10.1016/j.eswa.2008.07.003. 

Chen, P.C., Chen, C., Chiang, W. and Lo, D.C. (2011), “GA-based decoupled adaptive FSMC for nonlinear 

systems by a singular perturbation scheme”, Exp. Syst. Appl., 3620(4), 517-526. 

https://doi.org/10.1007/s00521-011-0540-7. 

Chen, T., Dkuo, N.J. and Chen, C.Y.J. (2020), “A composite control for UAV systems with time delays”, 

Aircraft Eng. Aerosp. Technol., 92(7), 949-954. https://doi.org/10.1108/AEAT-11-2019-0219. 

Chen, T., Hung, C.C., Huang, Y.C., Chen, J.C., Rahman, S. and Mozumder, T.I. (2021), “Grey signal 

predictor and fuzzy controls for active vehicle suspension systems via Lyapunov theory”, Int. J. Comput. 

Commun. Control, 16(3), 3991. https://doi.org/10.15837/ijccc.2021.3.3991. 

Chen, T., Kapron, N. and Chen, J.Y. (2020), “Using evolving ANN-Based algorithm models for accurate 

meteorological forecasting applications in Vietnam”, Math. Prob. Eng., 2020, Article ID 8179652. 

https://doi.org/10.1155/2020/8179652. 

Chen, T., Kuo, D., Huiwi, M., Gong-Yo, T. and Chen, J.Y. (2021), “Evolved predictive vibration control for 

offshore platforms based on the Lyapunov stability criterion”, Ship. Offshore Struct., 16(7), 700-713. 

https://doi.org/10.1080/17445302.2020.1776548. 

Chen, T., Lohnash, M., Owens, E. and Chen, C.Y.J. (2020), “PDC Intelligent control-based theory for 

structure system dynamics”, Smart Struct. Syst., 25(4), 401-408. 

https://doi.org/10.12989/sss.2020.25.4.401. 

Chen, T., Morozov, S.N. and Chen, C.Y.J. (2019), “Hazard data analysis for underwater vehicles by 

submarine casualties”, Marine Technol. Soc. J., 53(6), 21-26. https://doi.org/10.4031/MTSJ.53.6.2. 

Chen, T., Yang, H.P. and Chen, C. (2008), “A mathematical tool for inference in logistic regression with 

small-sized data sets: A practical application on ISW-ridge relationships”, Math. Prob. Eng., 2008, Article 

ID 186372. https://doi.org/10.1155/2008/186372. 

Chen, T.M. (2010), “Application of data mining to the spatial heterogeneity of foreclosed mortgages”, Exp. 

Syst. Appl., 37, 993-997. https://doi.org/10.1016/j.eswa.2009.05.076. 

Chen, Z.Y. (2022), “NN model-based evolved control by DGM model for practical nonlinear systems”, Exp. 

Syst. Appl., 193, 115873. https://doi.org/10.1016/j.eswa.2021.115873. 

Chen, Z.Y., Huang, L., Wu, H., Meng, Y., Xiang, S. and Chen, T. (2021), “grey signal predictor and evolved 

control for practical nonlinear mechanical systems”, J. Grey Syst., 33(1), 

https://doi.org/10.36909/jer.11273. 

Chen, Z.Y., Huang, L., Wu, H., Meng, Y., Xiang, S. and Chen, T. (2021), “Grey signal predictor and 

evolved control for practical nonlinear mechanical systems”, J. Grey Syst., 33(1), 156-170.  

Chen, Z.Y., Jiang, R., Wang, R.Y. and Chen, T. (2021), “LMI control scheme with AI algorithm to civil 

frame building dynamic analysis”, Comput. Concrete, 28(4), 433-440. 

https://doi.org/10.12989/cac.2021.28.4.433. 

Chen, Z.Y., Jiang, R., Wang, R.Y. and Chen, T. (2021), “Active TMD systematic design of fuzzy control 

and the application in high-rise buildings”, Earthq. Struct., 21(6), 577-585. 

https://doi.org/10.12989/eas.2021.21.6.577. 

Chen, Z.Y., Meng, Y., Wang, R.Y. and Chen, T. (2022), “Systematic fuzzy Navier-Stokes equations for 

aerospace vehicles”, Aircraft Eng. Aerosp. Technol., 94(3), 351-359. https://doi.org/10.1108/AEAT-06-

2020-0109. 

Chen, Z.Y., Meng, Y., Wang, R.Y. and Chen, T. (2022), “Bridges dynamic analysis under earthquakes using 

233



 

 

 

 

 

 

C.C. Hung and T. Nguyễn 

a smart algorithm”, Earthq. Struct., 23(4), 329-338. https://doi.org/10.12989/eas.2022.23.4.329. 

Chen, Z.Y., Meng, Y., Wang, R.Y., Peng, S.H., Yang, Y. and Chen, T. (2022), “Dynamic intelligent control 

of composite buildings by using M-TMD and evolutionary algorithm”, Steel Compos. Struct., 42(5), 591-

598. https://doi.org/10.12989/scs.2022.42.5.591. 

Chen, Z.Y., Peng, S.H., Meng, Y., Wang, R.Y., Fu, Q. and Chen, T. (2022), “damage tracking and dynamic 

structural behaviour with AI algorithm”, Steel Compos. Struct., 42(2), 151-159. 

https://doi.org/10.12989/scs.2022.42.2.151. 

Chen, Z.Y., Peng, S.H., Meng, Y., Wang, R.Y., Fu, Q. and Chen, T. (2022), “Composite components 

damage tracking and dynamic structural behaviour with AI algorithm”, Steel Compos. Struct., 42(2), 151-

159. https://doi.org/10.12989/scs.2022.42.2.151. 

Chen, Z.Y., Peng, S.H., Wang, R.Y., Meng, Y., Fu, Q. and Chen, T. (2022), “Stochastic intelligent GA-NN 

controller design for active TMD shear building”, Struct. Eng. Mech., 81(1), 51-57. 

https://doi.org/10.12989/sem.2022.81.1.051. 

Chen, Z.Y., Wang, R.Y., Jiang, R. and Chen, T. (2022), “Neural ordinary differential gray algorithm to 

forecasting nonlinear systems”, Adv. Eng. Softw., 173, 103199. 

https://doi.org/10.1016/j.advengsoft.2022.103199. 

Cheng, C. (2019), “Modelling and verification of an automatic controller for a water treatment mixing tank”, 

Desalin. Water Treat., 159, 318-326. https://doi.org/10.5004/dwt.2019.24143. 

Cheng, M.H., Hsu, J.R.C., Chen, C.Y. and Chen, C.W. (2009), “Modelling the propagation of an internal 

solitary wave across double ridges and a shelf-slope”, Environ. Fluid Mech., 9, 321-340.  

https://doi.org/10.1007/s10652-008-9104-5. 

Chiang, W. (2004), “Stability analysis of nonlinear interconnected systems via T-S fuzzy models”, Int. J. 

Comput. Intel. Appl., 4, 41-55. https://doi.org/10.1142/S1469026804001033. 

Chiang, W. (2007), “A novel delay-dependent criterion for time-delay T-S fuzzy systems using fuzzy 

Lyapunov method”, Int. J. Artif. Intell. Tool., 16, 545-552. https://doi.org/10.1142/S0218213007003400. 

Chiang, W. (2007), “Fuzzy lyapunov method for stability conditions of nonlinear systems”, Int. J. Artif. 

Intell. Tool., 15, 163-172. https://doi.org/10.1142/S0218213006002618. 

Chiang, W. (2007), “Robustness design of time-delay fuzzy systems using fuzzy Lyapunov method”, Appl. 

Math. Comput., 205, 568-577. https://doi.org/10.1016/j.amc.2008.05.104. 

Chiang, W., Chen, C. and Wu, D. (2007), “Modeling, H∞ control and stability analysis for structural systems 

using Takagi-Sugeno fuzzy model”, J. Vib. Control, 13, 1519-1534. 

https://doi.org/10.1177/1077546307073690. 

Chiang, W.L. (2001), “Application and robust H control of PDC fuzzy controller for nonlinear systems with 

external disturbance”, J. Marine Sci. Technol., 9(2), 84-90. https://doi.org/10.51400/2709-6998.2438. 

Chiang, W.L. (2010), “Detecting the sensitivity of structural damage based on the Hilbert-Huang transform 

approach”, Eng. Comput., 27(7), 799-818. https://doi.org/10.1108/02644401011073665. 

Chiang, W.L., Yeh, K., Chen, C. and Chen, C. (2002), “A new approach to stability analysis for nonlinear 

time-delay systems”, Int. J. Fuzzy Syst., 4(2), 735-738. 

Chiou, D.J. (2011), “Applications of Hilbert-Huang transform to structural damage detection”, Struct. Eng. 

Mech., 39(1), 1-20. https://doi.org/10.12989/sem.2011.39.1.001. 

Cho, H. (2018), “three-dimensional co-rotational solid elements”, Comput. Meth. Appl. Mech. Eng., 328, 

301-320. https://doi.org/10.1016/j.cma.2017.08.037.  

Choi, C.K. and Lee, T.Y. (2003), “4-node flat shell elements by non-conforming modes”, Comput. Meth. 

Appl. Mech. Eng., 192(16), doi.org/10.1016/S0045-7825(03)00203-2.  

Crisfield, M.A. (1984), “A quadratic Mindlin element using shear constraints”, Comput. Struct., 18(5), 833-

852. https://doi.org/10.1016/0045-7949(84)90030-0.  

Deng, L. (2022), “two-dimensional viscoelastic beams based on the consistent corotational method”, J. 

Comput. Nonlin. Dyn., 17(7), 071001. https://doi.org/10.1115/1.4053992.  

Deng, L., Niu, M.Q., Xue, J. and Chen, L.Q. (2023), “nonlinear dynamic analysis of planar curved beams 

subjected to moving loads”, Mech. Syst. Signal Pr., 184, 109670. 

https://doi.org/10.1016/j.ymssp.2022.109670.  

234

https://doi.org/10.12989/scs.2022.42.2.151
https://doi.org/10.1016/j.cma.2017.08.037
https://doi.org/10.1016/S0045-7825(03)00203-2
https://doi.org/10.1016/0045-7949(84)90030-0
https://doi.org/10.1115/1.4053992


 

 

 

 

 

 

Aviation stability analysis with coupled system criterion of theoretical solutions 

Dvorkin, E.N. and Bathe, K.J. (1984), “A continuum mechanics based four‐node shell element for general 

non‐linear analysis”, Eng. Comput., 1(1), 77-88. https://doi.org/10.1108/eb023562.  

Felippa, C.A. and Haugen, B. (2005), “A unified formulation of small-strain corotational finite elements: I. 

Theory”, Comput. Meth. Appl. Mech. Eng., 194(21-24), 2285-2335. 

https://doi.org/10.1016/j.cma.2004.07.035. 

Guang, Y., Zhao Zuozhou, Q.J. and Xu, L. (2014), “Experimental study on seismic behavior of a new type 

of concrete filled steel tube composite shear walls”, Build. Struct., 44(7), 93-98. 

Hsiao, F. (2003), “H∞ control via T-S fuzzy models for nonlinear time-delay systems”, Int. J. Artif. Intell. 

Tool., 12(2), 117-137. https://doi.org/10.1142/S0218213003001174. 

Hsiao, F. (2005), “Application and robustness design of fuzzy controller for resonant and chaotic systems 

with external disturbance”, Int. J. Uncertain. Fuzz. Knowl. Bas. Syst., 13(3), 281-295. 

https://doi.org/10.1142/S0218488505003461. 

Hsiao, F. (2005), “Fuzzy control for nonlinear systems via neural-network based approach”, Int. J. Comput. 

Meth. Eng. Sci. Mech., 6, 145-152. org/10.1080/15502280590923612. 

Hsiao, F. (2005), “Fuzzy controllers for nonlinear interconnected tmd systems with external force”, J. Chin. 

Inst. Eng., 28(1), 175-181. https://doi.org/10.1080/02533839.2005.9670984. 

Hsiao, F., Chen, C. and Tsai, K. (2005), “Stability conditions of fuzzy systems and its application to 

structural and mechanical systems”, Adv. Eng. Softw., 37, 624-629. 

https://doi.org/10.1016/j.advengsoft.2005.12.002. 

Hsiao, F., Chiang, W. and Chen, C. (2004), “Stability analysis of T-S fuzzy models for nonlinear multiple 

time-delay interconnected systems”, Math. Comput. Simul., 66, 523-537. 

https://doi.org/10.1016/j.matcom.2004.04.001. 

Hsiao, F.H., Chen, C.W., Liang, Y.W., Xu, S.D. and Chiang, W.L. (2005), “TS fuzzy controllers for nonlinear 

interconnected systems with multiple time delays”, IEEE Trans. Circuit. Syst. I: Regul. Paper., 52(9), 

1883-1893. https://doi.org/10.1109/TCSI.2005.852492. 

Hsiao, F.H., Hwang, J.D., Chen, C.W. and Tsai, Z.R. (2005), “Robust stabilization of nonlinear multiple 

time-delay large-scale systems via decentralized fuzzy control”, IEEE Trans. Fuzzy Syst., 13, 152-163. 

https://doi.org/10.1109/TFUZZ.2004.836067. 

Hsieh, T. (2006), “regression model and its application to construction management”, Int. J. Artif. Intel. 

Tool., 15, 131-142. https://doi.org/10.1142/S021821300600259X. 

Hsieh, T.Y., Wang, M.H.L. and Chen, C.W. (2004), “Regression method to project control of construction 

management via TS fuzzy model”, J. Marine Sci. Technol., 12(3), 209-216. https://doi.org/10.51400/2709-

6998.2241. 

Hsu, W.K. (2011), “An integrated flood risk assessment model for property insurance industry in Taiwan”, 

Nat. Hazard., 58, 1295-1309. https://doi.org/10.1007/s11069-011-9732-9. 

Hsu, W.K. (2012), “Risk and uncertainty analysis in the planning stages of a risk decision-making process”, 

Nat. Hazard., 61, 1355-1365. https://doi.org/10.1007/s11069-011-0032-1. 

Hsu, W.K. (2013), “A probabilistic approach for earthquake risk assessment based on an engineering 

insurance portfolio”, Nat. Hazard., 65, 1559-1571. https://doi.org/10.1007/s11069-012-0425-9. 

Hsu, W.K. (2013), “Earthquake risk assessment and optimal risk management strategies for hi-tech fabs in 

Taiwan”, Nat. Hazard., 65, 2063-2076. https://doi.org/10.1007/s11069-012-0462-4. 

Hsu, W.K. (2014), “A case study of damage detection in four-bays steel structures using the HHT approach”, 

Smart Struct. Syst., 14(4), 595-615. https://doi.org/10.12989/sss.2014.14.4.595. 

Hung, C.C. (2019), “Optimal fuzzy design of Chua’s circuit system”, Int. J. Innov. Comput., Inform. Control, 

15(6), 2355-2366. https://doi.org/10.24507/ijicic.15.06.2355. 

Kuan, F.Y., Ho, Y.P., Wang, R.Y. and Chen, C.W. (2013), “Using RPC Block Adjustment models for the 

accuracy of environmental research, cartography and geomarketing: A new concept of cartography”, 

Stochast. Environ. Res. Risk Assess., 27, 1315-1331. https://doi.org/10.1007/s00477-012-0668-8. 

Kuo, H.M. and Chen, C.W. (2011), “Application of quality function deployment to improve the quality of 

Internet shopping website interface design”, Int. J. Innov. Comput., Inform. Control, 7(1), 253-268.  

Kuo, H.M., Chen, C.W. and Chen, C.W. (2011), “A study of merchandise information and interface design 

235

https://doi.org/10.1108/eb023562
https://doi.org/10.1109/TCSI.2005.852492


 

 

 

 

 

 

C.C. Hung and T. Nguyễn 

on B2C websites”, J. Marine Sci. Technol., 19(1), 3. https://doi.org/10.51400/2709-6998.2133. 

Lee, W.I., Chen, C.W., Chen, K.H., Chen, T.H. and Liu, C.C. (2012), “A comparative study on the forecast 

of fresh food sales using logistic regression, moving average and BPNN methods”, J. Marine Sci. 

Technol., 20(2), 4. https://doi.org/10.51400/2709-6998.1832. 

Li, W., Yu-qiu, L.O.N.G. and Zhi-fei, L.O.N.G. (2010), “Quadrilateral thin plate elements formulated by the 

area coordinate method and the shape function spectrum method”, Eng. Mech., 27(8), 1-6.  

Lin, C. (2009), “RBF neural networks using a linear regression technique”, Exp. Syst. Appl., 36, 12049-

12053. https://doi.org/10.1016/j.eswa.2009.03.012. 

Lin, C.W., Chen, C.W., Hsu, W.K., Chen, C.Y., Tsai, C.H., Hung, Y.P. and Chiang, W.L. (2013), 

“Application of a feature-based approach to debris flow detection by numerical simulation”, Nat. Hazard., 

67, 783-796. https://doi.org/10.1007/s11069-013-0605-2. 

Lin, C.W., Chen, K.W., Chen, S.C., Chen, C.W. and Hung, Y.P. (2015), “Large-area, multilayered, and 

high-resolution visual monitoring using a dual-camera system”, ACM Trans. Multim. Comput., Commun. 

Appl., 11(2), 1-23. https://doi.org/10.1145/2645862. 

Lin, C.W., Hung, Y.P., Hsu, W.K., Chiang, W.L. and Chen, C.W. (2013), “The construction of a high-

resolution visual monitoring for hazard analysis”, Nat. Hazard., 65, 1285-1292. 

https://doi.org/10.1007/s11069-012-0409-9. 

Lin, J. (2010), “control to nonlinear structural systems with time delay: An LMI method”, J. Vib. Control, 

16, 1651-1672. https://doi.org/10.1177/1077546309104185. 

Lin, J. (2010), “Fuzzy control for an oceanic structure: A case study in time-delay TLP system”, J. Vib. 

Control, 16, 147-160. https://doi.org/10.1177/1077546309339424. 

Lin, J. (2010), “Stability analysis of an oceanic structure using the Lyapunov method”, Eng. Comput., 27, 

186-204. https://doi.org/10.1108/02644401011022364. 

Lin, J.W. (2012), “Fuzzy statistical refinement for the forecasting of tenders for roadway construction”, J. 

Marine Sci. Technol., 20(4), 9. https://doi.org/10.6119/JMST-011-0318-1. 

Lin, J.W. (2012), “Potential hazard analysis and risk assessment of debris flow by fuzzy modeling”, Nat. 

Hazard., 64, 273-282. https://doi.org/10.1007/s11069-012-0236-z 

Lin, J.W. (2013), “A novel regression prediction model for structural engineering applications”, Struct. Eng. 

Mech., 45(5), 693-702. https://doi.org/10.12989/sem.2013.45.5.693. 

Lin, J.W., Chen, C.W. and Chung, S.H. (2012), “Modeling and assessment of bridge structure for seismic 

hazard prevention”, Nat. Hazard., 61(3), 1115. https://doi.org/10.1007/s11069-011-9969-3. 

Lin, J.W., Chen, C.W. and Peng, C.Y. (2012), “Kalman filter decision systems for debris flow hazard 

assessment”, Nat. Hazard., 60(3), 1255-1266. https://doi.org/10.1007/s11069-011-9907-4. 

Lin, M.L. and Chen, C.W. (2010), “Application of fuzzy models for the monitoring of ecologically sensitive 

ecosystems in a dynamic semi‐arid landscape from satellite imagery”, Eng. Comput., 27, 5-19. 

https://doi.org/10.1108/02644401011008504. 

Lin, M.L. and Chen, C.W. (2011), “Using GIS-based spatial geocomputation from remotely sensed data for 

drought risk-sensitive assessment”, Int. J. Innov. Comput., Inform. Control, 7(2), 657-668.  

Lin, M.L., Chen, C.W., Wang, Q.B., Cao, Y., Shih, J.Y., Lee, Y.T., ... & Wang, S. (2009), “monitoring of 

desertification using MODIS satellite imagery”, Eng. Comput., 26, 745-760. 

https://doi.org/10.1108/02644400910985152. 

Liu, C.C. (2013), “Application of multi-scale remote sensing imagery to detection and hazard analysis”, Nat. 

Hazard., 65, 2241-2252. https://doi.org/10.1007/s11069-012-0472-2. 

Liu, C.C. (2013), “Emergency responses to natural disasters using Formosat-2 high-spatiotemporal-

resolution imagery: Forest fires”, Nat. Hazard., 66, 1037-1057. https://doi.org/10.1007/s11069-012-0535-4. 

Liu, K.F., Hsu, C.Y., Yeh, K. and Chen, C.W. (2011), “Hierarchical analytic network process and its 

application in environmental impact evaluation”, Civil Eng. Environ. Syst., 28(1), 1-18. 

https://doi.org/10.1080/10286600903215078. 

Liu, K.F.R., Chen, C.W. and Shen, Y.S. (2013), “Bayesian belief networks to support health risk assessment 

for sewer workers”, Int. J. Environ. Sci. Technol., 10, 385-394. https://doi.org/10.1007/s13762-012-0136-5. 

Liu, K.F.R., Ko, C.Y., Fan, C. and Chen, C.W. (2012), “Combining risk assessment, life cycle assessment, 

236



 

 

 

 

 

 

Aviation stability analysis with coupled system criterion of theoretical solutions 

and multi-criteria decision analysis to estimate environmental aspects in environmental management 

system”, Int. J. Life Cycle Assess., 17, 845-862. https://doi.org/10.1007/s11367-012-0407-x. 

Liu, K.F.R., Ko, C.Y., Fan, C. and Chen, C.W. (2013), “Incorporating the LCIA concept into fuzzy risk 

assessment as a tool for environmental impact assessment”, Stochast. Environ. Res. Risk Assess., 27, 849-

866. https://doi.org/10.1007/s00477-012-0621-x. 

Liu, K.F.R., Kuo, J.Y., Yeh, K., Chen, C.W., Liang, H.H. and Sun, Y.H. (2015), “Using fuzzy logic to 

generate conditional probabilities in Bayesian belief networks: A case study of ecological assessment”, 

Int. J. Environ. Sci. Technol., 12, 871-884. https://doi.org/10.1007/s13762-013-0459-x. 

Liu, K.F.R., Liang, H.H., Chen, C.W., Chen, J.S. and Shen, Y.S. (2012), “Significance criteria to predict the 

result of an environmental impact assessment review”, J. Environ. Inform., 19(2), 93-107.  

Liu, K.F.R., Liang, H.H., Yeh, K. and Chen, C.W. (2009), “A qualitative decision support for environmental 

impact assessment using fuzzy logic”, J. Environ. Inform., 13(2), 93-103.  

Liu, K.F.R., Lu, C.F., Chen, C.W. and Shen, Y.S. (2012), “Applying Bayesian belief networks to health risk 

assessment”, Stochast. Environ. Res. Risk Assess., 3(26), 451-465. https://doi.org/10.1007/s00477-011-

0470-z. 

Liu, K.F.R., Yeh, K., Hung, M.J., Chen, C.W. and Shen, Y.S. (2015), “Health risk analysis of indoor air 

pollution”, Int. J. Environ. Sci. Develop., 6(6), 464.  

Lu, L.T., Chiang, W.L., Tang, J.P., Liu, M.Y. and Chen, C.W. (2003), “Active control for a benchmark 

building under wind excitations”, J. Wind Eng. Indus. Aerodyn., 91(4), 469-493. 

https://doi.org/10.1016/S0167-6105(02)00431-2. 

Qian, J., Jiang, Z. and Ji, X. (2012), “Behavior of steel tube-reinforced concrete composite walls subjected 

to high axial force and cyclic loading”, Eng. Struct., 36, 173-84. 

Qian, J.R., Wei, Y., Zhao, Z.Z., Cai, Y., Yu, Y. and Shen, L. (2008), “Experimental study on seismic 

behavior of SRC shear walls with high axial force ratio”, J. Build. Struct., 29(2), 43-50. 

Qin, Y., Chen, X., Xi, W., Zhu, X. and Chen, Y. (2020), “Behaviorof L-shaped double-skin composite walls 

under compressionand biaxial bending”, Steel Compos. Struct., 37(4), 405-418. 

https://doi.org/10.12989/scs.2020.37.4.405. 

Rankin, C.C. and Brogan, F.A. (1986), “An element independent corotational procedure for the treatment of 

large rotations”, J. Press. Vess. Technol. Trans. ASME, 108(2), 165-174. 

https://doi.org/10.1115/1.3264765.  

Rankin, C.C. and Nour-Omid, B. (1988), “The use of projectors to improve finite-element performance”, 

Comput. Struct., 30(1-2), 257-267. https://doi.org/10.1016/0045-7949(88)90231-3.  

Razzaque, A. (1973), “bending elements with derivative smoothing”, Int. J. Numer. Meth. Eng., 6(3), 333-

343. https://doi.org/10.1002/nme.1620060305.  

Reissner, E. (1945), “The effect of transverse shear deformation on the bending of elastic plates”, J. Appl. 

Mech., 12(2), 69-77. https://doi.org/10.1115/1.4009435.  

Sadeghi, K. (2019), “RC columns using fixed rectangular finite elements discretization”, Comput. Concrete, 

23(1), 25-36. https://doi.org/10.12989/cac.2019.23.1.025. 

Shen, C.W. (2011), “A fuzzy AHP-based fault diagnosis for semiconductor lithography process”, Int. J. 

Innov. Comput., Inform. Control, 7(2), 805-816. 

Shih, B.Y., Chen, C.W., Chen, C.Y. and Lo, T.W.  (2012), “Merged search algorithms for radio frequency 

identification anticollision”, Math. Prob. Eng., 2012, Article ID 609035. 

https://doi.org/10.1155/2012/609035. 

Su, D.T., Lo, D.C., Chen, C.W. and Huang, Y.C. (2013), “The integration of nautical charts to reconstruct 3D 

harbor area models and apply assisted navigation”, Nat. Hazard., 66, 1135-1151. 

https://doi.org/10.1007/s11069-012-0516-7. 

Sze, K.Y., Liu, X.H. and Lo, S.H. (2004), “Popular benchmark problems for geometric nonlinear analysis of 

shells”, Finite Elem. Anal. Des., 40(11), 1551-1569. https://doi.org/10.1016/j.finel.2003.11.001.  

Taucer, F. (1991), “Response analysis of reinforced concrete structures”, Report UCB/EERC-91/17, 

Earthquake Engineering Research Center, University at Berkeley. 

Teng, S. and Chandra, J. (2016), “Cyclic shear behavior of highstrength concrete structural walls”, ACI 

237

https://doi.org/10.1115/1.3264765
https://doi.org/10.1016/0045-7949(88)90231-3
https://doi.org/10.1002/nme.1620060305
https://doi.org/10.1115/1.4009435
https://doi.org/10.12989/cac.2019.23.1.025


 

 

 

 

 

 

C.C. Hung and T. Nguyễn 

Struct. J., 113(6), 1335-1345. https://doi.org/10.14359 /51689158. 

Tim, C. and Chen, C. (2020), “fuzzy algorithm for nonlinear discrete-time systems”, Trans. Inst. Measure. 

Control, 42(7), 1358-1374. https://doi.org/10.1177/0142331219891383. 

Tim, C. and Chen, C. (2021), “Evolved auxiliary controller with applications to aerospace”, Aircraft Eng. 

Aerosp. Technol., 93(4), 529-543. https://doi.org/10.1108/AEAT-12-2019-0233 

Tim, C. and Chen, C.Y.J. (2019), “Meteorological tidal predictions in the mekong estuary using an evolved 

ANN time series”, Marine Technol. Soc. J., 53(6), 27-34. https://doi.org/10.4031/MTSJ.53.6.3. 

Tim, C. and Chen, J.C. (2019), “C-Means robust algorithm for continuous systems”, Aircraft Eng. Aerosp. 

Technol., 92(2), 222-228. https://doi.org/10.1108/AEAT-04-2019-0082. 

Tong, X., Hajjar, J.F., Schultz, A.E. and Shield, C.K. (2005), “Cyclic behavior of steel frame structures with 

composite reinforced concrete infill walls and partially-restrained connections”, J. Constr. Steel Res., 61, 

531-52. https://doi.org/10.1016/j.jcsr.2004.10.002. 

Träff, E.A., Sigmund, O. and Aage, N. (2021), “Topology optimization of ultra high resolution shell 

structures”, Thin Wall. Struct., 160, 107349. https://doi.org/10.1016/j.tws.2020.107349.  

Tsai, C.H. and Chen, C.W. (2011), “Disaster management in the hotel industry–A case study of the Hualien 

Area”, Scandinavian J. Hospital. Tourism, 11(3), 324-341. https://doi.org/10.1016/j.tws.2020.107349. 

Tsai, C.H., Chen, C.W., Chiang, W.L. and Lin, M.L. (2008), “Application of geographic information system 

to the allocation of disaster shelters via fuzzy models”, Eng. Comput., 25(1), 86-100. 

https://doi.org/10.1108/02644400810841431. 

Tsai, P.W. (2012), “A novel strategy to determine the insurance and risk control plan for natural disaster risk 

management.”, Nat. Hazard., 64, 1391-1403. https://doi.org/10.1007/s11069-012-0305-3. 

Tsai, P.W. (2015), “Structural system simulation and control via NN based fuzzy model”, Struct. Eng. 

Mech., 56(3), 385-407. https://doi.org/10.12989/sem.2015.56.3.385. 

Tsai, P.W. and Chen, C.W. (2014), “A novel criterion for nonlinear time-delay systems using LMI fuzzy 

Lyapunov method”, Appl. Soft Comput., 25, 461-472. https://doi.org/10.1016/j.asoc.2014.08.045. 

Tsai, P.W., Alsaedi, A., Hayat, T. and Chen, C.W. (2016), “A novel control algorithm for interaction 

between surface waves and a permeable floating structure”, China Ocean Eng., 30, 161-176.  

Tseng, C.P. and Chen, C. W. (2012), “Natural disaster management mechanisms for probabilistic earthquake 

loss”, Nat. Hazard., 60, 1055-1063. https://doi.org/10.1007/s11069-011-9889-2. 

Tseng, C.P., Chen, C.W. and Tu, Y.P. (2011), “A new viewpoint on risk control decision models for natural 

disasters”, Nat. Hazard., 59, 1715-1733. https://doi.org/10.1007/s11069-011-9861-1. 

Wang, L. (2016), “Element for large deformation simulation and application in opensees”, Eng. Mech., 

33(3), 47-54. https://doi.org/10.6052/j.issn.1000- 4750.2015.03.0173.  

Wang, R., Zhen, C., Meng, Y.Z., Fu, Q. and Chen, T. (2021), “Smart structural control and analysis for 

earthquake”, Struct. Eng. Mech., 79(2), 131-139. https://doi.org/10.12989/sem.2021.79.2.131. 

Wong, F.T., Richard, A. and Katili, I. (2017), “DKMQ element for buckling analysis of shear-deformable 

plate bending”, Procedia Eng., 171, 805-812. https://doi.org/10.1016/j.proeng.2017.01.368.  

Wu, J. and Chang, F. (2011), “Aerodynamic parameters of across-wind self-limiting vibration for square 

sections after lock-in in smooth flow”, J. Sound Vib., 330(17), 4328-4339. 

https://doi.org/10.1016/j.jsv.2011.04.026. 

Xu, G., Wang, Z., Wu, B., Bursi, O.S., Tan, X., Yang, Q. and Wen, L. (2017), “Seismic performance of 

precast shear wall with sleeves connection based on experimental and numerical studies”, Eng. Struct., 

150, 346-358. https://doi.org/10.1016/j.engstruct.2017.06.026. 

Xu, Y. and Long, Y. (1993), “Quadrilateral membrane element with vertex rotational freedom from 

generalized compatible condition”, Eng. Mech., 10(3), 27-36.  

Yang, H.C., Chen, T.H., Chen, C.W., Chen, C.Y. and Liu, C.T. (2008), “Accuracy evaluation of a diagnostic 

test by detecting outliers and influential observations”, China Ocean Eng., 22, 421-429. 

Yang, H.C.P., Alex, K.H.C. and Chen, T.H. (2008), “Evaluation of inference adequacy in cumulative 

logistic regression models: sn empirical validation of ISW-ridge relationships”, China Ocean Eng., 1, 5. 

Yang, H.C.P., Chen, C.Y., Chen, C.W. and Chen, T.H. (2008), “Estimation on internal wave reflection in a 

238

https://doi.org/10.1016/j.tws.2020.107349
https://doi.org/10.1016/j.proeng.2017.01.368


 

 

 

 

 

 

Aviation stability analysis with coupled system criterion of theoretical solutions 

two-layer fluid system by cumulative logistic regression model”, J. Marine Sci. Technol., 16(1), 6. 

Yeh, K. and Chen, C.W. (2010), “Stability analysis of interconnected fuzzy systems using the fuzzy 

Lyapunov method”, Math. Prob. Eng., 2010, Article ID 734340. https://doi.org/10.1155/2010/734340. 

Yoon, K. and Lee, P.S. (2014), “Nonlinear performance of continuum mechanics based beam elements 

focusing on large twisting behaviors”, Comput. Meth. Appl. Mech. Eng., 281, 106-130. 

https://doi.org/10.1016/j.cma.2014.07.023.  

Younas, S., Li, D., Hamed, E. and Uy, B. (2021), “Behaviour of high strength concrete-filled short steel 

tubes under sustained loading”, Steel Compos. Struct., 39(2), 159-170. 

https://doi.org/10.12989/scs.2021.39.2.159. 

Zhang, Y.X., Bradford, M.A. and Gilbert, R.I. (2007), “A layered shear-flexural plate/shell element using 

Timoshenko beam functions for nonlinear analysis of reinforced concrete plates”, Finite Elem. Anal. Des., 

43(11-12), 888-900. http://doi.org/10.1016/j.finel.2007.05.002. 

Zhen, C.Y. (2020), “LQG modeling and GA control of structures subjected to earthquakes”, Earthq. Struct., 

22(4), 421-430. https://doi.org/10.12989/eas.2022.22.4.421. 

Zhen, C.Y. (2020), “Fuzzy neural network controller of interconnected method for civil structures”, Adv. 

Concrete Constr., 13(5), 385-394. https://doi.org/10.12989/acc.2022.13.5.385. 

Zhen, C.Y. (2020), “NNDI decentralized evolved intelligent stabilization of large-scale systems”, Smart 

Struct. Syst., 30(1), 1-15. https://doi.org/10.12989/sss.2022.30.1.001. 

Zhen, C.Y. (2020), “Intelligent algorithm and optimum design of fuzzy theory for structural control”, Smart 

Struct. Syst., 30(5), 537-544. https://doi.org/10.12989/sss.2022.30.5.537. 

 

 

CC 

 

239

https://doi.org/10.1016/j.cma.2014.07.023
https://doi.org/10.12989/sss.2022.30.5.537



