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ARTICLE INFORMATION ABSTRACT
Original Research Paper These days overhead crane is widely used in different industries such as automobile, harbor, navigation
Received 17 November 2015 and also transportation of tools in storerooms. Most models which are done through industrial dynamic
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systems include some vitiated parameters with noise and disturbance and overhead crane model is no
Auvailable Online 18 May 2016 Y P

exception. Disturbance in system can be due to its model or measuring tool. Kalman filter is a practical
method in order to recognize the model and also filtration of disordered data. Given that overhead crane

K¢ ds: . . C o . y . © .

o?,):x?era;uane is a nonlinear model, asymmetric sigma-point Kalman filter improved by genetic algorithm (GA-ASKF)
Noise is intended to estimate system parameters. One of the common ways to controlling overhead crane
Filter Kalman parameters is using controlling force, Bang-Bang. By the way, function of Bang-Bang controller

Genetic Algorithm

Bang-Bang Controller depends on controlling force switched times. In this paper, besides using this controller, its switched

times are found by using genetic algorithm for noisy system. The design aim is to achieve the target
point in minimum time with minimum error. Also, by considering Bang-Bang controller entrance part,
the article compares the situation of the system in different mass relativeness. Simulation results shows
improved performance of the GA-ASKF algorithm to determine the switching time of controller and
also achieve the target point in minimum time.
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Fig. 9 Variation of crane velocity relative to crane position with fixed
length for the presence and absence of the Kalman filter and noiseless
condition
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Fig. 10 Variation of load angular velocity relative to load angular
position with fixed length for the presence and absence of the Kalman
filter and noiseless condition
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Fig. 11 Variation of the mean of dimensionless error of noisy system
than ideal system for the presence and absence of the Kalman filter

PUIRRTRCIWE TR CINSCINUONE WX CHPRIP-I| LSRN o] FOSGH SO i A LN
S5 5l jgan il g jgan clls go jo Jlow)

.JJL.J) deS 4 |) QT
HLS, oudam o B Jlade aS ool eols Hlas 11 JSs Jloges jo

o 6zl oley wae Jsb 0 Jlows! placs 4 Cand (hgade piws

5 o)laiis 16 095 1395 sl e (yurde Suilfe wise



Sipgiane Ao 9 Olae AL w0 i i ) oparels @i Sl iy - Sy H)piS Siazidow Sdole) dis uss
0.2
= « = GA-ASKF 20
Without Kalman[6]
“ 0.1 F Real — - =GA-ASKF
ke 15 t Without Kalman[6]
_8 £ g Real
0 g =
> ;5 ‘D 10 F
] 8
-~ O =¥
g, 50.1 P
<~ £
O 5 F
-0.2
0 2 4 6 8 10
Time(s) 0 : : L :
Fig. 15 Variation of load angular velocity with variable length for the 0 2 4 6 8 10
presence and absence of the Kalman filter and noiseless condition Time(s)

yya> il g yeam )8 sutie WS Jsb b b slagly cas e ol oss 15 S0
295 0o Ll pd g (el LS

— - = GA-ASKF

3} Without Kalman[6]
2 Real
g .
2
.G 2 L
=2
()
>
2
g 17
QO

0 1 1 1 1 1

0 3 6 9 12 15

Crane position(m)
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Fig. 12 Variation of crane position with variable length for the
presence and absence of the Kalman filter and noiseless condition
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Fig. 13 Variation of crane velosity with variable length for the
presence and absence of the Kalman filter and noiseless condition
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Fig. 18 Variation of the mean of dimensionless error of noisy system
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