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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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Table 2 comparison of mean error for fixed length in the presence or
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Table 3 Optimal switching time for overhead crane with variable
length

a=04 Siazpge slogle;
3.244 Tq
4,798 Tp
6.214 Tc
10 Tf

183

33 [="—GAASKF
3 | Without Kalman[6]
@ Real ~
g2.5 ’
=
5 2
=
1.5
()
g 1
-
@)
0.5
0 L 1 L 1 1

. . Cr?me Positlgon(m) N =
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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
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position with variable length for the presence and absence of the
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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

92 Rl g sea 50 it IS Jeboil ()5 Condge il s 12 SIS
59 o9 bl pd g (el il

— - =GA-ASKF
=3 T Without Kalman[6]
i Real
= /8
g 2 | : :
2 A\
5 / -
< - \
[
2| /
U .
0 1 1 1 1
0 2 4 6 8 10

Time(s)

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. 14 Variation of load angular position with variable length for the
presence and absence of the Kalman filter and noiseless condition
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Table 4 Comparison of mean of dimensionless error for variable length
in the presence and absence of the Kalman filter

odbany o sl u,._i;Lm a =04
0.2036 GA-ASKF ;L5 o0 L
0.8678 DS AL i o

Table 5 Comparison of the fitueare of the system in different mass ratios

P9I s 03 o sla (1 SShe [, jlogas (g S Al
oIS pild jgax il g el Sl 5 (gl (Jlow] s 4 S
ol oo 03,91 18 IS o

oabing blas Sle adly o S polis 5 oyl 4o
Sy g gy Comdge ()5 Cae e g SoaBye Jold pia (Lo ke
ooy Jsb o &5 wes e plas 18 JSo Jloges ol b slagl;
S (A sl ol Jlonsl bl S s )3 sllas (5 jlutnnd
cpizmat ol L3 et o ) S sl o ool llS LS 5
Gy 3l S Glrh 0 s (U3 oalany o WS 4 bgyye polie
Omized ol Joub BB (ol dgam Ul onl oolaiwl (golpiin
3 s Sl 55 sl e o 55 abn g Ut s Sles oS
ard o hid a5 Cewl onds awslin 4 Jgaz 0 ellS il jehs il
g oo ooliiu] GA-ASKF oS yild 5l a5 b oy Uas ol
Sl (5 S 0o

glise @b o0 Cumd oy p =2-2-5
Sz Comd (8l o Jel 2 al N @ 25> i5u ool 5o
Sty & g aBF 5 LS 050 (e (slajl (39) hlie
3 B ol gl eadransly y (JRUS 6950 Szdse lagle;
(Sl Gz copd i 50 Cuxex Sl Sy o568 (sladasiive
S ppot o 2 s S e gl el Jus 300 5 1.2 bl
SIS Jgaz 10 oy onl 5l Sl gulis 9 oo plomil (g jluaings 45 Tax
piling ol Seztnse slagley Jgaz nl 0 Cedl oad
LS, Oyt e polie cpl 5l ooliiwl il ool soel e ioles 4y S
A wely ol win a0 Sles 4 50 9 (S5 S5

S Sghee odmlin (Sdgy 4 JiS Simbige slaph) amlic b
sl (e 4 6 5elsS oy Do 0 S EeS (39 b ala)l Cow
HB aliod )3 s Sl (la piie polie ) oo e Sl )3 09>
olie nl g b el 003 03,515 Jgaz 55 s (ke 3 )b 288
b S m S JiS ok Gis kbt (eled 3 a5 9o snalie
1) (s Jol 2 s Sl adlys S5 o580 (DB (2 b o
5 gz 3T gt il e sloil sllas b 4y Jod LB 2o
IS e Gl silea wnlp (5 gl 4 by polie s
ol (o7 S

wilide glo )l cod gain L2 68 llpd e awlie ln
@ s el 00l aBle cwsS 35 b pet 90500 Cores S
odal sty Stztygu slaple plod b Sy = Soy (JS 59,0 S8

bgipe Sl 5 Ll Loy 51 (o il o b 5 sluaigy w3 5

QBL&;A&LQ‘SA)?W‘A S0 s aasin MLMSJ,..\:
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0 2.715 4.609 6.05 9.38 14.67 -0.004 -0.061 0.021 0.1262
0.2 3.066 4.684 6.214 9.68 14.71 -0.006 -0.05 0.0371 0.1161
0.4 3.244 4,798 6.218 10 14.69 -0.008 -0.012 0.0015 0.042
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Fig. 18 Variation of the mean of dimensionless error of noisy system
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