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Velocity Trajectory Planning for the Implementation of
Anti-swing Crane

Ji Sup Yoon’, Byung Suk Park”

Abstract

The velocity trajectory profile of trolley is designed to minimize both swinging while
transportation of load and the stop position error at the final stop position. This profile is
designed to be automatically programmed by the digital control algorithm when the length of
chain and the desired travel distance are given as a priori. Also, to minimize both swinging
and the stop position error the anti-swing controller which improves poor damping
characteristics of the crane and the stop position controller are employed. The experimental
results of sequential adaptation of the velocity trajectory profile and these two controllers
show that this control scheme has excellent control performance as compared with that of the
uncontrolled crane system.

Keywords : Anti-swing Control($7% #lo1), Stop Position Control(3A 92 Ael), Velocity Tr-
ajectory (€A E), Swing Angle(#48 EE9Z4 %)

J|Z=MH k,  Position controller gain (1/sec)
I Rope Length (om)
g Gravitational acceleration (980 cm/sec”) Ty Transition time between constant speed
k,  Anti-swing controller gain (em/sec/deg) and anti-swing control interval (sec)
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Transition time between anti-swing
control and pre-programmed decelera-
tion intervals (sec)

Transition time between linear and
parabolic deceleration intervals (sec)

Ty
T,  Transition time between pre-program-
med deceleration and position control
intervals (sec)

Swing period of object (sec)

Sampling time (sec)

Trolley position, speed, and accelera-
tion (em, cm/sec, em/sec”)

Desired speed and maximum speed of
troller (em/sec)

Linear deceleration (m/ sec”)

Swing angle, velocity, and accelera-
tion (deg, deg/sec, deg/sec”)

Natural frequency of swinging object
(rad/sec)

Travelled distance at pre-programmed

T,
X,X,X

X,, %

max

9,6,0

deceleration interval (cm)

=

[w—

1. A

O

E

AgA el FAL it o]&3dd Aol &
R og ARREY, o|FFAYA FAHE
< APEASE A7 L9082 ’-‘Jr
e o|Far]e] 29 7}+°£
olFEF FEIA Hu, ®H °1
2L FEOIV FAAHAAM 7 '59
e ug EEYA go g 22 EWEY
ALY o] e, EF FRAHA Z
o Aol AP ofRA ot AR AFAAR
AE olgh 22 o] sud A =R s
oAt FEHT glot, TEA HAFL HA £
o}, olst T2 EAHE 23] fFd o|&E o
e FAG AEoM 0B BEFEE AAT F 3
£ #A% 39 (anti-swing crane) 9 THd| &I
B A7t FEEA

v]=2] SNL(Sandia National Laboratory)@
ORNL(Oak Ridge National Laboratory) '*®<|A

TEAE st AH Y MHEEE Aoz

0

t

‘5'5.

_&rﬁ
D

L

ﬁ$

s
Q
T_'

A

)

o)
~ ks

Ao o e

mm*‘”
_Jdﬁnﬂrg'.‘.ér—]o

Ll
&

rjo r1o i r;"; M r

o

1_.

144

=]

o

A

A o

ol T
N
FU_. ol m'l.ﬂ

%
A A Folok Bt HARZ] o,

89 3%

(L= - T I

Bo| ttE EA 5
= ©o] glh
Eimei Ohnishi "2 F2F A
controller) &} X-Y E2€l9] 754
ZAZANE ¢ LurEy & 44 A&
(feedback) Al7)= J'ﬁ]Kﬂi(closed op) A71E 4
AstEct, o9 #L HIR P‘ﬂ"i%‘ﬁ# AR AR
Aelgeln AR(FE) E2 FEHEs (£ ¥
5o wet EEY AolSHo] HelH= AL &
A3 £ ¢ ook, 28y, $HEE ol d FT
oA o9 ZE HIHE Ao/ A4H A= F
F A9 FAHAA 23E AAT 5 gk
o]5d VL 492 77 el FA & Azt
ol Azt AEL JAANEM dF ol$A4A7t @
getdgs R £4 & UES OXE ALA
Y (digital redesign)el & Aoj7] sge] B A
Fda] T5Y ¥ HALAE NEY BF AAA
4 5 Uddd
A AT LA E 19893
2 AFHEY 2% AHAE MRy
o]A]-g o] &dlal o|dEFel EWHEY IE
-JZMW—J e
12 Agstdzn, HA fuzzy) e &

§é9. Ho B (E o U o

KR
T

(anti-swing
o] 43 Zt%

28 ARA F2FE
o, Hiz
23 3
olFLAE AT ¢ =
o] 8- £

L,
=

Al
A
Aol
F

E‘IL gEx Jpdoergley oY

& A7AME A2 AR Aoy ddE
2oy fete] WA fwkEe TEEd oFAE
Z5t o2 AP e FAE & HAX A7 2
A7 1—‘1&0}@9_‘% Ag &8d5E e &
o]EHA R o|FEEe] M} A3 ANEHANA FE o
F5E F2ALE dA8E o A9 = 2

o A5sE HEto Agart o|erde AAEE F
oz F7e] Wl Ao 44E £ =S X
Ao gmAFer FANAT. AAE duEe 4
< s Hald mF{F ABAEF7) (Servo motor)
AR AT AEARXNE FAHstE AoHA g
Qe 457 ¥z,

]

71E A9



2. R&E FEele] Mol

A% A9AL T5EY 4nE Aojstes 24F A4
o} (anti-swing control) & FAFej49AE
A 9A Ao (stop position control)e
S WHsioel Al Ay FA AN E “l(sys-
tem) ol Aeiol wal Hds HLA717 daMe of%
é‘:‘E 753§7-ﬂ e TuQ?‘Q%Q}: D}U% ] E}u:ﬂ} E}E}‘

i) 270 2 EAE A

270 2g9L FNEAA £20t Hagd =

O} 2A% 2%101 I% Heste HudTdy KWE
o] goluiA A @rk,

1

4t N)ru
~J
<
o
%

iii) ZAAA A7k
HEolgA A7t 09 AelolA FAADG

O #8278 244
Fig 194 AL (chain)d FAe £ Bled
1’—‘i°i o5 27} HEef —r&]'é 57_ E?} g
54 4%yt Az e
‘#/’-"3 Rde ohgd gop,

16 + 200 + g0 = %

NN

l
!
{
!

Fig. 1 Schematic diagram of overhead crane
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Motor Driver TOEI VLTT 010PN

Reduction Gear Harmonic Driver, 1/50

Trolley Ratio 1/1, Wheel Dia. 8cm

Chain Length 163cm

Experimental Weights |16,32,60, 100kg
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