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The Design of Anti-swing Control System Based on the Lagrangian Model
LI Ke' , WEI Xingguo®, WANG Haiyang'
(1. School o f Control Science and Engineering » Shandong University , Jinan 250014, Shandong ,China;
2. Lanshan Distict Big Data Bureau ,Linyi 276000, Shandong .China)

Abstract: Anti-swing technology is a key technology in the bridge crane system. The effect of tradi-
tional mechanical anti-shake device is poor, and the algorithm of electronic anti-shake controller is complex.
Therefore, the dynamic model of the anti-swing system was established by Lagrangian method to analyze
the law of load swing motion. Based on this, a single-cycle stabilizer control strategy applied to a short dis-
tance and the “stable unit” control strategy for general anti-swing system were presented. According to the
requirements of swing angle and target position, the control plan of vehicle motion was carried out. The
proposed control strategy was verified by using PLC to build the anti-rolling model of bridge crane, the re-

sults show that the proposed scheme is successfully applied and has the advantages of small angular as well

as accurate positioning.

Key words: anti-swing system; lLagrangian modeling; periodic anti-pendulum;DC drive

FEBAR MY A 7= o 2 1 T2 0 T8 T 2
A 7 e B Sk B0 I AR E ) ke 2 —
ML ST AR R RE I L W R BEATE RS 45 A
LAgshid B R kARG FERUR
AR A 7= s f R A R RE S IR BT
AR —E M TR s . O TR VTR
RN T2 18— BB B R G Iy
PG . By B 2 ) R0 A ) B S B Bz
Ry — TR

F AT 575 425 152 2 0 A LA 75 425 15 % 1 R 1
OTE e S G e VIR ARG e 8 Pt R N )
T YRR T 22 28 | ) PR ) g A B SR PR B

#l I HURRT B FE 2 3 1 BE 1 LS B AR AT
R R DT B gl AL A TARRICR . 8
AT B A S 2% | T SEPEAR 4R B fR If AR
HRRORAF BRI FL B 96 R ) 45 b A% g
A — S5 AT (5 B R A FAG I, FRE A TN )
i B 18 A AR GE RO » i i Ak B I oK e
(EHERTIE S 1€ S RN B L P W S o AN
(AT » LA EGH s H S 28T 114 424 20 i 2 R
EERS . iR R R A2 AR
A2 1) K 3R 3l R 52 A 48 PID J5 ik 4 il OR A
A2 2% | R o S B Rk
15 B A BRI (7 FL B B SE PRI D

EETA : WK B RRAEE S QIR (61821004) ; 58 A SRR =42 (61573223,61733010)
EER- N 2 (1979—), B, 1+, Bl ##% , Email ; like@sdu. edu. cn

7



wEAEF 2020F £ 50K H6H

B R THEAAY BB R4 ARkt

DRI LM AR S £ — ol 5 T D S0 30 4 1) B A2 MR
R TFER ] SR LA B H 3RS T RS AR
BhASKER S M AR 1 S i L 4R T IS
JEI T B 3 11 D 300 7 438 4 o 56 W e T R
BT B PR 5 R R . SEIR 4 SR 2 A B
PP 2R G5 LA G G R AR /N RO R 4
=
1 B 57
1.1 [EEEk

BiFE R G BR  [F) 204 4 R 8. a4
FHERFLE . PR 1 Fis. Hoh R B S8
£ A LB Bl o fof 5 ] 7 0 B 1 B 28
KRBT TIKE % 8l s 7E BN 4 23T dn )
AROE S 1 O e, 1 BE LA g A % Tl R e
2% 165 4 T il 1 52 10 - T 283 b 5 I S o
o). i A vl DAES I 2R A . 5
TIER AN « 7 AR AR R Ry 0, Fas il 17 2 MRS
B BNFNL L T TSN B R B
3 A R E N ST

[l by S gk

[ - ]

@

F 1RGSR

Fig. 1 System abstract model
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Fig. 2 Coordinates of vehicle load motion
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Fig. 3 Plan of load swing phase
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Fig. 4 Control block diagram of the path planning for the

periodic anti-pendulum
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Fig. 5 Path planning diagram of the vehicle with one

periodic anti-pendulum
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Fig. 6 The path planning diagram of vehicle based

on stability unit
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Fig. 7 Single-cycle trace image at 300 mm as the end point
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Tab. 1 System performance table with different
positions in a single cycle

HARDIE FRIEf (IR iohin) SERRfiE (e
/mm /° /° /s /mm /%

50 2.19 1.31 0.9 50. 3 0. 600
100 5.62 1.93 0.9 100. 7 0. 700
150 8.70 1.75 0.9 150. 1 0. 060
200 11. 77 1.58 0.9 200. 9 0. 450
250 14. 85 1.93 0.9 249. 8 0. 080
300 17. 66 1.93 0.9 300. 3 0. 100
350 20. 91 2.19 0.9 349. 8 0. 057
400 23.81 2.37 0.9 399.7 0. 075
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Fig. 8 Dual-cycle trace image of 300 mm as the end point
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Tab. 2 System performance table with different

target positions in two cycles

BFrhiE foOKIBM 5110 asshitE] SePrfiE frE iR
/mm /() /° /s /mm /%

50 0.43 0. 35 1. 45 50.0 0. 00
100 2.11 1. 14 1. 45 100. 3 0. 30
150 3.42 0.88 1. 45 150. 9 0. 60
200 4.92 0. 44 1. 45 201.5 0. 74
250 5.70 0.61 1. 45 249.9 0. 04
300 6.59 0.79 1. 45 302. 8 0.93
350 7. 80 0.79 1. 45 352.7 0.76
400 8.35 0.87 1. 45 401.9 0. 47
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Fig. 9 Comparison of single-cycle and double-cycle

pendulum angles
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