202043 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi %51 % 553

doi:10.6041/j. issn. 1000-1298. 2020. 03. 046

EF 5 I8 5 B R HE 6 00 E R 3§15 5

XEHT OMEA F A4 F04

(1. B RZHUK TR A BE, 2 2 5 066004 ; 2. JL& ok KA Bl TR = Be, frE 071001)

WE: RAEIMBREPEI G b HIEA T W ES SRR, % B8 R i 2 TE &R 5 I & (4 5] 35, 5
v &4 R S T 45 8 Sy e AL S R 0 T R AT R T, LR T AR A ST AN A D, S B A BT 3l ) AR
W5 UATAD A 555 2 FF 2R I 3 B 6 UG 7 S A A R I S R G R A A S
R 4 78 A 52 B SR B o RS LI 25 A o Il B S8 W R S B W TR S, AL T R e R, T ER
SIEE R R AR GO T RS 2 s WIHBRE S I RIFIM AR EERENBCR, Rk EEdRE
W6, FE (A AR A R A R T, AR B A B R AR T R R SR RIE T R PR RE D FR 8 A AL
KR MEEE; MR, BPUEE MEm 4
FESES: S24; TP29 XHRARIRED : A X EHS: 1000-1298(2020)03-0394-08 OSID ; 'E,c—?@" ;

Vibration Suppression of Telescopic Arm Based on Differential
Flatness and Active Disturbance Rejection Control
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Abstract; The manned aerial vehicle with the telescopic arm is full of danger in the parameter tuning
process. It is necessary to construct a vibration suppression controller which is effective and easy to tune.
The telescopic arm was theoretically divided into two rigid bodies. The dynamics of the equivalent second-
order underactuated system was established based on the Lagrange equation. The model adopted the
combination of elevation increment of the first link and tip acceleration of the second link to flatten the
system, and made it into a second-order single input single output model. The input gain and coefficient
of zero-order term were automatically updated along with the elevation or length change of the arm and
substituted them into the active disturbance rejection control ( ADRC) system. Application of the
proposed algorithm was shown on the simulation and experiment platform. The favorable results of arm
stability was achieved under the controlling of flatness-ADRC in the case of changing in length and angle.
Under the two working conditions of extension and shortening, the balance can all be restored within 2 s.
It was an innovation to design differential flat system with two different physical quantities, in addition the
clear physical meaning of parameters in tuning process was very important in this life-related system.
Under the condition of simplified model, the parameters of the control system were adjusted according to
the extension length and attitude, which ensured the system’s disturbance rejection ability to be
continuous and effective.
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Fig.3 Relationship between torque and force
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