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Fig.1 The schematic diagram of the rotating system

— 6 5 AL B R AR HE AL , B R
28 = U R EE B B AT B LR
I5 PR AL S 3K I/ B AT S8 B A AT 1) i
AR 0138 o 8 A% B 48] 0 O 88 O 81 9 I 5 38
TR, 2 i A Al AL 2 ke

ARG OSENER 1 iR RGE TR
HALE 2R 16 MPa 22 4 [ $2 43, 4l B 5% 580 i
i A L A g O RE AT A o 3 5 B T D gk
A= A7 DY 3 R PR ) R A A TR B B 3
T A e 1B R BOOR AR T S  FT B AL T B R A R
AR

A P R YL 0 R AR AR A Y AL A T A
T, PR RS A R il R Q) B
AR ER/N QAL P =P, — P, , R I
Q.

S

i A2
x, =k, (1)

0. =CWa [p.-P). ()
p

x1 HHERHRREZOCBEEXSHEEX
Tab.1 The anchor-hole drill rotary system core
components related parameter and its meaning
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Fig.2 The control block diagram of the rotating system in anchor-hole drills
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Fig.3 The joint simulation platform of the anchor
drilling’s rotary system
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An Optimal Active-disturbance-rejection Controller for the Rotary Speed of

An Anchor-hole Drill Based on Brain Storm Optimization Algorithm

GUO Yinan, CHENG Wei, YANG Huan, YANG Fan, LU Xiwang

(1.School of Information and Control Engineering, China University of Mining and Technology, Xuzhou 221116, China; 2.Shanxi
Luan Heshun Li Yang Coal Industry Co., Ltd, Changzhi 032701, China)

Abstract; As the key equipment of tunneling a roadway, controlling the anchor-hole drills mainly depends on
the operator’s rich controlling experience. Improper rotary speed of an anchor-hole drill generally resulted in
sticking or breaking pipes, which would reduce the drilling efficiency. Especially, the nonlinearities and time-
varying parameters, as well as the disturbances resulted from various factors in the anchor-hole drill rotary
system should be taken into consideration. A novel optimal active-disturbance-rejection controller was proposed
in the paper. The set value of the rotary speed was dynamically estimated in terms of the geological condition of
surrounding rocks. Brain storm optimization algorithm was employed to find the optimal parameters of the control-
ler, which could have the best dynamic and steady control performances. Based on the simulation platform com-
posed of AMESim and Matlab, the experimental results for a single surrounding rock with or without the external
disturbance showed that the proposed ADRC controller hasd better dynamic and steady performances and stronger
robustness than the optimal PID controller.

Key words: brain storm optimization algorithm; active-disturbance-rejection control; the rotary speed of an-

chor-hole drills; geological condition of surrounding rocks; parameter tuning



