Ha2E ol b
2018 4£ 11 H

o # R
LASER TECHNOLOGY

Vol. 42 ,No. 6
November,2018

XEHS: 1001-3806(2018)06-0868-05

B P T S IR 0 R M H & PID 251 B 50

O#EEMN,E B
(Atas BRME KA ARl 5 TRE4Be , Jb st 100192)

E: N 7RIS LB -FR 53 (PID) F i G570 4 O6 AR 0] R S8 (FPB) I A 7 (9 42 R 2 55 R i ek 2
1) 2 i , I AT e A P R GEREAEF- 5 T, BT T —Fh B r 2 5 PID Fedfilde o %45 il R T 1L 48 PID R
WA L BTN M AN SR =30 £ 5 TR, 4% 1 i S 2 Pk R Ak B[] AN 8 35 A AT, o s 1 9 3 ek ) B
i, G FPB AR GERIHE 1)K BE M Bl AR s XA P B OS5 A BEAT 100, 915 R TESE PID #50 Jen’ #PB #E4T 17X 1L
B A5RRM TEM R I SCse 26 F T RIS 4 PID FE #3019 FPB R SE5 R HIE4E PID #2562 iy TPB RGEAHLL , I %
I RIAEAL T2 11. 4%  F B IRHE N 12. 7% (2 1. 8% o TEBVA TR RE I 2 BRAFE 2 & L, AT S FPB R GEHERE
AT

KGRI MRS TR R RO s BTSRRI

hESZES: TN247 XEkbRERD: A doi;10. 7510/jgjs. issn. 1311i 3806. 2018. 06. 027

Research on composite PID controller used in fine pointer of beam
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Abstract: In order to solve the contradiction beiween ccntrol precision and overshoot in the application of traditional
proportional-integration-differential (PID) controller in ti.2 pointer of beam (FPB), and make it applicable to the hardware
platform of the existing control system, one cemposite PID controller was designed. The controller was composed of traditional
PID, feed forward compensation and anti-integral seturation algorithm. Without increasing the complexity and the processing time
of the controller significantly, the comprsite controller shortened adjustment time and overshoot, and improved pointing accuracy
and dynamic characteristics of FPR =ster. The structure of the composite controller was analyzed and was compared with
traditional PID controller of FPY.. The .esults show that, under the same experimental conditions, the adjusting time of FPB
system with composite PID comacliar s shortened by 11. 4% and the maximum overshoot is reduced from 12.7% to 1. 8%
compared with FPB systcon w'th vaditional PID controller. In the existing control system platform with limited computing power,
the performance of F'b « ;stera can be effectively improved by using composite PID controller.
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Fig. 1 Structure of Feed forward compensation PID
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Fig.2 Structure of composite PID controller
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Fig.3 Flow chart of compesite P-D ontroller
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Fig.4 Test condition of prototype of fine pointer of beam
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Fig.5 Step-response of system by using traditional & composite PID con-
troller

a—traditional PID controller ~b—composite PID controller
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Table 1 ~ Parameters of step-response performance by using traditional &

composite PID controller

transient traditional composite .
performance PID controller PID controller ratio
rising time 1.6ms 2.2ms 138%
overshoot 12.7% 1.8% 14%
setup time 7Tms 6.2ms 89%
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Fig. 6 Steady performance of system by using traditional & composite PID
controller

a—traditional PID controller ~b—composite PID controller
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Table 2 Parameters of steady performance by using traditional & composite

PID controller

steady traditional PID  composite PID o/
ratio,
performance controller/ (") controller/ (") ?
steady peak-peak value 4.5 3.2 71.1
state €rror oot mean square 0.75 0.55 73.3
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