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Review for performance improvement of Line of Sight Stabilization
control of three axis gimbal system
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ABSTRACT
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Table 2 Design Objectives
=¥z e
DEE? 50 [Hz|
ol A% 10 dB
A oA 40 [deg]
Zré = AALEH 9af 04 [deg/secl
otA sl Hew 15 [urad
el A 14 Aol7)e] &Y @)

AT 1 H A& GEH LAHE
< 24stn AR o5 5 7M7Y
Frd el HHEE stk

12 105744 271471 & AAAE 9
s, 8 oAfek 4%
ot AE o5& £ F Uk o5
staL, @A FEA F5F A%
Ao71E F7rskAth

-534-

z
E YRS FuE 5
=
=

SHEERERE

Azrgde) gt F



Distu
isturbance U

= of =) g

i ot o

rad2deg1

Tm_rs(

Motor_driver

Pl+Lead Wtor2

torque DOR

Ea _—]

Bemf constant3

%r

it -
&+ 2 % zeta  Wns + Wi
Sprosaeas

Gyro noise 1

T3 1 MATLAB/SIMULINK A S5

2.2.2 Lead H0{7]
36Hz, 20deg Lead A|o171& F71ete] 944 AFE R

AL o5S H BY 5 AT AR o5& 25071 FA
712 e A o2 AA B3 04 deg/sec ©|FHE

29 & A9

Pl
1 Pl+Lead b
— — — - 0.4 deg/s
— — —- -0.4 deg/s

0.5

err[deg/sec]
o

time[sec]

T8 2 Lead M0{7| F7F Al 45 H|u

Bode Diagram
From: Sum7 To: Sum4

Pl
PleLead [ =

S System: Pl+Lead
50 - Gain Margin (dB): 14.8
Al frequency (Hz): 226
Closed loop stable? Yes

Magnitude (dB)

System: PI
Gain Margin (dB): 21.1
At frequency (Hz): 230

O Tl e | Clased loop stable? Yes [T ] B
180 { System: PI T T System: Pl+Lead
Phase Margin (deg): 40.1 Phase Margin (deg): 43.2
| Delay Margin (samples): 16.1 Delay Margin (samples): 9.6
At frequency (Hz): 27.7 At frequency (Hz): 50
| Closed loop stable? Yes | | Closed loop stable? Yes

)

Phase (deg)

10? 10" 152 10? 10"
Frequency (Hz)

gt

1 102

T8 3 Lead M0{7| F7}+ Al b Bl

2.3.1 DOB
DOB+= 43} elgto] g Sofit Al2dlo] Aghs Es)
g A& v dHelA wFEs d& Gk ole S8 Al
25 mdlo] 57t Q) causalitys SIWHetRE F7H4
o2 Q-EHE ol&s, +2 A9 FHE o] &I
Q-2 9 AdFirrt 25545 DOBO 45k

vb gjej o] sojuh Hges "ojmelue A ghe] 414
o] Aozt Ao P olE Hader] 8 12 A5 2
S Abggon AdFasE 10HZYE 7719 <3t
AEEE stk AdFa5E BHH BSAI7IAF kA
ASEE XA Sprad olFtE FAAZ F AT

o

T
Q10 Hz
| Q45 Hz 4
10 ———- Surad
— — — - -5urad
5l __ _
| |
— | ! \ l
B I AUl \ I
5 offlfi\\ YL \ (
5 ("] / \ |
| [ '] |
s o ¥
10 | ]
. .
15 2 25 3

time[sec]

38 4 Q-filter ATt Fotsol wHe obgst Metr vl

E B 33 A8 N9 N 035 AE

s 288 4uUshl FHe) Aa 14 A/ Pl Lead

WelV15k DOBE 21 2 30e] A4 9 A4S s

© GFE B DOBE Bes wrh 4Ra) A0l

Ge Fo AAs ARE 45 Pl A5H AL FARO

W, UoEe] Frhz @ HE sete] PAE AsHe B
% a9t

3 AolE o TAMeR TAekn, A FARD AY
dolE & B8al AR Aok Q= Axw wAL ALEE A
DOBZ <& ol 4% W37} A delo] Bas.

il

[
I E #

[ vhile, AUE, QHAE, 3% A AHkdsl Axast A
2ol qE Ao]7] AAY AR 2 Ao =5F, 2057206,
2018.

2 AAE, A%, A, 2% A Axde] Ad ek
Aol A% el BP 1A An @ Aol s
5277528, 2021

[2] H@E, o 5%, "Eole Alo] A28l A 1617166

- 535 -



