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A Precision Position Control of Antenna Driving System
in Naval Vessel

Taik-Dong Cho*, Song-Ho Seo**, and Ki-Jung Nam***

ABSTRACT

The naval vessel must moves rolling, pitching, yawing by wave when it runs in ocean. Some narrow beam
antenna needed position compensation by stabilizer or gimbal for best performance. This paper presents the
precision position control for heavy weight(130kg) in roll and pitch direction. Generally it's called for gimbal. This
gimbal uses P-I controller, and it's driven by linear actuator and servo motor. This gimbal gets ship's gyro signal
and synchro, which have the absolute angle value. Some other similar equipments are driven by huge hydraulic
power, but this gimbal is driven by small servo motor. This control loop gets the following procedure repeatedly
; reading ship gyro and gimbal synchro, calculating compensated error and control output, driving motor and
actuator The performance of gimbal system was satisfied.
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6 = Angle of Gimbal System

¢ = Angle of Ship Motion
F. = Trust Force of Linear Actuator

T = Motor Torque
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Naval Vessel(37), Roll and Pitch(E- ¥ X]), P-I Control(R]2l|-2 & #)|o}),
A3 d), Servo Motor(4 HL.EE]), Synchro(’d I =)
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Fig. 3 Schematic diagram of linear actuator
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Fig. 4 Block diagram of linear actuator
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Fig. 5 Block diagram of S/D conversion
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> il

3. ®ojz| HA

3.1 P-I Hof7|

v 8 Aol LA} FZA 3 o(Hell v H S
e AEEE] K, & w53t Aere &8 Al
59 m(nE AAHBE AEM BAHoR o
59 Aol 7hed SEZ7gdn & £ gl HE
Aole AN EZAE  «ngd Al HF 3
2okl wiEeol5 K, & Fohe] Ar)e 28 A
5 m(DE AAAZE AAEZHN HER A5
AHS& StEE Noised 73t AA4EH 2
0 o2 3} ®

2L 8 ol
My Moo
)
ofo X

m() = K, o) + K [ eddt ()
wlel AR Ao ulaACIs 4R Y £

07 ANxdle] £k BEAS AT AASH
LAE AASIA S FAAAZI

2 =EdA vl FAE olEL 429 A
o] Ao A Al YA Q(Trial & error) HIH O 2
st a, oldl Wit BFL Minitapg ©]-83151
714 e AA g vlEe]s 293, HEo)
1.26 o|t}. T3 o] 24 mEA o7& o] &3ld
G540 &Y 2 kg shgxe HEd 2
A71H molz ZAH A FFgoz Sy

ol Asulo} o2 HEAA sk

ta
o

£ 4

I X oo i

32 Hus5 HEHI|®

Aol s)4t L84 FRolT} 3 X (Pitch) 3k
9] $£%S MIL-STD-1399 301AE AR o=
Ay E o) FHd ZE=r 10° /s, 9 X whek
o AU Zd&ET) 5° 58 29 ZEv. wal
A ergatgale & e Ad&EEE 200 /5, X
U AdEEE 107 50l FR3c)

upebA Qb sg Aol BRG] - F(Noise,
Cabled] ©AF)o R QI3 BAHE dHe=z
& =g F2& gozN AulAdAoel v x=
Q3 AA 2 A F4E Y8 H S8 A
&3l Aotk

Z 207 /so) Ao R FEE FAE 200 sE A
ojst= Aoltt

4, Al &3 0|4 (Simulation)



-d71 3

SR ALFTEHA AigA Az

AR 2] AlEH o) EL

o] o

e K

Matlab-8-

o] &3k

olgd dolee AR EFY] Catalog 2 A

dolEl S o] &332 Table 1o YeERAALE

Table 1 Parameter used in system

Para-
Description Value
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I |48z A BAHAEAE |0.79 kg m- 52
v |EH BAEHE 1.37E-5 kgr m- ¢
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Fig. 7 Root locus diagram
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