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[Abstract]

This paper presents the control strategy of Auto-leveling equipment (ALE) of Multi-function radar
(MFR) for vehicle using Embedded System. MFR implements surveillance patrol missions such as
surface-to-air missiles and fighters with constant rotation. ALE consists of 4 Auto-leveling modules
(ALM) and retains the stability with maintaining level. The gradient of vehicle can be measured and
controlled by embedded systems. This paper contributes for improvement the system design with the

ALM 1 set modeling. The validity of the modeling is verified using MATLAB/Simulink.

» Key words: Multi-function radar, Auto-leveling equipment, Embedded system, PMSM,
MATLAB/Simulink
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I. Introduction
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Fig. 1. System configuration of patriot missile system[22]
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Fig. 2. Multi-function radar for vehicle of patriot
missile system
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II. Modeling of Multi-function Radar
for Vehicle

1. Multi-function Radar (MFR) for vehicle
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Fig. 3. Configuration of auto—leveling equipment
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2. Auto-leveling equipment (ALE)

I8 32 pBFEEEA /82 UEd. 1" 3.(a)=
2HsRE, 18 3.(b= dE7] # 223RE 26t
© #B+ss, 1Y 3. pB el AR B4
&2 94ske ofxELA, 11 3.(d)= SE+sA07,
I3 3.(e)= ARF-7|A4] QIE{mlo]A(Human Machine

Interface, HMI), 72]1. 33 3.(f)= £G5S U
E}LHD:] 71—71— 7:}?:'4:4] x%xﬂx% /\oﬂ E]-];H};]q /\uq_—rL%E:Q
7] A] —/F—o:rL%E?-_Fi AP o, XM7A =R
>BPEREYCH Ae), FUrolr} 753t
Al S A5 749 28 SH7ojA] gt
Aot aoelq w7 2-4 B Wol ol 459l {1

Qe AR AF9EA] 2

2.1 Auto-leveling controller
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Fig. 4. Block diagram of auto—leveling controller
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Table 1. Specification of inclinometer for ALE
Parameters Value
Number of axes 2 axis
Input range +30°
Resolution 0.001°
Interface RS-422 / RS-485
Supply Voltage (VDC) 10 ~ 30V
Operating Temperature -40°C ~ +85°C
E No load screw

stroke 462.2 mm

3 Load screw
stroke 244.4 mm

Gradient : 2°

€
€

Length : 7000 mm

Fig. 7. Stroke of auto—leveling module with gradient 2°
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Fig. 8. Driving profile of auto—leveling motor (PMSM)

3. Driving profile of Auto-leveling motor
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III. Simulation results
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Table 2. Simulation parameters of auto-leveling module.

Parameters Value
1. PMSM parameters
Stator resistance [Q] 0.38
Stator inductance [mH] 5.9
Pole pairs 5
Torque constant [N-m/Arms] 2.13
Back-emf constant [Vrms/krpm] 137
Rated Torque [N-m] 345
Rated speed [rpm] 1300
Rated Power [kW] 4.69
2. Mechanical parameters
1st bevel gear ratio ny 1:15
1st bevel gear efficiency 7; [%] 30
2nd worm gear ratio 7, 1:50
2nd bevel gear efficiency 1)y [%] 95
Ball screw lead [mm] 25
Ball screw efficiency [%] 0.9
3. Simulation parameters
Sampling time [usec] 100
Axial load [kg] 18000
Leveling precision [°] +0.1
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IV. Conclusions
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