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Precise Control of Antenna Position in Arc-Rail Based GB-SAR System
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Abstract : Precise control of antenna position is very critical in ArcSAR system which uses an arc-
rail as a platform for the antenna movement instead of linear rail. In order to minimize the antenna
positional error, we improved the motion driving system and applied a newly developed motion control
S/W which utilizes the real time antenna position information from magnetic linear scale and encoder.
The experimental results showed that the rotational RMS error was reduced to 0.0062° from 0.0432°. In
terms of antenna positional RMS error for the arm length of 3m, it was reduced to 0.324mm from
2.262mm. It is expected that the ArcSAR system can be used to monitor the sub-millimetric
displacement of terrain and structural targets.
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Fig. 1. ArcSAR sensing system(a), and ArcSAR vehicle on
which sensing system is loaded(b).
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Fig. 2. ArcSAR test image. The artificial tetra-head scatter shown in lower left corner of
the image should be appeared as a point in ArcSAR image.
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Fig. 3. Belt dnven rotational motion system of ArcSAR.
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“Fig. 4. Schematic diagram of ArcSAR system with magnetic linear scale mounted on the arc-rail(left), the picture of magnetic

encoder{right).

Table 1. Specification of magnetic linear scale and encoder 80" F7HAME 200 count °o)Ake] mje- & 2250l

Available resolution 1,2,4,5,10,20,25,50, 125,250 UehtT gt} Bl m A obyE AnE Holk 9 33} 4
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Operating-ll)"c to + 80°C, k], o]_g_ i]@ Z‘]_E g__;ﬂi_a_]_g 7;“7_1]' 0,4900, 049?0,
Storage -40°C to +85°C
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Fig. 5. Measured antenna position space as the count value of magnetic linear scale.
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Fig. 7. Measured antenna position space as the count vi
system is changed into gear driven system.

_29_

80 pegree 100

ise Control of Antenna Position in Arc-Rail Based GB-SAR System

o0
5o

o 3 -5 E7}L obd ol 7]ol(Gean) & ¥
8 AeEEs AL I 1F AAE 746,

HE L5 Aol 360" Fd & 2EQ F AvgTt
500,000010 o4, olF 7|0l WABIHA F
1,500,000 AHlo] Hw2 710 3Hu|&-& AAstt.
urebA mEQ) 3 A 52 QHEUE 000247 3)F
A71A =) AreSAR Al2519] 3K 2-Fof gk it

= 3l A QlTkL g 4= Qi

3 g AR TA o] %, At HAE
AAste F 339 Ago] ojFolon 1
Fig. 7o) Jech Fig. 50 Uehid 7]& A
el wimaA exje] Wby Wt A7]7} & Fof
EU5E ¢+ 9ed, $ gzl A wet 24t
o] A7|7F AAE A& R eale) ofgt Ao s BAH
o1, 2, 32 AE Ak A8 Ay AAUY Hat
count A 963,12, 968,36, 968.60L0.84 A %
2 w@std 2kt 0.6938°, 0.6976°, 0.6978 ] 8
o} gHH RMS 24+ 33 Mg 7)1E0 8 7179
HojjA 0,02785°, 0.01917°, 0.02019° & VElgth

0.72° 71428 F5Eojof & Au7}F HARE
0.697 ~ 0.7 B9 1A o Z4H 32 /fAE 7
o] Fgio] FHugo] a7t 7] el AR o
TE 7lo] 3 nlgol st At Aol dodt
& gRlapgict,

e, 830z He] oigk RMS eAke= Sl A

Q.70 &
Ang
B

fi
i

ofl
ook

| ——1stExpetiment

| --2nd Experiment

—3rd Experiment

120 140 160 180

aalue of magnetic linear scale after the belt driven



Korean Journal of Remote Sensing, Vol.27, No.1, 2011

14

o

29 7R o}F A Faste], 1A BRI §4) 9
&k ok} 9J7] oAl Hr)FHog 7haH o w wot

gt

¢

4. 84 75 Al Y22 AA

A 5729 ArcSAR AlAFIOA = Y 31- 5
o Aol 2| 28] 3 F3lo o[Fojqtt. & A
|27 A 32 A st BE A7 49
T 2852 3 XS W53 SAR raw signals
=3k AAU

& GolME PR AT I, AY A8
2ALE F8 SHE ey G vewsie &
BE Ao =s ey A 2348 Hasie 4 ¢l
5 ARYE THAAIE AAdsko

Rotate
Angle Spacing
09
0.8
0.7
(X
05
0.4
0.3
Q.2
01

Q

Fig. 82 /HAE 83 15 Ao AAE S8 +38
AY Zaks eV A S B Bee ¢
£, 011 A s vlsko UH%’—- OWEW A
Aol7t =i Y&& & Al 44
B <Y 3R 24 0. @‘btﬂ =3 180" g Hsh=
Sk B 317 7H20] 0.500023 0], RMS 2447}
0.006256" 4] ul¢- FUsiA HHZo] Aojda $h&
S g9k

Table 2011 7)& ArcSAR AlA¥4] e} $14] &
g5, 75 WA olFe] A, TEa A Ay
2AYE o) 83 B 5 Y E A 0% Ag
=5 3AAT 7449 Haga RMS o4 g, e
QreiLt $1%] ghoE FhAtE RMS 23F gHo A vkl
th ArcSAR AlA®9] tejubrt BabEe Bos 3A
FAozRE Ad 4vjE7iA] G4E, uE7A &
e FEE V1EeR JFHer A ol%Y FA

4 20 40 60 80 Degres 100 120 140 180 ise

Fig. 8. Measured antenna position space as the rotation degree after the motion control system is improved
where the count values of magnetic linear scale are used as a feed back value for the motion contral of

ArcSAR.

Table 2. Measured antenna rotation angle and RMS error before and after mpmvement

’ ; Conventlonal System R otation Dnvm ¢ System ‘

Set Value 05" 072 05

Measured Value(Average) 04948° 0.6964° 0.50002°
Degree 00432° 0.0224° 0.0062°
RMS E A 4m 3.016mm 1.564mm 0432mm
ITor ntenna

Position 3m 2.262mm 1.173mm 0.324mm
2m 1.508mm 0.782mm 0.216mm
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