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ABSTRACT

The existing mobile antenna networks in the military use have been operated by the manual pointing between
two antennas. The work presented here describes the study of ATPC(Automatic Tracking and Pointing Control)
system between facing antennas and the related tracking and pointing performances. This system is able to
automatically track the maximum RSSI(Received Signal Strength Indication) value from the source’s RF(Radio
Frequency) signal and then control for maintaining the LOS(Line of Sight) between two antennas. The system has
three major units; the driving unit consisting of motors, harmonic drives and encoders, the sensor unit with a
GPS(Global Positioning System) and AHRS(Attitude and Heading Reference System) and the control unit regulating
all the tracking and pointing events. By using PI(Proportional and Integral) controller, this system is able to
properly track and point the other antenna under the external disturbance like the wind load. Both the simulation

and the experimental works have been successively carried out to prove the performances of the system.
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Table 1. C—band antenna specifications
Title Contents Remark
Frequency range 4 ~ 8 GHz
Polarization Lateral/
Vertical in dual
Diameter 0.7 m
Beam-width 3°
Gain 29 dBi
Ist Side Lobe Level -13 dBc
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Table 2. GPS Information between two antennas for
MODE-! test

GPS Information(°®)

Content Distance(m)
North East
Master Ant. 37.3155 126.7901
45
Slave Ant. 37.3151 126.7902

502 / 3= Atk El )48k 3 %) Al18E A5E(2015 109)

oF
B A% BALS Qe weh 2ol Fig 20 AAE
AA4E Az FAFEAS S Rolu

RI_= ge netat‘or ATPC
[
RSSI
Receiver
RS422to
RS232

RS232to
USB conv.

. DC4sv l’

h Controller

ACIDC conv.

Fig. 8. Test equipment setup for Mode-l and Mode-l|

Fig. 9. Experimental test scene for Mode—I| using C
band antennas

AP Fig. 2 Aap whet Zb dEHuVE 27] 99
W v e 27|AF BEE 3u, A3 4y S
T2 AP} Table 3 MODE-I 23S 93] A}
Aol 248 & A3 FiolA Z etelyr) X &kstar
Aok & w9z, 2kt A3l RSSI ks YERATE

Table 3914 FHAFE Az(Azimuthy= B91Zh  EL
(Elevation)> 17HS YERNY, B9722 GPS 7|Eo=
%S 002 sto] AlA Weko® 7bwrt Flskal, il
742 Aol =3k Qe E(Horn) 91X7F 0°0]t,
AF&% RSSI 75 RMS(Root Mean Square)= 74Fa1H
@9= dBmo|th.



£

o =] <tEd 2 As

Table 3. The initial heading directions and the target
values of RSSI for the antennas

Antenna
Content Remark
Master Slave
Az. / EL (°) |337.30/ -2.00 | 164.10/ -3.60
Max. RSSI(dBm) -45.00 -47.50
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Table 4. The first experimental test result(Mode—I)

Scan Results
Sequence Master Slave
Initial | A% 90.0° EL 0.0° | Az 270.0° EL 0.0°
RSSI: -85.1( | 40.1) | RSSI:-87.5 ({ 40.0)
Box(1s0) Az. 336.3%EL. -5.1° | Az. 164.8°EL. -4.9°
RSSI —57.3( | 12.3) | RSSI —56.1( | 8.6)
Box(2nd) Az. 332.3%EL. -2.8° | Az: 164.5°/EL. -3.1°
RSSI —54.3(19.3) | RSSI —57.3( 1 9.8)
Box(3rd) Az. 332.1°EL. -2.2° | Az. 164.6°/EL. -3.0°
RSSI —53.1({ 8.1) | RSSI —57.3( 1 9.8)
Step(1st) Az 336.0°EL. -1.5° | Az. 165.0°/EL. -3.4

RSSI —45.0 (0)

RSSI —47.6( | 0.1)

Table 5. The second experimental test result(Mode—1)

Scan Results
Sequence Master Slave
Initial | AZ 90.0° EL 0.0° | Az 270.0° EL 0.0°
RSSI: -84.8( | 39.8) | RSSI:-86.9( | 39.4)
Box(lst) Az. 337.4%EL. -4.6° | Az. 164.8°EL. -3.6°
RSSI —48.6({3.6) | RSSI —59.4( | 11.9)
Box(2nd) Az. 3374°EL. -4.7° | Az: 165.0°%EL. -4.1°
RSSI -53.6( 1 8.6) | RSSI —55.8( | 10.8)
Box(3rd) Az 335.7°/EL. -4.8° | Az. 163.7°/EL. -3.3°
X RSSI —53.4( | 8.4) | RSSI —55.3({ 7.8)
Step(1st) Az 336.1°/EL. -2.2° | Az. 164.1°/EL. -3.6

RSSI —45.0 (0)

RSSI —48.2( 1 0.7)
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Table 6. The initial and the final status of the
antenna’s heading directions and RSS! values

for case—1 in Mode-lI

ltem Values
(target) Initial Target
Azimuth(®) -3.650 1.164
Elevation(°) -4.005 0.935
RSSI(dBm) -68.100 -52.636
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Table 7. External disturbance conditions for Mode—ll

= At

Table 8. Pointing performance for Mode—Il under
various disturbance conditions

Pitch. Pitch/Roll
Case 1 2 3 4 5
Amp.(°) 3 2 1 1 3
Freq.(Hz) 0.5 0.5 0.5 0.1 0.5
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