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ABSTRACT

The tracking performance of a big parabola tracking antenna system for tracking and receiving of the signal
from the vehicle is impacted by many factors of the internal and the external of the system. In this paper, we
analyze the tracking error due to the radio refraction in the application of the tracking and positioning of the
vehicle by using radio frequency. The real measurement data are used for the analysis which had been acquired
by using GPS and the tracking systems of C- and S-band frequencies in NARO Space centre. To verify the
correlation between the tracking errors measured and the radio refraction, we review the error factors and the
accuracies of the tracking systems, and the characteristics of the refractivity. The analysis shows that there are
angular errors which are due to the radio refraction and not to be neglected, compared to the accuracies of the
tracking systems, in case of low elevation angle less than 10 degrees. Also, the tracking errors depend on the
target altitude as well as the elevation angle for the case of the target in the troposphere. It is recommended to

correct the tracking angle considering the target altitude and elevation angle for the precise target positioning.
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Fig. 1. Radio refraction angle correction vs. elevation angle
USNO: United State Navy Observatory
NASA: National Aeronautics and Space Agency (Ns = 300 7]50)
CNES: Centre National d’Etudes Spatiales
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Table 1. Error factors and its ranges for 11 m antenna

FEET S
Adgt x40 10 mdeg

A =]l 5 mdeg

Z+%7] (17 bits) 2.7 mdeg

7% lagh® ~<~ mdeg

loa) B A 5 mdeg

of s Ll 10 mdeg

g 10 mdeg

u}gHd 47 mdeg @ 64 km/h

4 A=" <2 % (29749 172 1A
A= e et 91
2P 7 ~ 600 mdeg

1080

TLM_IRS-P6_20100315
T T T T T T T T 0.20
—— Azimuth _
Elevation o

300 - Do-Da(El) /

—— Do-Da(Az quard) /
270 Ch.2 Err. Az / qo10
240 Ch.2 Err. El

Do-Da(deg)

i "
) \Qt

LV

A it

e
VR B Ji, |
W

W A A Y
LF) "w‘/‘\/“», W
Wy

|
Lyl o
il

Uil

'

T T T T T T T T
0 100 200 300 400 500 600 700 800 900
Time (sec)

J2 2. AAEAE o183 FANTAF

Fig 2. Tracking accuracy measured using LEO for 11 m
antenna

2. FHA 28 4 GPse| 54
Table 2. Characteristics of tracking systems and GPS

o) AZ=x)

1o = _]

QreL} FA ol GPS
el Parabola, Parabola
° 2 axis 2 axis
=27] 11 m 3 m -
wlx]zb 0.42 deg 0.5 deg -
S 2.2 GHz 5 GHz 1.5 GHz
A= 50 mdeg 10 mdeg 15 m

olte} GPS A|=gle] Ade-2- 3 29} Atk

[s) f5s
dih 3443 2 FAeely] F44ste} Gps &

& AlelE wlaehHa] AAke] FA Qe A o]

715 FAERIaL, olme] 7)ok A FH4]

2®)7ke] Al 9F 5-150 km A% o]glch 1

3] & 5 dRel A FAskEe] o]

242 7w 23} Zokel, 53] 17 2 EellA

b 9aRs 9F 017 X84 FAghEe] 347
=

g% 005 =8k @4 =) =g 2 GHz Y §
AZA <kKHTLM)St 5 GHz W] FA#o|r]

www.dbpia.co.kr



AR % A R0

EL angle error of Airplane test (2008.4)

06 T T T T T T 7
— RAD2-GPS
— TLM3-GPS |6
— Target_H(km)|
5
g
s 14 E
4 =
S =
= =y
[} 3 [0}
o I
[ ko]
£ b 12 8
memwwwﬂ% °
1
-0
; -1

4 6
Target Elevation (deg)

33 3. a8 6. F37] #4745 240
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