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Service analysis and propagation measurement for DGPS land-based reference

station in Korea
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Abstract: Based on the radio wave propagation measurement of DGPS land-based reference stations, the DGPS
service coverage and signal quality in the receiving points are analyzed in this paper. The DGPS signal
strength and SNR in the receiving point are measured in the winter and summer season, respectively. In case
of DGPS reference station that can not provide the designed service coverage, the solution to improve the
service coverage is presented in this paper. Almost all DGPS reference station except reference station with
low ground conductivity or mountainous terrain provide the DGPS service coverages of 80% or more of the
designed service area. The service coverages of DGPS reference stations can be improved to pre-designed
service area in case of installation management of DGPS site on the plain terrain and good ground
conductivity. It is necessary to get the high efficiency of transmitting antenna to improve the service area.
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Figure 1:

in Korea.

Figure 2: Land-based DGPS reference station.

Table 1: Specification of land-based DGPS refer-
ence station

reference frequency | output | service
. antenna
station (kHz) (W) | range
. top-hat radial
Mu-ju 322 500 | 80km
90m
. | top-hat radial
Young-ju 289 500 | 80km
90m
eong- | top-hat radial
Pyeong P 303 500 80km
chang 90m
.| top-hat radial
Seong-ju 296 500 | 80km
90m
_ | top-hat radial
Chung-ju 318 500 | 80km
90m
Chun-ch
NTA 24.9m 286 500 | 80km
eon
438



0}

= A=
SAT

4

|E=
]

=W DGPS WF 7]&= g 54 B Adlz #£4
3. NDGPS W& 7|E= Av 53 4. U5 71&5 Av|2 4
ol x| Hol| ] 54 DGPS 7|52 AFE 4 =74 A¥E v o R UFol 42 DGPS AH
A3 $18AE L A Alsd o HSE A, ST Q] AH|x
H](SNR:Signal to Noise Ratio)©] 32 73} SNRET} Mol Bagh A9S E&39], NDGPS 7|79
M7E ol AWYAE g A5+ NDGPS 7|&E5 414
A2 9ol 2 7Ewe] st 8% ¢ eE Ve
S FAIHA 2 SNR S B4ESl. ok, 7E
ol ok Anj2 G AAE A Als
AAZ 21 A B Alsd FerlE aelesivh
Figure 37} Table 3-> 3 7|7 o2 REH A%
=& DGPS A5 & F47]ef sharlol SA4e
A7y =olt). 31 Figure 49F Tabled = 54 7|5
719k sk 7)ol 545 41 259

izolok 3t} ITU-R 823 23 DGPS F2417]
RHog

A&}
AAE we] 831 441719] 500Hz %
2] SNRo] 7dB ©]’Joll 4 10008 E T 1H|E
AHER Also] Aol rhsdteof dh=
T O] ATH3IME]. 3, A5 A
T AU o] 8] 7]FEE Table 29} 2ol

A719) =1 A g Eo] 20 dBV/mo| ™, 4] Az}
Apatt} Ealgk Al o] eFbA fo 7} Qltk = A
o = USCG 1132 40 dBWV/mE 7|Eo& o|&
<
T

MRS BAslg o, 4=417] Aol 20 dBWV
coverage

=9
&

Az

ik

&t
wrHl o]t

ol A 541 WA eRE ol
Table 2: Standard specification for service
of land-based reference station
standard specification remark
~ 80Km in
max. coverage s 7l
land
o o NMEA-0183
criterion receiving level
Messages
. USCG
receiver
40 dBxV/m | *COMDTINST1
threshold level
6577.1 1178
) 7 dB °]%¢
min. SNR > 8 dB
(ITU-R 823)
receiver
measurement 20 dB/NV/m DSM232
threshold level
WF DGPS 7lE=el FaEHAR! ZIEselA
3= A yle) (b) summer
A7 2 SNRS Figure 3: Measured signal strength  from
1=0]7] 95} Chuncheon DGPS reference station in, (a) winter
w2 A and (b) summer.
Table 37} Table 42=%E F+3 7|E=o] <o
DGPS 3t A= 47|19t shd7]ol FARSE &

& AEZ g9l g 5
=48k 54 dolEel AL
A5 REEE, T, AYE o B2
[
e ste] F47)9) sz Thsl]
T

80Km oA el A Z]E=el A HF
A

e S, A

AN

A3t 54

U 7]

i3

A W
= o 2~
Z=%]

B3k

sF (FA71/8P el o7t

g Fiow s

Sl gl o] g ek #1387 #|45(2014. 5)

439



Table 3: Measured signal strength from Chuncheon

DGPS reference station
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Table 4: Measured SNR from Chuncheon DGPS
reference station
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Figure 4: Measured SNR from Chuncheon DGP!

reference station in, (a) winter and (b) summer
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Table 5: Measured signal strength from land-based
NDGPS reference station

Table 6: Measured SNR from land-based NDGPS
reference station
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Figure 5: Service coverage according to radiaion
power from Pyeongchang DGPS reference station
(500W, 700W, 900W)
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