Bull. Korean Soc. Fish. Tech. 35(3), 1999 REREH TS e, 35(3), 1999

GPSE o]-&3 A7A=AL A=l A AT

TR SUVIE Bk
AANE - 2Rt
(1999 7€ 39 A+4)

A study on the accuracy of Rangefinder between
vessels by use of GPS

Koang-Hong KIM and Hyeong-I1 SHIN*
Gyeongsang National University and Pukyong National University*
(Received July 3, 1999)

Abstract

The experimented rangefinder consist of sets of C/A-Code GPS and sets of L1 C/A-code & carrier
phase receivers connected by two spread spectrum radio modems in order to measure relative
range and bearing between two ship antennas by real time, comparing and analyzing accuracy of
both GPS receivers at the fix point on the land by means of executing zero baseline test by C/A code
and by carrier phase as well as measuring distance range 5m, 10m, 15m between each other
receivers. The results from the measurement of relative range and bearing are as follows as ;

1. According to the results from zero baseline test, the average error by C/A-code receiver is
less than 0.1m, which proves theories from published books but when each GPS receivers
track different satellites, the range accuracy error becomes up to 100m by means of S/A.
Because of this sudden wide range error, rangefinder is not appropriate at relative range
measurement without additional modification of the algorism of the GPS receiver itself.

2. According to relative range measurement by Carrier Phase and zero baseline test at static
condition, the range error is less than 3.5¢m in case that it passes more than 5 minutes after
GPS sets can track simultaneously more than 6 satellites. Its main reason is understood that
the phase center of antenna is bigger than geodetic antenna.

3. When range measurement of two receivers from 5m, to 10m to 15m, the each range error is
0.340m, 0.190m, 0.011m and each standard variation is 0.0973m, 0.0884m, 0.0790m. The range
error and standard variation are in inverse proportion to distance between two receivers.

4. L1 Carrier Phase GPS generally needs 5 minutes to fix and during this ambiguity search,
the relative range and bearing angle is shown to be various.
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Fig. 1. Schematic of set-up for rangefinder. diagram,
Table 1. Specification of GPS used in the experimental
Items Specification
Channels 12 channel parallel
Tracking C/A code and Carrier Phase Tracking
< 1m CEP, DGPS mode
Accuracy of < 16m CEP, SA INACTIVE
Position <40m CEP, SA ACTIVE
Series Two RS —232(TTL level) Data ports of asynchronous
Correspondence  TX1—RX1, TX2—RX2 : 19,200 baud
RX1 : NMEA/CMC—Binary : Set altitude, position, data & selectable output message & rates
Input RX2 : RTCM SC—104 message types : 1,2,5,7,9, 16
Output TX1 : CMC Binary or NMEA : GGA, GSA, GSV, RMC, VTG,

ZDA, GLL Ephemeris, Almanac Receiver Condition -
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Fig. 3. The experimented set-up for zero baseline
test of rangefinder(GPS 1 & 2) and SPS
(standard positioning service) GPS(GPS 3 &
4), respectively.
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Fig. 4. The analyzed data for the zero baseline test of SPS GPS(GPS 3 & 4).
(a) Number of satellites observed with GPS 8 by the elapsed GPS time.
(b) Number of satellites observed with GPS 4 by the elapsed GPS time.
(c) Difference of number of satellite between GPS 3 and GPS 4.
(d) Distance error of x axis by ECEF(earth center earth fix).
(e) Distance error of y axis by ECEF.
(f) Distance error of z axis by ECEF.
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Fig. 6. Variations of pseudo range of the observed
satellites by the elapsed GPS time.
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Fig. 7. Distance error of the zero baselinme test for
the rangefinder(GPS 1 & 2).
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Fig. 8. Satellite visibility and GPS availability in
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PDOP(b) far 15m apart from MCS to MS.
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