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Accuracy Analysis of GPS Ellipsoidal Height Determination in
Accordance with the Surveying Conditions
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Abstract

GNSS/Leveling technology makes it possible to get geoidal height geometrically using GNSS and Leveling
technology. GNSS/Geoid technology refers to a technology for obtaining orthometric height by subtracting geoidal
height achieved by Geoid technology from ellipsoidal height achieved by GNSS technology. The purpose of this
study is to verify the accuracy of the ellipsoidal height determination in order to verify the accuracy of the
orthometric height determination by the GNSS/Geoid technology. For the study, a test bed was selected in
Kyungnam province and GNSS Static surveying was accomplished in the test bed and then the GNSS data was
processed in accordance with various analysis conditions. So, it was verified the accuracy of the ellipsoidal heights
determination in accordance with the surveying conditions under the GNSS Static surveying. According to the
research results, to ensure the 3cm goal accuracy of the ellipsoidal height determination, it should be surveyed by
four fixed points on the survey area periphery and more than two hours of the GNSS occupation time, And also,
it was found that should be limited to a baseline distance of 20km under the GNSS Static surveying.
Keywords : GNSS/Leveling Technology, GNSS/Geoid Technology, GNSS Static Surveying, Ellipsoidal Height
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Figure 2. GNSS/Leveling by GNSS and Level

technology(Lee et al., 2009)
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Figure 3. GNSS surveying network in the Jinju Test
Bed

Table 1. Used control points in the GNSS surveying

network
Baseline Length Used (iﬁfifiﬂpomts
Center GBMO03
10km 0438(_)31’ ([)?2;00
20km 04?3079_%2{, I(}];).94871.’00
30km 04?3049_%0{’ [(f;?4539.bo

Table 2, GNSS surveying condition and surrondings

Surveying period Jun.28~Jun.30, 2015

GNSS occupation

. 4 Hours/session
time

Session numbers 3 Session

GNSS Receiver Trimble R7, RS, 5700

. Horizontal 5Smm=+0.5 -D
Receiver accuracy ortzomtat Smm=4.oppim

Vertical Smm=1.0ppm'D
Data sampling rate 15 sec
Mask angle 15°
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Figure 4., GNSS data processing network
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Table 3. Ellipsoidal heights of the four control points

in 10km network

Control Points Ellipsoidal
Number height(m) Used CORS
U0974 84.9106 GOCH,
U0897 55.06507 CHNG,
04-40-01 104.7937 HADO,
JINJ,
03-52-00 70.89757 CHWN
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Figure 7. Baseline 20km data processing network
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Figure 8. Distribution of the CORS and control
points in 20km network
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Table 4. Ellipsoidal heights of the four control points

in 20km network

Control Points Ellipsoidal
Number height(m) Used CORS
U0981 48.5068 GOCH,
U0902 48.6600 CHNG,
04-37-01 107.4466 HADO,
JING,
03-47-00 182.3820 CHWN
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Figure 9. Baseline 30km data processing network
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Figure 10, Distribution of the CORS and control

points in 30km network

Table 5. Ellipsoidal heights of the four control points

in 30km network

Control Points
Number

Ellipsoidal
height(m)

Used CORS

U1059

33.61228

u0900

43.49662

04-34-01
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03-43-00

70.94719
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JINJ,
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