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The Accuracy Analysis of Each Test Area
Short Baseline Using Satellite Navigation System

o2 8 A & = 8

(=3 —

Park, Woon Yong Cha, Sung Yeoul Hong, Soon Heon

®E

GPS(Global Positioning System)7} EEZAL 7|8 &3 F+2RE
g8&A4e] ¢t AL o A7 ARoN YEFIAAY, 1F Ud
9% GPS $AAZ 2 e H4 47 o)tz Dol E ArdrAle
t @A3 dojddes RS ¢ 5 Ao

nrEkA GPS ¢4 3 GLONASS(GLObal Navigation Satellite System)E 233l 949 7t A
€ ¥9 Ho B2 92 FERE Y539 IE FH AXZE2AH A¥=E do is
GPS/GLONASS Z#gAI2¥o g2 =R N 54, N9 u5xz, 7HA94
AAREEE Aste RS FFAAT

ABSTRACT

GPS proved to very practical in the application of geodesy and surveying such Civil
Engineering, control point surveying and the deformation surveying of structure, but the
accuracy of static GPS positioning is degraded at the sites which the visible satellites of GPS
are less than 4, i.e. the urban area covered with the high building and the industrial zone.

Thus, the combined GPS/GLONASS system was introduced to acquire the high accuracy of
static positioning by a few satellites. So the combined GPS/GLONASS system show the good
results at the sites which the accuracy of positioning is degraded due to few satellites, the
cutoff of signal, and multipath in the urban area
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Fig. 2. Satellite distribution of GLONASS
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Table 1. Satellite signal for GLONASS
and GPS

GLONASS GPS

Carrier |L1:1602 -- 16155MHz | L1 : 1575.42MHz,
frequency | L2:3246 -- 12565MHz | L2 1 122760MHz

C/-code on L1, C/A-code on L1,
Code P-code on L1 and 1.2, { P-code on L1 and 12,
same code for all different codes for
satellites each satellites
Satellite
separation | FDMA CDMA
technique

Code |C/A-codei0511 MHz, |C/A-codetl.023MHz,

frequency | P-code : 511 MHz P-code:10.23 MHz
System
time
on UTC(SU) UTCUSNO)
of UTC
Satellite clock offset,
clock gzﬁegﬁsegﬁ ot frequency offset,
correction cy frequency rate

every 30 minutes,
Orbit | satellite position,

parameters | satellite velocity

satellite accelation

every 60 minutes,
modified Keplerian
elements
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Table 2. Transformation Parameter from
PZ-90 to WGS-84

X —0.4Tm
(y]u{;m=(—o.51m +(1+22x107%)
zZ —1.56m
u

v |PZ30

( 1 —1.728x107% —0.017x10"°¢
w

1.728x10°¢ 1 0.076x10"°
0.017x107% —0.076x10°° 1
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Table 3. The Specification of receiver and antenna

Receiver Antenna

Type Legacy(JAVAD) LegAnt

Tracking| 40 L1 channels
channel | 20 L1+L2 channels GPS/GLONASS

’?‘lrgarilsd L1/L2 C/A and P Code and Carrier
Horizontal
Static 3 mm+1ppm(XD)
for dual frequency
Rapid Static 5 mm+lppm(XD
for single freguency
Kinematic 10 mm+1.5ppm(X D)
Accuracy| for dual frequency

15 mm+1.5ppm( XD
for single frequency
Vertical 5 mm+1.5ppm( X D)

for dual frequency
mm-+1.5ppm( XD
for single frequency
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Fig. 6. Network(Open Sky area)
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Fig. 7. Network(Semi-Urban area)

Fig. 8. Network(Apartment area)
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Table 4. Differences of baseline vector(Open
Sky area)

Check GG GPS PS L1
ot | L2 [GO L o BPS L

Lin (m) | 4d(m) | 4d(m) | 4d(m) | 4d(m)

51.916 | 51.910 | 51.917 | 51.916
+0.007 | +0.013 | +0.006 | +0.007

03-01| 51.923

49.998 | 49.993 | 49.997 | 49.99
+0.002 | +0.007 | +0.003 | +0.005

01-02| 50.000

14.001 | 14.005 | 14.001 | 14.002
-0.001 | +0.005 | -0.001 | -0.002

03-02| 14.000

13.996 | 13.990 | 13.996 | 13.994
+0.004 | +0.010 | +0.004 | +0.006

01-04] 14.000

50.003 | 50.011 | 50.002 | 50.004

03-04] 50.000

-0.003 | -0.011 | -0.002 | -0.004
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Table 5. Differences of baseline vector (Semi
~Urban area)

Check | 2 |96 1| gy (65 11
Lin (m) | 4d(m) | 4d(m) | 4d(m) | 4d(m)
S1-53| 52.498 fﬁlﬁﬁé fi-ﬁgg %332 3(2).322
oo [T T
oo o [ T o
S2-52| 1600 | o008 T-003 006
o o [ T
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Table 6. Differences of baseline vector (Apart

-ment area)
Check | GG GPS

1 P 1]
o | Ly2 [ SO pypn BPS L
Lin (m) | 4d(m) | 4d(m) | 4d(m) | 4d(m)
51.416 | 50.814 | 51.416 | 50.814
AL-A3) 52652 +1.236 | +1.838 | +1.236 | +1.838
17510 | 16.438 | 17510 | 16.438
AL-Ad) 16.500 -1.010 | +0.362 | -1.010 | +0.162
49995 | 48655 | 49.995 | 48.655
Ad-A3) 50.000 +0.005 | +1.445 | +0.005 | +1.445
45794 | 45794 | 45.794 | 45.794
AL-A2) 50000 +4.206 | +4.206 | +4.206 | +4.206

A2-A3| 16500 —— — - -
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Fig. 9. Comparison of positioning method
(Open Sky area)

Fig. 10. Comparison of positioning method
(Semi -Urban area)

Fig. 11. Comparison of positioning method
(Apart —-ment area)
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Table 7. Baseline vector Differences with
Cut off (GG-Open Sky area)

Check| 100 | 200 | 30° | 40°
Point
Line\| (m) | 4d(m) | 4d(m) [ 4d(m) | 4d(m)
51.916 | 51.914 | 51.912 | 51.912
+0.007 | +0.009 | +0.011 | +0.011
49.998 | 49.995 | 49.995 | 49.993
+0.002 | +0.005 | +0.005 | 0.005

14.001 | 14010 | 14012 | 14.014
~-0.001 | -0.010 | -0.012 | -0.014
13.996 | 13.991 | 13.991 | 13.989
+0.004 | +0.009 | 0.009 0.011

50.003 | 49.995 | 49.995 | 49.990
-0.003 | +0.005 | +0.005 { 0.010

03-0151.923

01-02|50.000

03-02 {14,000

01-04 {14.000

03-0450.000

Table 8 Baseline vector Differences with
Cut off (GPS-Open Sky area)

Check| 100 | 20° 30" | 400
Point
Line\| (m) | 4dim) | 4d(m) | 4d(m) | 4d(m)
51917 | 51916 | 51912 | 51911
+0.006 | +0.007 | +0.011 | +0.012
49.997 | 49.995 | 49.995 | 49.993
+0.003 | +0.003 | +0.005 | +0.005
14.001 | 14.010 | 14.012 | 14.012
-0.001 | -0.010 | -0.010 | -0.012
13.996 | 13.991 | 13.991 | 13.988
+0.004 | +0.009 | +0.009 | +0.012
50.002 | 49.997 | 49.995 | 49.988
-0.002 | +0.003 | +0.005 | +0.012

03-01 |51.923

01-02 {50.000

03-0214.000

01-0414.000

03-0450.000
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Table 9 Baseline vector Differences with
Cut off (GG-Semi Urban area)

Check | 1¢° 207 30° 40
Point
Ad(m) | 4d(m) | 4d(m) | 4d(m),

Line (n)

49 2.492 | 52.485 | 52.480
S1-S3| 52498 52492 | 5

+0.006 | +0.006 { +0.015 | 0.02

50.007 | 50.007 | 50.010 | 50.018
-0.007 | -0.007 | -0.010 | -0.018

S$3-54| 50.000

15971 | 15971 | 15.900 | 15.850
+0.029 | +0.029 | +0.100 | +0.150

S1-54| 16.000

15.946 | 16.047 | 16.105 | 16.128
+0.054 | -0.047 | -0.105 | +0.128

$3-S2 16.000

49.956 | 49.918 | 49.883 | 49.833

§1-52| 50.000

+0.044 | +0.082 | +0.117 | 0.167

Table 10. Baseline vector Differences with
Cut off (GPS-Semi Urban area)

Check | 10 | 20" | 30" | 40°
Point
Line\| (m) | 4dm) | 4d(m) | 4dm) | 4d(m)
52.492 | 52.492 | 52.485 | 52.485
+0.006 | +0.006 | +0.013 | +0.013
50.010 | 50.010 | 38.257 | 38.257
-0.010 | -0.010 [ +21,743 |+21.743
15.978 | 15.978 | 20.283 | 20.283
+0.022 | +0.022 | -4.283 | -4.283
16.032 | 16.032 | 20.982 | 20.982
+0.032 | +0.032 | -4.982 | -4.982
49,908 | 49.908 | 38.696 | 38.69%
-0.092 | -0.092 | +11.304 [+11.304

S1-S3 | 52.498

S3-54 | 50.000

S1-54 | 16.000

S$3-52 | 16.000

S1-82 | 50.000

Table11. Baseline vector Differences with
Cut off (GG-Apartment area)

Check | 10° 20° 30° 40°
Point
dd(m) | 4d(m) | 4d(m) | 4d(m)

Line (m)

51.416 | 50.751 | 50.677 -
Al-A3| 52652 +1.236 | +1.901 | +1.975 -
17510 - - -
-1.010 - - -
49,995 | 49.078 | 48.965 -
+0.005 | +0.922 | +1.035 -
45794 | 45.737 | 45.562 -
+4,206 | +4.263 | +4.438 -

Al-A4} 16500

A4-A3| 50.000

Al-A2Z} 50.000

A2-A3] 16.500
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Table 12. Baseline vector Differences with
Cut off (GPS-Apartmet area)

Check | 10° 20° 30° 40°

Point
51.416 | 50.751 | 50.677 -
Al-A3| 52652 +1.236 | +1.901 | +1.975 -
17.510 - - -
Al-A4] 16.500 ~1.010 - — —
49,995 | 49.078 | 48.965 -
A4-A3/ 50.000 +0.005 | +0.922 | +1.035 -
45794 | 45658 | 45.480 -
A1-AZ| 50.000 +4.206 | +4.342 | +4520 -
A2-A3| 16500 —— - - -
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