
GPS

106 12 26

2

e-GNSS

/
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4

70



5

•
•

•

•

•

GPS BDS

6

• (2016) GPS
BDS RTK

GPS CDMA
BDS CDMA

GLONASS FDMA

BDS 9.10
GPS 6.67
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1.
( )

2.
( )

3.
( )

7

(NCKU)

8

DD ionosphere-free
combinations

DD HMW functions

• Kalman Filter (smoothing)
• Baseline components 

( )
• Zenith troposphere delay

• Elevation-dependent weights

Float 
solution

Fixed
solution

LAMBDA

GPS BDS

Code Phase Code Phase
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•
•

•
• Trimble NetR9

•
• 15

•
• 2017/08/25

•
• JPL GIPSY

9

NCUS-HFAN 50 km

NCUS-LSB0 106 km

HFAN-LSB0 141 km

NCUS-CKSV 239 km

HFAN-CKSV 265 km

• GPS GLONASS Galileo
BDS QZSS

10

73



11

12

(Trimble Net R9 )
= 3 mm + 0.1 ppm
= 3.5 mm + 0.4 ppm

(Convergence Time)

<
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GPS GPS+BDS

GPS 2375 (s) 3630 (s)
GPS+BDS 100 (s) 1435 (s)

13

14

GPS 4600 (s) 4325 (s)
GPS+BDS 770 (s) 2595 (s)

GPS GPS+BDS
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15

70% 50%

GPS GPS+BDS

50%

16

(Daily Solution)
24

(m) (m)
GPS GPS+BDS GPS GPS+BDS

50 km 0.002 0.002 -0.001 -0.003 0.003 0.006 
106 km 0.004 0.005 0.001 0.002 0.003 0.001 
141 km 0.005 0.003 -0.002 0.006 -0.002 -0.008 
239 km 0.004 0.008 0.004 -0.010 -0.008 0.003 
265 km 0.004 0.005 0.001 -0.009 -0.012 -0.004 

0.004 0.005 0.001 -0.003 -0.003 0.000 
0.004 0.005 0.002 0.007 0.007 0.005

24
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17

18

NCKU GAMIT

(m)

NCKU 0.015 0.027 
GAMIT 0.014 0.031 

NCUS-HFAN (50km)

GPS
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19

(m)

NCKU 0.020 0.055 
GAMIT 0.020 0.068 

HFAN -CKSV (265km)

NCKU GAMIT

GPS

20

GPS GPS+BDS

(m)

GPS 0.015 0.027 
GPS+BDS 0.014 0.022 

NCUS-HFAN (50km)

NCKU
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GPS GPS+BDS

21

(m)

GPS 0.020 0.055 
GPS+BDS 0.015 0.039 

HFAN -CKSV (265km)

NCKU

22

GPS GPS+BDS

19% 22%

19%

79



•
•

GPS BDS
50%

• (Daily
Solution)

24

•
• 19%

22%
23
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