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Development of a position measurement system for athletes
using GPS carrier phase positioning.
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Table 1  Meaning of symbols on carrier phase
fSymbolJ Meaning 4]
c Light speed

Carrier phase angle
p Geometry distance
dt Receiver clock error
dr Satellite clock error
I Tonospheric delay
T Tropospheric delay

€L Carrier phase observation error
A Carrier wave length

N Carrier phase bias

dor Receiver initial phase
s Satellite initial phase

n Integer ambiguity
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Fig. 1 Interferometric positioning
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Fig. 2  Overview of GPS module (Hemisphere
GPS)
Table 2  Crescent OEM Board specifications

Dimension Lx W xH[mm| 71.1x40.6x12

Weight [g] 20
Maximum update rate [Hz] 10
Antenna MCX connector
Single:2.5(2DRMS)
Position accuracy[m] D-GPS:0.6(2DRMS)
RTK:0.02(2DRMS)
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Fig. 3  Fixed point observation
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Fig. 5 Temporal change in positioning solution
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Table 3  Positioning performance of fixed point
observation

Fix Rate [%)] 51.9

Time to First Fix [sec| | 432

Position accuracy [mm] | 9.2 2DRMS
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Fig. 6

Experiment system
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Table 4  XBeePro specifications
Dimension LxWxH [mm] 33x23x3
Weight [g] 4
RF Data Rate [kbps] 256
Indoor/Urban Range [m] 60
Outdoor RF Line-of-Sigt Range [m] 750
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Table 5

iment with XBeePro
Walking lane Inside | Outside

Transmission Times [times] | 4689 5162

Result of wireless communication exper-

Receive Error Times [times] 0 0
Success Rate [%] 100 100
Maximam Distance [m] 90 100
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Fig. 12  Peak acceleration at stepping
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