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Collaborate with Sport Project
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New problems

Antenna Conditions

* Consumer grade Receiver
(UBLOX-MS8T)
Receiver -Small and light for wearable

* Full speed run




Results in the full speed run

Time series of
3D Fix sqution
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Time series of
Number of received satellites

# of Valid Satellites
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* Satellites decreased in the case v'Receiver ?

of full speed running



Consumer grade vs. Geodetic grade Receiver

Conditions
 Same antenna, place and runner

Consumer grade receiver Geodetic grade receiver
1.5Kg

Antenna

Receiver Inside the back pack



Comparison results by two receiver

Time series of

3D Fix solution by Geodetic grade 3D Fix solution by Consumer grade receiver
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Differences between those receiver
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Differences between those receiver

Receiver Clock Error

Low-cost receiver Clock Error (m)
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3D-Gravitational value

100m running track

9 10sec
8 |- Kl . o 3D accelerometers was settled
[ J
’ AP IR JRPT Y S % on the back of the runner
6 o..‘ 3 o’ (R D — .
° ') .o % o ° L I ® ** e
4 ® e o ' Py @
3 ".'%o." %e % 0:0' 0.0:..0:..‘0 ° .o..:.
) |2 Al ar ®* e Average 2.7 G
ot 2t Gl Dt 03 !
1 mfypp®e®e S0 ¢ "'0.:'5; Maximum 8.0 G
’ 0 50 100 150 200 250 300 350 400 450

400m running track
L0
10sec o o

Average 2.6 G
Maximum 9.3 G

0 200 400 600 800 1000 1200 1400 Data provided by %*%*i

O B N W b~ U1 O N 00 ©



Wearable RTK System

Conclusions and future work

Conclusions
* Moving of runner is loaded with high gravitation

* High gravitation load produced luck of data in consumer
grade receiver (Carrier phase observation)

Future work

* Find moving limitation of consumer grade receiver using
accelerometers

* Find stable device or way for receiver



* Thank youl!
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