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¢ Network-based system

¢ TV broadcasting system

¢ Mobile and static experiment results
- Public phone line and TV wave

- Normal RTK and network based RTK

(normal RTK means it doesm t consiaer
atmospheric correction)




@  Outline of RTK-GPS

Precise real time Satellite Positioning
System

carrier Phase Positioning

Ranging mm Order

Positioning Precision a few cm (2arms)
Real-Time Positioning

o Many Applications
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A

Low power radio => 1km
Atmospheric effects => 10km

Altitude

RTK-GPS users in Japan have
desired more flexible, wider
and less expensive service
for a long time.
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Area Diagram of RTK-GPS .
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It is possible to use RTK-GPS
INn the wider area inside the
reference station network.
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Area Diagram of Network-Based RTK-GPS




) Diagram of Area Correction
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S [1ansmiss/on System ior
4| RTK-GPS Correction Data

¢ Cellular Phone Line
- 9600 bps
- Two-Way Communication
- High Price
- Re-Connection
¢ Specific Low Power Radio Device
- No Need a License
- Area: Several Hundreas meters




IV ASC Audio Sub-carrier Channée/
Auadlo Multiplex Data Broadcasting

o TV Audio Sub-carrier
Channel -> Data

| Transmission System

&+ TV Asahi Co,

o 1997 Ministerial
Ordinance

¢ /t can be disseminated
to many users in a wiae
area simultaneously

¢ Low Price

¢ Receive by usual TV
antenna

¢ Data Transmission Rate
-> 16kbps
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(16 bits + 288 bits/packet * 32 packets)/16 kbps = 0.577 S

0. 740sec to arrange the format
_%Hhﬁ

DIt Interieave: every. frame) or
consisted 32 plocks for Burst Noise

-‘--_-#

I l I I 1 I I

FC: Framing Code MC: Mode Confrol PF: Preffx

Practical Data Transmission Rate 8.43 kbps

Format for Data Frame of ASC
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@ 7V Relay Station

Mobile Reception Area with
Whip Antenna

Fixed Reception Area by
TV Yagi Antenna

Service Area of ASC In Kanto Region,



Size: W195 * H25 * D132 mm

ASC Recelver (ASC2001)
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Diagram of the aata flow in this experiment
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Via Public phone .
Via ASC

'V Antenna I
(Rod Type)

Scenery of User Station
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Another Static Test In the outside
of FKP area

References
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2  Horizontal result

2003/12/16
4 hours

Almost of epochs
can be fixed by
using FKP data
(over 90%)

In the normal RTK, fixed positions were not available
INn the almost epochs. (under 30%)
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Picture for Ship
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Picture for Antennas
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orizontal result (only fix)

-4000 -2Q40 2000 4000

j ’Ef: £;~




360000 361000 362000 363000 364000 365000

This height result corresponds to the 2 times

Round trips in the Tokyo Bay. We also conducted the
traditional RTK with baseline up to about 14km.

The results agreed well each other.

(network based ->80%, normal RTK -> over 99%)
A




<L+ Network-Based RTK-GPS Positioning by FKP via
: T'VASC

¢ 2-3cm Precision can be obtained in the case that
baseline Is over 30km, outside of the network

@ e Transmission delay is almost same via ASC or
S public phone line

o Static and Mobile Positioning have been done.

¢ Future

- Promote and stimulate practical use of network RTK
GPS In Japan

- Reduce time to fix (can be used not only static user
but also mobile user)

- Analyze raw aata using network-based system o
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