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e Survey-grade GNSS+ Speed sensor + IMU

Reliable RTK still requires dual-frequency Low cost

* Prospective accuracy in safety use for ITS like lane
recognition is said decimeter level with continuous

positions
10m 5m Im 10cm 1cm
| | >
Ta_l’g et Accuracy
#2 Product ($10-100) #1 Product ($200,000)

0.5m horizontal error and 100% availability |
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CORS(Continuously Operating Reference Stations)

observation data via the Internet

Tokyo(Univ. of Tokyo, Keio Univ., TUMSAT)
Bangkok(Thailand), Jakarta(Indonesia)

What you can do ?

You can get real-time precise position by RTK-GNSS

Reference

Rover
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Test

Schedule

1st

2014/8/13 13:07-13:32

2nd

2014/8/13 17:26-17:52

3rd

2014/8/13 22:26-22:50
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5th

2014/8/14 12:07-12:35
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* GPS/QZS/GLONASS/GALILEO/BeiDou
are entirely used in this test
* Trimble SPS855 receiver was used

* RTK : Trimble and Laboratory engine
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Multi-GNSS RTKD % R

Multi-GNSS RTK (Trimble engine)

Average NUS Fix rate GPS VS. Multi-GNSS RTK
Test 1 12.3 58.7% (Trimble engine)
Test 2 123 75 4%, Test 5 Average NUS Fix rate
- GPS 5.8 26.8%
Test 3 13.6 65.5% Multi-GNSS 14.2 70.5%
Test 4 12.4 60.0%
Test 5 14.2 70.5%

FIX rate comparison between GNSS combinations (Laboratory engine)
RTK FIX rate 48.2% 58.2% 55.5% 55.4% 64.7% 65.9%

Velocity output  67.0% 80.3% 86.5% 82.4% 91.5% 94.7%
G:GPS J:QZSS C:BeiDou R:GLONASS

The reason for small contribution of BeiDou/GLONASS to RTK was
just due to the shortage of high elevation those satellites
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30 (44.4%) 77.6 / 62.4 84.9 / 69.7 100/ 85.6 100 / 88.4
358 (37.3%) 50.3 / 40.0 70.8 / 59.0 96.9 / 80.4 100 / 86.1
40FE (30.9%) 22.5/17.8 45.8 / 36.5 86.4 / 70.1 98.5 / 82.5
45FE (25.0%) 6.7/5.3 19.0 / 15.1 69.9 / 55.9 93.5/76.4
50 (19.8%) 2.1/1.6 6.3/5.0 41.4 /32.9 41.4 /32.9
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Precise Point Positioning Test using
commercial service

30 minutes static and 15 minutes kinematic
Trimble SPS855+RTX (PPP) option
Comparison with RTK results

Omni-star was used
Open Sky

35.657

35.652

Horizontal plots at Harumi Area



Altitude Comparison between
RTK and RTX (PPP)

Red : RTK-GNSS
Blue : RTX using GPS/GLONASS

Static Kinematic

A

276500 277000 277500 278000 278500 279000 279500 280000

The accuracy was maintained within several centi-meters after 15 minutes
of power on. Small bias (about 10cm) was deduced from other reason.
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