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What we are going to Cover




Completed Survey

VRS or Single Base RTK?




Sigma Values




Accuracy Comparison




Accuracy/Precision

Remember that GI




SINGLE BASE STATIONS




What is Single Base Station RTK




Dis-Advantages







VRS = Virtual Reference Station
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Surveyor




Why do you need Networked GPS?




Base Station Installation




Base Stations Photos
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Why level and orient adaptor
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Reference Station Components




Provincial Control Integration




JIONOSPHERE AND
TROPOSPHERE




Tropospheric Model




Ionosphere is i




‘e from 1996 to Present

Cycle 23-24 ELlnsput Number Prediction (July 20086)
| I |
NASA press release
A backward sunspot
is a sign that the next
solar cycle is

“*w beginning.” (July 31)

i/ NASA press release:
JF ... it is expected to be
exceptionally stormy,
perhaps the stormiest
in decades.” (Mar. 10)

2005

NASA/MSFC/Hathaway




lonospheric Simulation

ISES Solar Cycle Sunspot Number Progression
Data Through 31 Dec 08
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— Smoothed Monthly Values —— Manthly Volues Predicted values (Smoothed)

Updatsd 2008 Joan 3 NDAA['S'WF"C Beulder,CO USA




lonospheric model example




tal Electron Count - TEC




lonospheric Storms







ow It works = VRS Network
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Data Formats




Why Cellular




ﬁ, _

|....||F||ﬂ. .*.#l....-ll.||
3 L._..l B Ny .l.

U

)
'

=

-
U

W

Roge




Telus Coverage

British
Columbia










Benefits of NTRIP usage
within an RTK networlk




VRS Processing Software




Network Model Integrity

@ Ionosphere component

@ Network Model Integrity: Predicted lonospheric Error IRIM
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Networlk Model Integrity

@ Network Model Integrity: Predicted Geometric Error GRIM
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Multipath




Quality Control - Multipath

Raw Data Analysis Quality Checks




Rover Integrity Fundamentals

Fover Fosition Errors = 30 (good & bad)




Rover Integrity Fundamentals

| Rover Integrity (Default): Position Errors

Rover Position Errors - North (good & bad)

Position Error [meters]
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Alarms

Select one alarm condition, then click Nest:

k Rover Integrity: [nit reliability too low
r|T|-c Rowver Inteqgrity: [t time longer than 200 =
thk FRowver Inteqgrity: RS of 30 pozsition eraor [Th window) too high




Integrity - Alarming




Quality Control - Coordinate Monitor




Quality Control - Raw Data Analysis




Initialization Attempts

Init Time Atempts (good & bad inits)

— RTCM RCY_INT_SS 18032 (gaod)

RTCM ROW_INT_SS_1R032 thar)

0
2:16:18 P 2617 Al 2:16:17 P
10212006 10220006 10225006




Initialization

Dilution of Precision

— RTCK RCH_IMT_25_13032

2:18:30 P 216829 Ap 21829 FM
10212006 102272006 10227006




Initialization cont’d...




Operation




Operation

Lanimnis_ct?_5700 0.0m nn21 omo il -ani1 nma 008 n.mn 001 (IR} 0oz0 0o
ATCH HOW_INT_S5_ 18032 0.001 0001 nnm 000 0 1002 0oz 0o | .00 0.002 0.002 oo 0.003

Conhection | WinM] MrE] WinH] Min20] MinaD] | Maeb] dawE| MaeH] MawiD| MaeiD] | GoodPes| BadPoc | Tt Poc |

Lanlronie_ct2 5700 003 1.046 0095 0ooo oo | iie| 0014 0.085 [IRICEE onse | 3851 0 3e=1
RTCM AOV_INT_55_1B062 0,006 0.00k 004 nom ope | 00m noom 0004 ooy ooE | 2218 0 321k

Mate that onle "good” postices are eorsiderad in his slalisics, L2 postion s which have a 30 enor less then 2 particuan thieshold,
- — |

Precizioe Mods FeakTire Kinsmatic
Meazue Irit Time: e

Connections ANMEA }.' Reference Position 'Oz i Position Errors }\' DoR }\' Mumber of Satellites }-
1




Operation

| RMSN| RMSE| RMSH| RMS 20| RMS 3D

0.070 0073 0. 023 0.020 0.051
0.007 0.002 0.002 0.003 0.002




Operation

Position Statistic

Nate that only "good" positions are considered in this statistics, 1.2, positions which have a 30 enor less than a particular threshold,

| GoodPos | BadPos | TotslPos |
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|Bad 3D Position Threshold for DGPS:

|Bad 3D Position Threshold for SPP-




Challenges for Network RTK




COMPARISON




Time to Fix (TTF)
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Horizontal Accuracy VRS
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Vertical Accuracy
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Conclusions




Questions?




