Orange County: Real Time

County of Orange, Califernia
Presented by Arthur R. Andrew: I




Chronelogy: ofi OCRTIN

Concept — winter 2000
DESIgnI netwerk and erder handware — fallF 20014
Installatien — late spring 2002

Start of real-time streaming — May: 7, 2002

RTK testing began inf August 2002

OCRTN
Was declared 100% operatienal at the
CSRC — OCRTN/BARTN meeting| in Orange County: on

February 20, 2003.




OCRITIN'IS a real-time netwolk of 10! permanent
GPS! stations (CORS)) that stream: 1-second raw
GRS data te a dedicated! server for real-time
PrECESSING and archiving

Erom this data, RTK corrections (RICM) are
generatediand made avaianle ter anyene at no
cost via the' Intermet




How: can we: benefit from OCRTN?

GRS static poest-precessing
= Data Isinew! collectediat 1 secondl epechs

u Rinex files can be created at any. interval
(1, 5, 15, 30, etc, files)

= Faster turn around time of Rinex
availalnlity

RTK surveying
LLocal base: stations' are nerlenger needed

RTK roVer receives base station data via
Internet

Only’ 1 receiver needed
Less personnel

Multiplerlhase stations fier enhanced
reliability’ andirange.




Possible Users

PUplIc anad Prvate SUrveyors

GIS Specialists

EMErgency ReEsponse

Police [Department

Venhicle Tracking Current users
Alrcraiit Navigation

Blidge and Dam; Defermation

Sclentiic Commuaiy

Anyoene needing real-time precise positioning




Current
OCRTN RTK Users

Orange County crews — 8 rovers

= Ashtech, Leica
Caltrans — 4 rovers Types

= Trimble of Surveys

? Private Survey Eirms
n Leica, Trimble Reconnaissance

GPS Venders/Rentals Aerial Target Control
s Ashtech, Leica, Trimble Landfill Quantities

Monument Location
Verification

Construction
GIS Inventory
Topographic
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COUNTY OF ORANGE - GEOMATICS
OCRTN - GFS REAL TIME NETWORK

- BCEGH CORE BITE

(5NHS, CCCS, ECFS are currently not Included In the real-tline network}




Telemetry
Connections:

Data streamed at
1 second using
Spread Spectrum
radios (900 MHz)

Telemetry
— - CORS TO REFEATEK.
— - CORS TO DATA CENTER
- - REFEATER TO DATA CENTER

@ - SCIGN CORE SITE




Telemetry Connections: Testing at BLSA:

Stream data at 1 second
rate using CDMA modem

OCRTN
Future OCETN Sites

@ - SCIGN CORS SITE







Real Time
Data EFlow:

Tape Drive




Current Network

VAW

| Device Master (16 port hub)

Data Splitter
(shares raw data)

Process data
Generates RINEX ————] __ PC#1
Archives data

Fire Wall

_— Process data
Generates RTCM messages

County Data Center

]
.....‘

RTK Corrections
available to users
with proper equipment

By -
L m .
ol Intemet ||==...... Any user needing RTCM data

for real time precise positioning




Current RTK Solution

Single Base Station Mode:

= RTK rover picks which base station to use by dialing the IP and port address.
This method allows rover to compute multiple positions from multiple base
stations on a single point.

Rover must have ability to control wireless modem (choose different port
assignments)

Nearest Base Station Mode:

= Server picks the closest base station to the rover position. Does not have the
ability to pick and choose different base stations.

s Rover must sends NMEA GGA autenemous; position (latitude, longitude, Reight)
10 network seftware via Interet.

Server streams RTCMiversion 2.2, message types 3, 18, 19, and 22
from selected base station to rover.
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w/hiling Fiegional “iderness Park.

10210 17:51:51

(el )

TERAP

2465332 3011

-4707050.4367

+3516603 5536

Fix

Current Software: Solution:

Fix

Santa Ana Cop. vVard

10410 17.51:51

Hshiech Z Series [dual fre)

TCPAP

24833331200

-4R92212 £733

+3522754 0331

Adust

Adjust

Modieska Peak

10/1017:51:51

Ashiech £ Series (dual freg)

TCRPAP

2457037 4000

47097946150

+3520335.0063

Adiust

Adijust

Saddieback Communiy Callege

10/10 17:51:51

24702022313

47127514230

+3505283 4237

Adust

Adjust

Drangs Emeigency Ops Center

10410 17:51:51

Bshlech 2 Serles (dusl freg]

2471016 4383

-4637800.4343

+3525084. 3531

Adust

Adiust

Bommer Canyon

10410 17.61:51

Ashlech 2 Seties (dual freq

2480028 R037

47031130246

+3511298.6175

At

Adiust

Fairview Park.

10A017:51:51

[
[
Ashizch £ Series [dual freg]
i
[
[

24859552 4675

4694871 1566

+3615327.1375

Ajust

Adjust

Cataling lsland 2

10/1017:51:51

Ashiech Z Series (dual freg

2532492 8261

AE9ET10.4184

+3483153, 9506

Adust

Adjust

Shareclffs Middie School

10710 17:51:51

)
]
Ashiech Z Series [dual freg]
l
)

Ashitech Z Series (dual freq)

2471059.0385

-AT19767.0114

+3495178.6380

Adjust |

Adjust.

Carbon Ciesk Contriof Stuchuie

Ashlech 2 Serles (dusl freg)

2478005 7430

-ARB7077. 2435

+3533852 0561

Adust

Adjust

Sonoia High School

Ashiech Z Seties (dual fie)

2481358 9581

-4680815.0778

+3535818.7035

Adiust

Adjust

Hoof

Ashiech £ Series [dual freq]

2482301 B347

-AE92838.0623

+3523199,0916

Adjust

Adiust

sErvED

10410 17:51:50

RTCHM

2495302 068

-469E02E.4417

+301E767. 4406

Adust

Adust

Biolsa Chica Channel

Ashlech 2 Seiies [dusl freg]

2493150 BE26

-4683357.0116

+3527876.2032

Bdust

Adiust

i

Bshlech 2 Seiies [dusl o)

TCRAR

+B376137.0000

+0.0000

+0.0000

Bt

Adict




OCRTN
Network RITK

HoW dOES, It WOorKk?

It works no different than standard
RTK. The standard RTK radios that
are restricted by line-of-sight are
replaced with wireless modems
that use the cellular provider’s cell
site network.




[ Scale=1:444444

OCRTN IP Address: 206.194.127.187

. noco

The site port assignments are as follows:

8000 — Nearest Base Station

8001 — BLSA {oeoe

8011 - WHYT @53“ |

8002 - CAT2 Santa Ana @Lﬂ"ﬂ"—...._ =

8013 - MJPK P GRANGE Wit

8012 — SACY ovak

8015 - SBCC |

8014 — OEOC e o

8017 — SCMS N

8016 — TRAK

8018 — FVPK N g
"’:,.;._ Q “Ts

i

E::fs.

8010 - Geodetics Smart RTCM Client




RTK Recelvers operating with OCRTN

Ashitech — Ranger (TDS Survey: Pro)
m Z-Extreme -
u  Z-SUKRVeyor

Leica — System 500
= SR530

Trimble — TSCE & TSC1
= 5700
= 4700, 4800

Spent considerable time in getting different
receivers to work.

Most limitations are do to interface software.
Some can control the modem settings, some
cannot.




Wireless, Internet Modems

allews access tol Internet data (TCP/1P)

CDMA/1XRTT - Code Division Multiple Access
Static and Dynamic 1P, uses TCP/IP

Cost around $200 - 800 per modem

In Orange County, Verizon and Sprint are the providers.
Service charge'is $79.99 per month, unlimited use.

Operates @ 50 — 70 Klps
GSM/GPRS — General Packet Radio Service
Access

Dynamic IP, uses TCR/IP

Cost around $200 - 800! per modem

In Orange County, AT&T / Cingular are some ofi the the
providers. Service charge is $79.99 per month,
unlimited' use.

Operates @ 50 Khps




OCRTN
Network RIK

HowW! el does It Work?

It works only as good as the GPS
receiver you're using works.

Some receivers may do better on
longer lines.

Some receivers may fix the
ambiguities (TTF) quicker than
others.




RTK Field Test

Instrument — Leica SR5301 GPS) receiver

Locate two monuments lecated on
County: parking| garage

Position menuments multiple times; from
6 different base: stations, at diffierent
paseline: lenghs

Compare poesitions to “truth™ positiens

“Truth” = six - 4 hour static sessions over a
pered ol 2 Weeks










|
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Base Stations
Used:




SACY BLSA
2km/1.2 miles 15km/9.3 miles

e

0 g




TRAK SBCC
16km/10 miles 29km/18 miles




SCMS CAT?2
A1 km/26 miles 64Km/40 miles




Procedures:

Single: Base Station) RIK
ERSERVatIons

Interger Eixed Solutions

Obsenvation = 20/ epochs
@ 1 second

Walted no Ienger than: 3-
A minuites; tor etanmix

Base Station

SACY (2km)

BLSA (15km)

TRAK (16km)

SBCC (29km)

SCMS (41km)

CAT2 (64km)

#9000

717

Lai® T

TV

(I

217

0/7

#9001

9/9

719

9/9

719

5/9

5/9




& SACY (2km) m BLSA (15km) ~ TRAK (16km) > SBCC (29km) X SCMS (41km) ® CAT2 (64km)




& SACY (2km) m BLSA (15km) ~ TRAK (16km)  SBCC (29km) X SCMS (41km) @ CAT2 (64km)




9000 RTK Heights relative to Published Base Hits.

= = Baseline RMS (5mm @ 0.5ppm)
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SACY BLSA  TRAK  SBCC  SCMS  CAT
(km)  (15km)  (16km)  (2%km)  (4lkm)  (64km)

Base Station




9000 RTK Heights relative to Published Base Hits.

= = Baseline RMS (5mm @ 0.5ppm)

1-

+
%

SACY BLSA  TRAK  SBCC
(km)  (15km)  (16km)  (29km)

Base Station

SCMS
(41km)

CAT2
(64km)




9001 RTK Heights relative to Published Base Hts.

SACY(2km) BLSA  TRAK  SBCC
(L5km)  (l6km)  (29km)

Base Station




Issues effecting RTK Heights

SACY TRAK  CCCS
il

2000.0 2001.0 2001.949 2002.949




Base Station Characteristics

Each Baser Station has 1ts own
characteristics related: to:

x Geology
n Sky Visibility
s OBSstructions
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Long-term subsidence area




May 2002 to Januar y 2005 Time Series




Hew: tor start using OCRTN

Call' Art Andrew @ (714) 834-3804

= Explain what yourll need te upgrade: youl:
existing equipment.

s Ill-meet with youlte help setup eguipment
and explam how: OCRIINIWOorKS;




Thank you

Questions?




