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Surveyinitiatives
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TDOT GNSS Reference Netwo

A Installation Began in January 2007

A Reference Stations
I 42 TDOT Owned Stations
I 5 ALDOT Stations
9 CERI Stations

6 KYTC Stations
4 MODOT Stations
8 NCDENR Stations
5 USM Stations

79 Stations
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Typical Reference Station Equipmeé
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TDOT GNSS Reference Netwo
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TDOT GNSS Reference Netwo

A User Information A Types of Users

I 164 Contracts in Place ]
T 229 Private Rovers

i 50 TDOT Rovers I

1 279 Potential Rovers

A Contract Fees
i $150 Application Fee
I'$ 25 Per Rover/Per Mo.

Surveying and Engineering
Companies

Local, State, & Federal
Government

" Equipment Vendors

I Agricultural Users

I Utility Companies

'~ Construction Contractors

Universities

" Law Enforcement
- Cemetery
" Real Estate
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TDOT GNSS Reference Netwo

FATopNET-¥
Setup View Help

HEraa@fole

Reference st... I G ¥ I SVs (G... | Last Epoch I Status

& TN1D TDOT 1148 1705:4 13:40:09 OK

& TH1L TDOT 1148 1705:4 13:40:09 OK

& TNL2 TDOT 1146 1705:4 13:40:09 OK Amolr AK_C
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P TE TDOT 1148 17054 13:40:09 OK ILK Djl ll
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& 1B TDOT 1048 1705:4 13:40:09  OK THAZL A T41 tT 4 503 NE
& TN17 TDOT 1148 1705:4 13:40:09 OK i P I TN .‘ t ; N
& TS TDOT 1048  1705:4 13:140:09 OK Ry 6% mU““UII ‘h%?i 28
& TN19 TDOT 948 1705:4 13:40:09  OK o 4 Trgash
4 TNIB TDOT 1148 1705:4 13:140:09 OK
& Th21 TDOT 1148 1705:4 13:40:09  OK i ﬁs NJI O ; 1 ; ff
& Thz2 TDOT 1048  1705:4 13:40:09 OK 35°°I|’° e drashS N
& Th23 TDOT 1148 1705:4 13:140:09 OK =Ttassn : ,A'Aus_RTcms

TDOT 1148 1705:4 13:40:09. OK 5 ACALID_RTCM3
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T — e

N21

90°00'00"W 85°00'00"W
Rover ID l Mountpoint (Port #) l Service l Quality l Position ¥ l Distanc... l S¥s ... ] Bytes Sent l IP Address l Ntrip User Duration Zl
0913-120374 #7065 RTK(TN32) Invalid 1148 2031959 159.19.10.28 1h35mSas
0913-121678 TN33_RTCM_3.0 RTK(TN33) Invalid 11+8 1462864 32.132.54.118 byrdsury 1h23m14s
0913-121979 M547 RTK(TN47) Invalid 1048 1678818 12.108.228.231  gcgousm 1h20m38s
@ 0913-130406 Closest_CMR+ RTK[Auto] RTK fixed 36°25'26.3940"N §2°26'S... 1148 650597 70.193.65.66 lyonssurvl 35m10s
- 0913-130508 TN3Z2_RTCM_3.0 RTK(TN32) DGPS 36°27'53.3902"N 86°39'1... 11+8 603104 174.252.157.118 jmcsurvey 34m36s
@ 0913-131012 MNetwork_CMR+ Metwork RTK  RTK fixed 35°33'41.4152"N 89°25'4.., 9+0 246300 75.236.26.77 jwillis 29m37s
-+ 0913-131313 Closest_RTCM_3.0 RTK[Auto] DGPS 34°57'27.4207"N 85°13'0... 1148 445445  166.159.29.84 therlsgroup 26m16s
@ 0913-131514 MNetwork_RTCM_3.0 MNetwork RTK  RTK fixed 35°00'00.0401"N 85°33'4... §+8 343494 166.139.164.248 ragansmith 24m06s
@ 0913-131815 Metwork_RTCM_3.0 Metwork RTK  RTK fixed 35°47'09.4420"N 86°25'2... 9+8 316690 166.161.36.49 wiserco 21m31s
® 0913-131818 Trimble_Closest RTK[Auto] RTK fixed 36°30'47.2902"N 87°15'3... 11+8 436430 166.248.82.226  ByardConst... 21m19s
@ 0913-132832 Trimble_Closest RTK[Auto] RTK fixed 36°15'10.7851"N 86°49'S.., 1148 236789 166.195.210.198 PPL 11m40s
@ 0913-133137 Closest_RTCM_3.0 RTK[Auto] RTK fixed 35°02'55.9920"N 89°46'2... 1048 143995 32.160.8.84 milestone 8mS2s
4 0913-133340 Trimble_Network Metwork RTK  RTK float 35°56'26.7098"N 86°49'0... 9+8 94774 174.252.145.255 kblackburn SmS8s
@ 0913-133645 TN44_RTCM_3.0 RTK(TN44) RTK fixed 35°50'03.6448"N 88°58'0... 1149 67497 166.161.40.137  pls11803 3m47s

«| | »
9/13/2012 8:39:26 0913-133544 - rover disconnected after 3m48s
Rovers: 32 Ref.Stations: 70/78 ] Leap Seconds: 16 l GPS Time: 13:40:09
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TDOT GNSS Reference Netwo

A Benefits

I Ability to do more with less.
AReal Time Survey Capabilities
APost Processing with fewer field staff

I Others can use network
I Some Maintenance costs recovered
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High Definition Scanning
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High Definition Scanning

A 3 ¢ Leica Scan Station C10 Scanners Deplo
I 2InEast TN
I 1inWest TN

A Collects Up to 50,000 points per second
A Up to 300 mm range

A 360 degree Horizontal Field of View

A 270 degree Vertical Field of View
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HDS Example:640 Knoxuville
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HDSE=xamplel-640Knoxville
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Traditional Workflow wGPS Static Control (1 Crew of 4, 1 Full Day)

for 1 Mile of ‘ wProcess Data
Interstate Survey, No

ROW

wCoordinate with TDOT Maintenance and THP for Traffic
Control and Phasing Plan

wPublish to Media (8 working days)

w3 man crew surveying roadway lmeork (2 days)

w1 person (1Day)
wt N2OSaasz LYLRZNI G2 /!5%
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HDS Workflow for 1
Mile of Interstate
Survey, No ROW

wCombine GPS Static Acquisition with LIDAR Targeting (N¢
Extra Personnel or time required)

wProcess Data

wMinimum coordination with TDOT Maintenance for should
closure signage when applicable.

‘NJ &S50 dzL]
DS NI | LJ .
63§P§r%ar§s§ryteam collecting all data

w10-15 minutes per setup on average (Traverse Method)

w1 person (1Day)
wt N2O0S&aas LYLRNIG G2 /!5%
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1 mile Interstate no ROW

Time(Field)

Time (Office)

Personnel Required (Field)
Personnel RequiregDffice)

Man-Days (Requirediorking time)

*Doesnot include maintenance
personnel

Traditional

HDS




LIDAR Savings: Safety




Project Description:

Campbell County, TN

Fill slope failure onT5 S

2 lanes of-I75 completely shut down

voffice: 7 gérd Meeting of the Civil GPS Service Interface Corlﬁqu%tgéj in to [% %e%per%p 1
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I-75 Slide Traditional HDS

Time (Field)

Time (Office)

Personnel Required (Field)
Personnel RequiregDffice)

Man-Days (Requiredorking time)

Time is Based on a 7.5 Hr. Day



Project Description:

Campbell County, TN

Fill slope failure onT5 S

2 lanes of475 completely shut down




Project Description:

Campbell County, TN

Fill slope failure onT5 S

2 lanes of475 completely shut down
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175 Slide: Campbell County









175 Slide: Campbell County



