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Discussion Topics 

ÅOrganization 

ÅSurvey Initiatives 

ÅAerial Survey Initiatives 
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Organization 
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Headquarters 

Design Division 

Surveys & 
Contracts Unit 

Contracts 
Section 

Office of Aerial 
Surveys 

Field Survey 
Support 

Å TDOT GNSS Reference 
Network  

Å Geodetic Support 
Å Survey Manuals & 

Training 
Å Project Scheduling 
Å Continuing Contract 

Management 
Å Emerging Technology 

Å Consultant Contracts 
Å Advertisements 
Å Invoice Processing 
Å Pre-qualification 
Å Historical Contract 

Records and Database 
 

Å Imagery Planning, 
Acquisition, Processing 

Å Mapping & 
Orthophotography 
Development 

Å Continuing Contract 
Management 

Å Emerging Technology 
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Field Staff Organization 

Region Office 

Roadway Design 

Regional Design 
Staff 

Field Survey 
Staff 

Å Field Survey Staff 
Å GPS Field  Crews 
Å Location Field Crews 
Å R.O.W. Staking 
Å Terrestrial LiDAR 
Å Office Processing of 

Field Survey Data 
 

Å Roadway Design 
Activities 
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Survey Initiatives 
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TDOT 
GNSS 

Reference 
Network 
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TDOT GNSS Reference Network 

ÅInstallation Began in January 2007 
ÅReference Stations 
ï42 TDOT Owned Stations 
ï  5 ALDOT Stations 
ï  9 CERI Stations 
ï  6 KYTC Stations 
ï  4 MODOT Stations 
ï  8 NCDENR Stations 
ï  5 USM Stations 
    79 Stations   

Å22 Supplemental Stations Planned 
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Typical  Reference  Station Equipment  
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TDOT GNSS Reference Network 

42 TDOT STATIONS 36 PARTNER STATIONS 

22 SUPPLEMENTAL  STATIONS 
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TDOT GNSS Reference Network 

ÅUser Information 
ï164 Contracts in Place 
ï229 Private Rovers  
ï  50 TDOT Rovers  
ï279 Potential Rovers 
 

ÅContract Fees 
ï$150 Application Fee 
ï$  25 Per Rover/Per Mo. 
 
 
 
 

ÅTypes of Users 
ïSurveying and Engineering 

Companies 
ïLocal, State, & Federal 

Government 
ïEquipment Vendors 
ïAgricultural Users 
ïUtility Companies 
ïConstruction Contractors 
ïUniversities 
ïLaw Enforcement 
ïCemetery 
ïReal Estate 
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TDOT GNSS Reference Network 
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TDOT GNSS Reference Network 

ÅBenefits 

ïAbility to do more with less. 

ÅReal Time Survey Capabilities 

ÅPost Processing with fewer field staff 

ïOthers can use network 

ïSome Maintenance costs recovered 
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High Definition Scanning 

I-75 Slide in East Tennessee 
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High Definition Scanning 

Å3 ς Leica Scan Station C10 Scanners Deployed 

ï2 In East TN 

ï1 in West TN 

ÅCollects Up to 50,000 points per second 

ÅUp to 300 mm range  

Å360 degree Horizontal Field of View 

Å270 degree Vertical Field of View 

 



53rd Meeting of the Civil GPS Service Interface Committee September 16, 2013 

HDS Example: I-640 Knoxville 
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HDS Example: I-640 Knoxville 
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Terrestrial LiDAR 
Å Traditional Workflow 

for 1 Mile of 
Interstate Survey, No 

ROW 

 
 

Set Control 

ωGPS Static Control (1 Crew of 4, 1 Full Day) 

ωProcess Data 

Traffic 
Control 

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

ωPublish to Media (2-3 working days) 

Ground 
Survey 

ω3 man crew surveying roadway line-work (2 days) 

Office Work 

ω1 person (1Day) 

ωtǊƻŎŜǎǎΣ LƳǇƻǊǘ ǘƻ /!5Σ .ǳƛƭŘ 5¢aΣ ŜǘŎΧ 
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Terrestrial LiDAR 
Å HDS Workflow for 1 

Mile of Interstate 
Survey, No ROW 

 
 

Set Control 

ωCombine GPS Static Acquisition with LiDAR Targeting (No 
Extra Personnel or time required) 

ωProcess Data  

Traffic 
Control 

ωMinimum coordination with TDOT Maintenance for shoulder 
closure signage when applicable. 

Lidar 

 Survey 

ω3 Person scan team collecting all data  

ω10-15 minutes per setup on average (Traverse Method) 

Office Work 

ω1 person (1Day) 

ωtǊƻŎŜǎǎΣ LƳǇƻǊǘ ǘƻ /!5Σ .ǳƛƭŘ 5¢aΣ ŜǘŎΧ 

нллΩ wŀŘƛǳǎ ǇŜǊ ǎŜǘǳǇ 
ǿƛǘƘ рлΩ ƻŦ ƻǾŜǊƭŀǇ 
ȅƛŜƭŘƛƴƎ оллΩ ōŜǘǿŜŜƴ 

setups. 
 
 



LiDAR Savings 1 mile Interstate no ROW Traditional HDS 

Time (Field) 
Time (Office) 

3 Days 
2 Day 

1 Days 
1 Day 

Personnel Required (Field) 
Personnel Required (Office) 

3* 
1   

3* 
1 

Man-Days (Required working time) 11 4 

*Does not include maintenance 
personnel 

 

64% Reduction in cost based on Man-
Day estimates. 

 

 

 



LiDAR Savings: Safety 

Less 
Time 

Less 
People 

Less 
Exposure 
to Traffic 

SAFETY! 
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I-75 Slide 
Project Description: 
Campbell County, TN 
Fill slope failure on I-75 S 
2 lanes of I-75 completely shut down 
 

Left office: 7 a.m.                                             Turned in to Design: 6 p.m. 
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I-75 Slide 
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I-75 Slide 



I-75 Slide 

 

 

 

 

I-75 Slide Traditional HDS 

Time (Field) 
Time (Office) 

5 Days 
1 Days 

1.5 Days 
.5 Days 

Personnel Required (Field) 
Personnel Required (Office) 

3 
1 

3 
1 

Man-Days (Required working time) 16 5.5 

Time is Based on a 7.5 Hr. Day 
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I-75 Slide 
Project Description: 
Campbell County, TN 
Fill slope failure on I-75 S 
2 lanes of I-75 completely shut down 
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I-75 Slide 
Project Description: 
Campbell County, TN 
Fill slope failure on I-75 S 
2 lanes of I-75 completely shut down 
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