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UAS INFORMATION
What are we doing now?
■ Planning
■ Safety

■ Project Planning

■ General Survey

– PointClouds

– Current, Hi-Res Aerial Imagery/Orthos

– DTM’s/TIN’s/3D Models

– Quantities and Volumes

– Video

◼SfM vs. LiDAR

UAS AND UTILITIES
What are we doing now?

■ Underground Utilities Marking
■ Digitizing and Asset Assignments

■ LiDAR Processing and Analysis

– Extraction of detailed CAD Survey’s 

– 3D Model any Infrastructure item to +/- 4mm 

accuracy (Walls, Floors, Pipes, Tanks, Bridges, 

Corridors, etc..)

■ Inspection Videos, FLIR, Zoom, etc..

■ Vegetation Impact Analysis, Encroachment 

Buffers

■ Many tools in the toolbox
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DRONES IN THE UTILITY 
MARKETPLACE
+ Mission Planning - “Safety”
+ Data Validation - “Quality”
+ Capabilities – “Innovation”
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TODAY’S AGENDA:
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WHAT ARE WE DOING NOW?
General Survey
■ What’s the SfM Process?

– KMZ job scope scenarios

– Airspace limitations

+LAANC (skyward)

+Sectionals

+MOA and other specific zones

– Owner/Property/R-O-W

+Insurance, Policies, etc.

– Mission Plan, Battery Plan Calcs, GSD 

Calcs, Day Plan Calcs
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SFM | MISSION PLANNING
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SFM | MISSION PLANNING

WHAT ARE WE DOING NOW?
General Survey
■ What’s the SfM Process?
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+Sectionals
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SFM | MISSION PLANNING

WHAT ARE WE DOING NOW?
General Survey
■ What’s the SfM Process?

– KMZ job scope scenarios

– Airspace limitations

+LAANC (skyward)

+Sectionals

+MOA and other specific zones

– Owner/Property/R-O-W

+Insurance, Policies, etc.

– Mission Plan, Battery Plan Calcs, GSD 

Calcs, Day Plan Calcs
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SFM | BATTERY PLAN CALCS

WHAT ARE WE DOING NOW?
General Survey
■ What’s the SfM Process?

– KMZ job scope scenarios

– Airspace limitations

+LAANC (skyward)

+Sectionals

+MOA and other specific zones

– Owner/Property/R-O-W

+Insurance, Policies, etc.

– Mission Plan, Battery Plan Calcs, GSD 

Calcs, Day Plan Calcs
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SFM | DAY PLAN CALCSWHAT ARE WE DOING NOW?
General Survey
■ What’s the SfM Process?

– KMZ job scope scenarios

– Airspace limitations

+LAANC (skyward)

+Sectionals

+MOA and other specific zones

– Owner/Property/R-O-W

+Insurance, Policies, etc.

– Mission Plan, Battery Plan Calcs, GSD 

Calcs, Day Plan Calcs
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HALFF | GEOSPATIAL INTRODUCE LIDAR AND SFM

• DATA COLLECTION
• SURVEY CONTROL
• DATA ANALYSIS



WHY LIDAR?

■ Vegetation Penetration

■ “True” location laser returns

■ Lighting not an Issue

■ More Accurate Point Clouds

■ Better Defined Point Clouds
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HALFF | GEOSPATIAL SFM | POINTCLOUD

WHAT ARE WE DOING NOW?
General Survey

■ SfM Accuracy Expectations

– Vegetation?

+ H=0.2’ V=0.3’ Confidence

+ After Bare earth filters

+After Ground Truthing

– Little to no Vegetation?

+ H=0.05’ V=0.07’ Confidence

+ After Bare earth filters

+After Ground Truthing

Credit: Pix4D

■ Lidar Accuracy Expectations

– Vegetation?

+ H= 0.05’ V=0.07’ Confidence

+ After Bare earth filters

+After Ground Truthing

– Little to no Vegetation?

+ H=0.03’ V=0.05’ Confidence

+ After Bare earth filters

+After Ground Truthing
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WHAT ARE WE DOING NOW?
General Survey

■ Current Aerials

■ Orthomosaics

■ Hi-Res Imagery

– 1/8” at (120’) to 3/4” at (375’) 

per pixel

– Based on flight altitude

– 20 MP Camera

AERIALS | ORTHOMOSAICS
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WHAT ARE WE DOING NOW?
General Survey

■ Current Aerials

■ Orthomosaics

■ Hi-Res Imagery

– 1/8” at (120’) to 3/4” at (375’) 

per pixel

– Based on flight altitude

– 20 MP Camera
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HALFF | GEOSPATIAL ASSET IDENTIFICATION

Credit: U. S. Aerial AnalyticsCredit: U. S. Aerial Analytics
Drone Deploy
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HALFF | GEOSPATIAL PROJECT FLYTHROUGHS
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HALFF | GEOSPATIAL QUANTITIES | END AREA SECTIONS



HALFF | GEOSPATIAL QUANTITIES | PRISMOIDAL HEAT MAP
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ENVIRONMENTAL & GIS

■ Current, possibly more affordable Imagery 

and Terrain Models

- Flood assessments

- River assessments

- Change monitoring and detection

- Coastal information

- Forest information (health or inventory)

- Plant information (multi or hyper spectral 

sensors)* 

ARCHITECTURE & LANDSCAPE 
ARCHITECTURE

HALFF | GEOSPATIAL WHERE CAN WE GROW?

■ Significant time/cost reduction on site 

documentation for Aerial Imagery, Terrain Models 

(Irrigation), and 3d modeling of buildings

TRAFFIC STUDIES
■ “Overhead” flight video mapping highly congested 

traffic areas for study purposes

CONSTRUCTION INSPECTION
■ Verification, inspection, Stockpile or any type of 

quantities



MINING AND QUARRIES

■ Best way to map quarries for precise, 

current information

POWER

HALFF | GEOSPATIAL WHERE CAN WE GROW?

■ Thermal imagery of Electrical Equipment, 

General storm assessment flights (Live streaming 

information)*

PUBLIC SAFETY
■ Applications for Firefighting, law enforcement, 

disaster management, search & rescue, etc

AGRICULTURE

■ Crop inspection for yield information, 

irrigation information*

ENERGY

■ Thermal imagery for Solar Fam Panel 

inspections, Wind Farm Turbine 

inspection (30x zoom camera)*

Credit: DJI 
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LIDAR MODELING
What are we doing now?
■ Corridor 3D Modeling

■ Bridge 3D Modeling

■ Detailed Terrain Modeling
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RAILROAD SURVEY | MODELING

3D BUILDING MODELING | BIM

LIDAR MODELING AND ANALYSIS
What are we capable of?
■ 3D Building Modeling (BIM)

■ Railroad Modeling

■ Pipe Modeling

■ Tank and attachment modeling

■ Bridge modeling

■ Pavement Condition Analysis

■ Floor Flatness and Levelness

■ Super Elevation and ADA Grade Checks

■ Horizontal and Vertical Clearances

■ Buffer Clearances

■ Powerline Modeling

Credit: Credit: TopoDOT

Credit: TopoDOT 
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LIDAR MODELING AND ANALYSIS
What are we capable of?
■ 3D Building Modeling (BIM), Bridge modeling

■ Railroad Modeling

■ Pipe Modeling

■ Tank and attachment modeling

■ Wall/Structure Monitoring

■ Pavement Condition Analysis

■ Floor Flatness and Levelness

■ Super Elevation and ADA Grade Checks

■ Horizontal and Vertical Clearances

■ Buffer Clearances

■ Powerline Modeling

PIPE MODELING | TANKS AND ATTACHMENTS

PIPE MODELING | TANKS AND ATTACHMENTS

Credit: TopoDOT 

Credit: TopoDOT 



WALL MONITORING | PLANE DETECTION
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PAVEMENT CONDITION | CHANGE DETECTION

LIDAR MODELING AND ANALYSIS
What are we capable of?
■ 3D Building Modeling (BIM), Bridge modeling

■ Railroad Modeling

■ Pipe Modeling

■ Tank and attachment modeling

■ Wall/Structure Monitoring

■ Pavement Condition Analysis

■ Floor Flatness and Levelness

■ Super Elevation and ADA Grade Checks

■ Horizontal and Vertical Clearances

■ Buffer Clearances

■ Powerline Modeling

Credit: TopoDOT 

Credit: TopoDOT 



GRADE CHECKS | ADA COMPLIANCE
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FLOOR FLATNESS| SUPER ELEVATION ANALYSIS

LIDAR MODELING AND ANALYSIS
What are we capable of?
■ 3D Building Modeling (BIM), Bridge modeling

■ Railroad Modeling

■ Pipe Modeling

■ Tank and attachment modeling

■ Wall/Structure Monitoring

■ Pavement Condition Analysis

■ Floor Flatness and Levelness

■ Super Elevation and ADA Grade Checks

■ Horizontal and Vertical Clearances

■ Buffer Clearances

■ Powerline Modeling

Credit: TopoDOT 



POWERLINE MODELING | BUFFER CLEARANCES
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HORIZONTAL CLEARANCES | VERTICAL CLEARANCES

LIDAR MODELING AND ANALYSIS
What are we capable of?
■ 3D Building Modeling (BIM), Bridge modeling

■ Railroad Modeling

■ Pipe Modeling

■ Tank and attachment modeling

■ Wall/Structure Monitoring

■ Pavement Condition Analysis

■ Floor Flatness and Levelness

■ Super Elevation and ADA Grade Checks

■ Horizontal and Vertical Clearances

■ Buffer Clearances

■ Powerline Modeling

Credit: Credit: TopoDOT

Credit: TopoDOT 
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Credit: Credit: TopoDOT
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Credit: Credit: TopoDOT
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Credit: Credit: TopoDOT



FLYING IN TEXAS/ OKLAHOMA

■ TXDOT has some great early policies and best 

practices (to be continued) 

■ Texas State Senate Bill 840 (revised 9/1/17) 

originally Chapter 423 of the Texas Government 

Code titled “Use of Unmanned Aircraft,” 

■ Operating as Licensed Surveyors and Licensed 

Engineers we are permitted to fly

■ if the image is captured by or for an electric or 

natural gas utility or a telecommunications 

provider

■ Oklahoma House Bill 2599 signed into law by 

Governor Fallin permits those Authorized by FAA to 

conduct operations over “critical infrastructure”

PRIVATE PROPERTY
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■ FAA owns the aerospace, individuals cannot 

claim ownership.

■ Don’t cause a nuisance (fly plenty high)

■ Don’t fly recklessly

■ Don’t violate local privacy laws

■ Avoid unnecessary collection of private property

■ Don’t take off, land, or operate on private 

property

■ During post processing remove any over 

collection or unneeded private property data

■ Notify private owner when possible



“CRITICAL INFRASTRUCTURE”

Fallin says FAA-approved drone pilots are “already held to federal standards that are more rigorous than 

those for hobbyists or recreational flyers and are also subject to a federal permitting process.” Thus, she 

says, “more regulation is not needed to protect the public interest.” Forcing these operators to comply with 

a separate set of rules, she adds, “would not only be inconsistent with FAA regulation, but also could force 

commercial operators to seek the written consent of the facility owner or operator prior to flight – a task so 

logistically difficult as to functionally disallow commercial [unmanned aircraft] operations in Oklahoma.”

HALFF | GEOSPATIAL SOME COMMON QUESTIONS



TXDOT UAS MANUAL

Any persons collecting data using UAS must be familiar with Chapter 423 of the Texas Government Code titled “Use of 

Unmanned Aircraft,” which concerns the legality of using a UAS to capture images of people or private property.

In light of the current legal environment, TxDOT will operate UAS under the following privacy requirements:

◼ Data will only be collected for use that is consistent and relevant to mission of the agency.

◼ Flight crews will make every attempt to limit coincidental collection of data outside of the project area.

◼ Coincidental data collected outside of the project area will be deleted if that data could reasonably be considered to be 

an invasion of an individual’s privacy. 

◼ UAS data collection will be performed in a manner consistent with federal and state laws and with any

local ordinances.

For any project in which privacy issues are a concern, pre-approval from the TxDOT UAS Coordinator is required. The 

privacy issue shall be submitted to the UAS Coordinator using the UAS Flight Pre-Approval Form provided in Appendix B 

along with the flight plan. The form will be e-mailed to TxDOT-UASFlightPlan@txdot.gov.
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QUESTIONS?

CONTACT:

Rusty Steel

D: 405.493.0326

C: 405.990.0695

E: rsteel@halff.com
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