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Thomasville Workshop

Location – Davidson County Community College 

Address - Mary E. Rittling Conference Center

297 DCC Road, Thomasville, NC 27360

Visit - https://www.ncdot.gov/aviation/uas/
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DOA Website

https://www.ncdot.gov/aviation/uas/
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Social Media

Search – NCDivisionofAviation

Go ahead click a picture or post and use 

#ncdroneworkshop on social media
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NC Drone Safe

#ncdronesafe
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Presenters

• Division of Aviation

• FAA

• AUVSI

• Barnhill Contracting Company

• North Carolina Board of Examiners for Engineers and 

Surveyors 

• Precision Hawk

• Duke Energy

• NCDOT Photogrammetry

• ANRA Technologies

• SURVAE

• NCSHP
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Flight Demo & Data Discussion
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Welcome!

Bobby Walston

Director
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NC Community College

On September 15, 2017 the NC State Board of

Community Colleges approved a new UAS course

to be offered by any of the 58 community colleges

across the state. The course provides 24 hours of

instruction to prepare students for FAA Part 107

and the NCDOT UAS Operators Permit. Topics in

the course focus on safe flight theory, flight

operations, and flight training.
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NC State Highway Patrol

On September 29th, 2017 NCSHP had a press release with

NCDOT to unveil the newly implemented UAS usage for

collision reconstruction and investigation. The UAS will also

provide the NCSHP Aviation Unit more time to focus on life

saving missions such as search and rescue of missing

12

persons across the state.

The NCSHP currently

has 2 UAS in deployment

and seven members that

have their FAA Part 107



Wings of Freedom Tour

DOA invites you to the Collings Foundation’s ‘Wings of

Freedom Tour’ from Oct. 19th to Oct. 22nd at RDU airport for

a one-of-a-kind chance to see living aviation history. The

tour features four living WWII aircraft – a B-17 Flying

Fortress, a Consolidated B-24 Liberator, a B-25 Mitchell

bomber and a P-51 Mustang. Visitors may also experience

the once-in-a-lifetime opportunity to take a 30-minute flight

aboard these rare aircraft.

Address –

1050 Meridian Drive,

Morrisville, NC, 27560

Website – http://www.collingsfoundation.org/
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UAS Regulatory Landscape

Basil Yap, UAS Program Manager

October 12, 2017



Quick Drone History Fact

• Radioplane OQ-2 was the first mass-produced drone in the US

• Used to train Army and Navy anti-aircraft gunners during WW2

• The first instance of “Drone” being associated with remotely piloted 

vehicle 
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Division of Aviation Mission

Promote the economic well being of North Carolina through air 

transportation system development and improved aviation 

safety and education.



Division of Aviation Core Functions

Provide:

 Aviation Safety and Education Programs

 State and Federal Airport Grant Programs

 Air transportation, operations, and support for state agencies

 Management of the state’s Unmanned Aircraft System 

Program



Aviation in North Carolina

Annually:

• 29.1 million total passenger 
enplanements

• 3.2 million total aircraft operations

• Over 1.4 billion pounds of air cargo

Pilots and Aircraft:

• 17,760 Pilots

• 7,139 Manned Aircraft

• > 20,253 UAVs*
*as of Feb. 2, 2017 per FAA FOIA Library



Drone Regulations

• Critical to UAS Program Development

– Constantly Evolving

• Federal Regulations

– Airspace Safety for Manned and Unmanned 

Aircraft

• State and Local Regulations

– Privacy, Safety, Launch and Recovery
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UAS Operator Permits

Federal 

• Pass a UAS knowledge test at 

FAA testing center and TSA 

background check

• Apply for Remote Pilot 

Certificate

North Carolina

• Pass NC UAS Knowledge test 

online

• Apply for commercial or 

government NC Operator 

Permit online

• www.ncdot.gov/aviation/uas
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North Carolina’s Airport System
72 Publicly Owned Airports in North Carolina



Federal UAS Regulations

Airspace Management



Federal UAS Regulations

Hobbyist or Recreational

• 14 CFR Part 101 (E) – Special 

Rule for Model Aircraft

• Must fly within line of sight

• Must notify an airport of 

operations within 5 statute 

miles

• Must not interfere with 

manned aircraft

• Must follow community based 

standards

• Must fly solely for hobby or 

recreation

• 14 CFR Part 107 – Small 

Unmanned Aircraft Systems

• Obtain Remote Pilot 

Certificate from FAA (2 years)

• 16 years or older

• Fly during day and civil twilight

• Max altitude of 400 ft. AGL

• Max speed of 100 mph

• Must fly within line of sight

• Cannot fly over people not 

involved with the operation

• Class G airspace



Federal UAS Regulations

Commercial and Government 

• 14 CFR Part 107 – Small 

Unmanned Aircraft Systems

• Obtain Remote Pilot 

Certificate from FAA (2 years)

• 16 years or older

• Aircraft weighs less than       

55 lbs.

• Fly during day and civil 

twilight*

• Max altitude of 400 ft. AGL*

• Max speed of 100 mph

• Must fly within line of sight*

• Cannot fly over people not 

involved with the operation*

• Class G airspace*

Other options

• 333 Exemptions

• Certificate of Authorization 

(COA)

*Waivers for certain small UAS operating rules 



Federal UAS Regulations

https://www.faa.gov/uas/request_waiver/



Future of Airspace Authorizations

Waiver/Airspace 
Currently

• Online Portal

• 90 days or less

Future

• LAANC should help with 

Airspace Authorizations

• Test run this fall



Federal UAS Regulations

• UAS over .55 lbs. must be 

registered with the FAA*

• https://registermyuas.faa.gov

• $5 registration fee

• UAS must be labeled

• Hobbyist – One number for 

all aircraft

• Non-Hobbyist – Each aircraft 

has unique number
*As of May 19,2017, hobbyist operating 

under the Special Rule for Model Aircraft no 

longer are required to register their drone
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Model Aircraft Ruling

• John A. Taylor vs. FAA

• Ruling May 19, 2017

• Requiring operators under the 

Special Rule for Model Aircraft to 

register drones is unlawful

• “In short, Section 336 of the FAA 

Modernization and Reform Act 

prohibits the FAA from 

promulgating “any rule or 

regulation regarding a model 

aircraft.” The Registration Rule is 

a rule regarding model aircraft. 

Therefore, the Registration Rule 

is unlawful to the extent that it 

applies to model aircraft. “ 17



Military Airspace

• National Security UAS Flight 

Restrictions

• FAA and DoD have restricted 

UAS operations over 132 

military facilities.

• The restrictions are up too 

400’ AGL, 24 hours a day, 7 

days a week.

• Facilities can be found here: 

http://uas-

faa.opendata.arcgis.com/

• Other FAA restricted areas for 

civil operations apply to UAS 

operators 

http://uas-faa.opendata.arcgis.com/


Congressional Action

• Drone Federalism Act

– S.1272

• Drone Innovation Act

– H.R. 2930

• Both bills shift the regulatory 

authority to local and state 

governments while preserving 

defined parts of federal 

preemption

• Bard College released a study 

stating 135 local governments in 

31 states enacted drone 

legislation



State UAS Regulations

• North Carolina General 

Assembly passed UAS bills into 

law in 2013, 2014, 2015, 2016, 

2017

• Chapter 14 – Criminal Law

– §14-7.45 Crimes committed by use 

of UAS

– §14.280.3 Interference with 

manned aircraft by UAS

– §14.401.24 Unlawful possession 

and use of UAS (Weapon attached)

– §14.401.25 Unlawful distribution of 

images

• Chapter 15A – Criminal 

Procedure

– §15A-300.1 Restrictions on use of 

UAS

– §15A-300.2 Regulation of launch 

and recovery sites

– "§ 15A-300.3. Use of an unmanned 

aircraft system near a confinement 

or correctional facility prohibited.

• Chapter 63 – Aeronautics

– §63-95 Training required for 

operations of UAS (Knowledge 

Testing)

– §63-96 Permit required for 

commercial operation of UAS

• Chapter 113 – Conservation and 

Development

– §113-295 Unlawful harassment of 

persons taking wildlife resources
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State UAS Regulations

• §63-95 Training required for 

operations of UAS (Knowledge 

Testing)

– The Division of Aviation will 

develop and administer a UAS 

Knowledge Test

– Applicable to both government 

and commercial operators who 

operate in North Carolina

– The test can be completed 

online and is the first part of the 

permitting process

• §63-96 Permit required for 

commercial operation of UAS

– Must be 16 years of age

– Must provide a drivers license 

number

– Must meet the federal 

requirements for access to the 

airspace (Remote pilot 

certificate)

– Applies to commercial operators 

only

– Application for permit is 

completed online
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NCDOT Aviation UAS Website – One Stop 

Shop

22

Get Permit

Learn
Different types of UAS 

operations

Help
Access FAQs, Fact Sheets, NC Statues

Take the Test



UAS Operator Permits

Federal 

• Pass a UAS knowledge test at 

FAA testing center and TSA 

background check

• Apply for Remote Pilot 

Certificate

North Carolina

• Pass NC UAS Knowledge test 

online

• Apply for commercial or 

government NC Operator 

Permit online

• www.ncdot.gov/aviation/uas
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State UAS Regulations

HB337

• Clarifies model aircraft 

applicability

• Remove restrictions around 

special imaging

• Adds emergency management 

exception

• Brings the NC UAS Permit in 

line with Federal requirements 

(age and Identification)

• Signed into law July 21, 2017

• Effective December 1, 2017

HB128 

• Establishes§ 15A-300.3. Use of 

an unmanned aircraft system 

near a confinement or 

correctional facility prohibited.

• Exceptions for commercial 

operators

• Signed into law July 25, 2017

• Effective December 1, 2017
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NC UAS Operator Checklist

 FAA Authorization – Must obtain:

– Remote Pilot Certificate (under Part 107)

– Or hold a 333 exemption

 FAA UAS Registration

– All UAS/Drones above .55lbs

 NC Knowledge Test

– Take and pass the test on the NCDOT Division of Aviation website

 NC Government Operator Permit or NC Commercial Operators Permit

– Once you have passed your NC UAS Knowledge Test, you may obtain 

a permit

– Need to have an airman certificate to complete the process

– No fee charged at this time

 Insurance (best practice)
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NCDOT UAS Resource Page

Publicly available online:

• List of NC General Statutes

• Best Practices

• UAS Research Reports

• UAS Related Links

• FAA Resources

• Law Enforcement Resources

• Emergency Management 

Resources

• Airport Operator Resources

• https://connect.ncdot.gov/resources/P

ages/Aviation-Division-

Resources.aspx
26
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Local Ordinance Ruling

• Singer vs Newton

• Ruling September 21, 2017

• Four ordinances were conflict 

preempted

• Registration of UAS

• Altitude restrictions over private 

property without permission

• Altitude restrictions over public 

property

• Restriction on beyond visual line 

of sight operations
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www.ncdot.gov/aviation/uas

Basil Yap 

UAS Program Manager

(919) 814-0572

bkyap@ncdot.gov

Questions
www.faa.gov/uas

Tim Camelin

Aviation Safety Technician

Greensboro FSDO, EA39

(336) 369-3932

http://www.ncdot.gov/aviation/uas
mailto:cgibson2@ncdot.gov
http://www.faa.gov/uas




Cody Whitelock

 Bachelors of Science in Civil Engineering 2015

 Virtual Design & Construction Engineer Manager

 6 years Experience with BIM 

(Building Information Modeling)

 3 years Flying Drones (100+ Hours)

 RC/Fixed Wing/Quad Experience



History



Office Locations:

• Rocky Mount 

(Headquarters)

• Raleigh

• Charlotte

• Wilmington

Project Locations





WAKE COUNTY JUSTICE CENTER



RALEIGH CONVENTION CENTER



NORTH CAROLINA MUSUEM OF ART



THE DILLON – DOWNTOWN RALEIGH



DURHAM INNOVATION DISTRICT



Barnhill Fleet



Barnhill Drone Uses:

• Site Progress

• Marketing

• Post Tension Inspection

• Construction Inspection

• Contours

• Stock Pile Analysis 

• Site Logistics Planning



SITE – EXISTING CONDITIONS





SITE LOGISTICS FOR BUILDINGS 
USING INFRAWORKS/DRONE



SITE LOGISTICS FOR 
INFRASTRUCTURE

USING INFRAWORKS/DRONE



Challenges of Drone Laws 

in Construction







Other 

Challenges





QUESTIONS?



NC Board of Examiners for Engineers and Surveyors

David Tuttle, Board Counsel
Mark Mazanek, Director of Firm Licensure



WHAT THE BOARD HAS SAID ABOUT UAS

Article in Newsletter
FAA and State Regulation of the Flying
Board Regulation of the Work Product

BOARD POLICIES
What are policies?
Where can you find them?

SPECIFIC POLICIES

QUESTIONS
2



THE BOARD:
Four Professional Engineers
Three Professional Land Surveyors
Two Public Members

RESPONSIBILITY:
§ 89C-2. In order to safeguard life, health, and
property, and to promote the public welfare, the
practice of engineering and the practice of land
surveying in this State are hereby declared to be
subject to regulation in the public interest. It shall be
unlawful for any person to practice or to offer to
practice engineering or land surveying in this State, as
defined in the provisions of this Chapter

3



 NCGS 89C – The Statute
 NCAC Title 21 Chapter 56 – The Rules 

in the NC Administrative Code

4
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§ 89C-23. Unlawful to practice engineering or land surveying 
without licensure; unlawful use of title or terms; penalties; 
Attorney General to be legal adviser.

Any person who shall practice, or offer to practice, 
engineering or land surveying in this State without first 
being licensed in accordance with the provisions of this 
Chapter, or any person, firm, partnership, organization, 
association, corporation, or other entity using or 
employing the words "engineer" or "engineering" or 
"professional engineer" or "professional engineering" or 
"land surveyor" or "land surveying," or any modification 
or derivative of those words in its name or form of 
business or activity except as licensed under this Chapter 
or in pursuit of activities exempted by this Chapter, … in 
addition to injunctive procedures set out hereinbefore, 
shall be guilty of a Class 2 misdemeanor. 
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Photogrammetry is within the practice of land 
surveying as defined in GS 89C-3(7):

5. Determining the configuration or contour of the 
earth's surface or the position of fixed objects on the 
earth's surface by measuring lines and angles and 
applying the principles of mathematics or 
photogrammetry;

6



Board Newsletter Article, Spring 2016

FAA and State regulations for flying

Board Rules for Surveying
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“Unmanned Aircraft Systems (UAS),

Unmanned Aerial Vehicle (UAV), Drone, no

matter what you call them, it seems you can’t

pick up a professional magazine anymore

without being bombarded by advertisements

and articles for this newly emerging

technology. Currently UAS are being used for

agriculture crop land analysis, quantities , stock

pile measurement, topographic surveys, utility

line inspection, mineral exploration,

geophysical surveys, search and rescue and
disaster analysis just to name a few.” 11



“The Federal Aviation Administration (FAA) has

exclusive sovereignty over airspace in the

United States (49 U.C. Code) including the

airspace above private property. The FAA

establishes the operating rules governing that

airspace in the form of Federal Aviation

Regulations (FAR’s) which cover pilot and

aircraft certification requirements.”

North Carolina Department of Transportation
Division of Aviation (NCDOT/DOA) regulation.
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“Engineers and Surveyors using UAS for

inspections, aerial photography, topographic

surveys, etc. is considered commercial use

even if intended for in-house use only.”

A PE or PLS must meet all regulations for

flying, just as the pilots must meet all

regulations for engineering and surveying with

respect to any work product produced that falls

within the definition of engineering or land
surveying in NC Generals Statute 89C-3.
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Any individual or company using UAS technology 
in NC must meet ALL Federal, State and Local 
requirements prior to its use on every project.

Failure to meet ALL Federal, State and Local 
requirements prior to any UAS use may result in a 
violation of Board Rule 21 NCAC 56 .0701(b): “A 
licensee shall conduct the practice in order to 
protect the public health, safety and welfare.”

14



UAS mapping is photogrammetry

The difference is the aircraft and metric camera 
or sensor is being replaced with a smaller 
unmanned vehicle and a non-metric camera or 
sensor, it’s still photogrammetry.

As with any Engineering or Surveying issue 
brought before the Board, the licensee will be 
required to explain his or her actions.  An answer 
like “the software does it for me” is not a good 
idea. 15



“It is the responsibility of the professional

licensee to mitigate potential violations

involving the use of UAS in North Carolina by

ensuring all federal, state, and local

requirements have been met prior to the use of

UAS technology. It is important to note that

UAS technology is like any other tool available

to the professional and, therefore, must be

used in a way that meets current engineering,

surveying, and mapping standards and
procedures.”

16



“The Rules of Professional Conduct per 21

NCAC 56 .0701(g)(2) requires a licensee who

has knowledge or reason to believe that

another person or firm may be in violation of

the Board Rules (21 NCAC 56) or of the North

Carolina Engineering and Land Surveying Act

(G.S. 89C), to present such information to the

Board in writing in the form of a complaint and

shall cooperate with the Board in furnishing

such further information or assistance as may
be required by the Board.”

17



“This should in no way be construed as an

attempt to limit competition in this rapidly

growing technology but as a duty to protect the

public as charged under North Carolina

General Statute Chapter 89C-2 “In order to

safeguard life, health, and property, and to

promote the public welfare, the practice of

engineering and the practice of land surveying

in this State are hereby declared to be subject

to regulation in the public interest.”

18



Policies explain a Board application of the 
Statutes or Rules, often in response to repeated 
questions.

The Guidelines give assistance from the Board to 
provide education on a topic, typically generated 
by the Board when a need is seen to further 
educate on an area of practice.

19
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Policies

3D Modeling Policy BP-0607-2 rev.1
Audiovisual System Design BP-0512-1 Rev.1
Commissioning Policy BP-0501-1 Rev.1
Commissioning Validation BP-0507-1
Conservation Easements Policy BP-1502-1
Construction Staking BP-1003-1
Design/Installation of Petroleum Storage Tanks BP-1603-1 Rev.1
Easement Policy for Existing and New Easements BP-1709-1
Elevated Recreational Facilities BP-1112-1
Engineering Surveys BP-1005-3 Rev. 2
Fire Alarm System Design BP-0709-1
Hydrographic Surveys Policy BP-1110-1
Information Transport System Design BP-0607-1
Inspections of Residential Buildings BP 1405-2

http://www.ncbels.org/Policies/3DModelingrev1 _0607-2.pdf
http://www.ncbels.org/Policies/AUDIOVISUAL SYSTEM DESIGN Rev 1.pdf
http://www.ncbels.org/Policies/COMMISSIONING FINAL_0501-1 rev 1.pdf
http://www.ncbels.org/Policies/COMMISSIONING VALIDATION FINAL_0507-1.pdf
http://www.ncbels.org/Policies/Conservation Easements Policy BP-1502-1.pdf
http://www.ncbels.org/Policies/Construction Staking BP-1003-1.pdf
http://www.ncbels.org/Policies/desinstallpetrotnkbp16031Rev1.pdf
http://www.ncbels.org/Policies/EasementPolicyforExistingandNewEasementsBP-1709-1.pdf
http://www.ncbels.org/Policies/elevatedrecfacpol.pdf
http://www.ncbels.org/Policies/Engineering Surveys BP-1005-3 Rev. 2.pdf
http://www.ncbels.org/Policies/Fire Alarm System Design BP-0709-1.pdf
http://www.ncbels.org/Policies/hydrographicsurveyspolicybp1110-1.pdf
http://www.ncbels.org/Policies/ITS DESIGN FINAL_ 0607.1.pdf
http://www.ncbels.org/Policies/insofresbldBP14052.pdf


Forms | License Lookup | Renewals | Continuing Education | Enforcement | Engineers | Surveyors | Businesses | Contact

Policies (continued) 

Oblique Area Imaging Policy BP-0510-2
On-Site Wastewater System Design BP-1007-1
Positional Tie Reporting Policy BP-1012-02 Rev.1
Responsible Charge for Equipment 0501-2
Roofing Systems BP-1405-1 Rev 2
Spill Prevention and Counter Measure Plans BP-1709-2
Stair Design and Structural Shop Drawings BP-1005-1
Stream Restoration Services BP-1005-2 Rev.1
Subsurface Utilities Location Data Policy BP-1012-01
Truss Placement - Commercial 9906-1 Rev 1
Truss Placement - Residential 0512-2 Rev 1
Volume Computation Surveys BP-1007-2
Wetlands Mapping BP-1005-4 Rev.2
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http://www.ncbels.org/applications.html
https://www.membersbase.com/ncbels-vs/public/searchdb.asp
https://www.membersbase.com/ncbels-vs/login.asp
http://www.ncbels.org/cpc.html
http://www.ncbels.org/complaint.html
http://www.ncbels.org/engineers.html
http://www.ncbels.org/surveyors.html
http://www.ncbels.org/businesses.html
http://www.ncbels.org/contact.html
http://www.ncbels.org/Policies/OBLIQUE AERIAL IMAGING FINAL_0510-2.pdf
http://www.ncbels.org/Policies/On-Site Wastewater System Design BP-1007-1.pdf
http://www.ncbels.org/Policies/PositionalTieReportingPolicyBP-1012-02Rev1.pdf
http://www.ncbels.org/Policies/Responsible Charge for Equipment 0501-2.pdf
http://www.ncbels.org/Policies/ROOFINGSYSTEMSBP-1405-1Rev2.pdf
http://www.ncbels.org/Policies/SpillPreventionCtrlCMPlansBP-1709-2.pdf
http://www.ncbels.org/Policies/Stair Design and Structural Shop Drawings BP-1005-1.pdf
http://www.ncbels.org/Policies/Stream Restoration Services BP-1005-2 Rev 1.pdf
http://www.ncbels.org/Policies/Subsurface Utilities Location Data Policy BP-1012-01.pdf
http://www.ncbels.org/Policies/TRUSS PLACEMENT - COMMERCIAL 9906-1 Rev 1.pdf
http://www.ncbels.org/Policies/TRUSS PLACEMENT - RESIDENTIAL 0512-2 Rev 1.pdf
http://www.ncbels.org/Policies/Volume Computation Surveys BP1007-2.pdf
http://www.ncbels.org/Policies/Wetlands Mapping BP-1005-4 Rev 2.pdf


Forms | License Lookup | Renewals | Continuing Education | Enforcement | Engineers | Surveyors | Businesses | Contact

Guidelines 

Signing and Sealing Guidelines
Signing and Sealing Building Imaging Modeling/Integrated Project Delivery (BIM/IPD) Projects 
Guidelines(Rev)
Foundation Repair Company Guidelines
Survey Ties Guidelines (rev)
GIS Inclusions/Exclusions Guidelines
Incidental Streets and Storm Sewer Systems Design
Sample PLAT
Report of Survey Project Documentation Rev.1
Tie Guidelines and Report of Survey Presentation 11-22-2013
Seal Brochure

Mini-Brooks Act, Qualifications Based Selection, GS 143-64.31 et seq. (pdf slide presentations)
Basic Mini-Brooks with abbreviated Design-Build
Supplement of Design-Build Statutes with analysis 22

http://www.ncbels.org/applications.html
https://www.membersbase.com/ncbels-vs/public/searchdb.asp
https://www.membersbase.com/ncbels-vs/login.asp
http://www.ncbels.org/cpc.html
http://www.ncbels.org/complaint.html
http://www.ncbels.org/engineers.html
http://www.ncbels.org/surveyors.html
http://www.ncbels.org/businesses.html
http://www.ncbels.org/contact.html
http://www.ncbels.org/Policies/SigningandSealingGuidelines.pdf
http://www.ncbels.org/Policies/SigningandSealing(BIM-IPD)ProjectsGuidelines.pdf
http://www.ncbels.org/forms/foundationrepaircompanyguidelines.pdf
http://www.ncbels.org/forms/surveytiesguidelinesrevised.pdf
http://www.ncbels.org/forms/gisinc_excl.pdf
http://www.ncbels.org/Policies/Incidental Streets and Storm Sewer Systems Design 9-20-12.pdf
http://www.ncbels.org/forms/Sample_PLAT.pdf
http://www.ncbels.org/Policies/ReportofSurveyNewRuleRev1.pdf
http://www.ncbels.org/Policies/Tie Guidelines and Report of Survey Presentation 11-22-2013.pdf
http://www.ncbels.org/forms/sealbrochure.pdf
http://www.ncbels.org/forms/Basic Mini-Brooks with abbreviated Design-Build.pdf
http://www.ncbels.org/forms/Supplement of Design-Build statutes with analysis.pdf


Each policy has a descriptive title and a 
number that indicates that it is a Board Policy 
(BP) - 2 digit year and 2 digit month of 
approval – policy number in the month and a 
revision number if revised (Rev. 1).

Example:

Title: Construction Staking Policy

Policy Number: BP-1003-1
(Board Policy approved 2010, March policy # 1)

23



Each policy has the date of the Board meeting at 
which the policy was approved.

Each policy is to be reviewed every three years to 
see if still relevant or whether it requires revision, 
has been superseded or should be rescinded.

Example:

Date for Board Approval: 3/11/10              Date Approved: 3/11/10            
Date to be Reviewed: 2013  Date Reviewed: 

24



Each policy has the category and keywords 
listed to allow for organizing the policies and 
for searching.

Example:

Category(s): Surveying Practice

Keywords: Construction Staking, Surveying

25



Oblique Aerial Imaging Policy BP-0510-2
Volume Computation Surveys BP1007-2
Wetlands Mapping BP-1005-4 Rev 2
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http://www.ncbels.org/Policies/OBLIQUE AERIAL IMAGING FINAL_0510-2.pdf
http://www.ncbels.org/Policies/Wetlands Mapping BP-1005-4 Rev 1.pdf
http://www.ncbels.org/Policies/Volume Computation Surveys BP1007-2.pdf
http://www.ncbels.org/Policies/Wetlands Mapping BP-1005-4 Rev 1.pdf


Oblique Aerial Imaging BP-0510-2

The service of oblique aerial imaging falls within the definition 
of the practice of land surveying in G.S. 89C – 3(7) based on the 
information reviewed by the Board on October 12, 2005. The 
making of the oblique image product where it involves geodesy 
(including the use of GPS and geodetic reference datums), 
photogrammetry, or geo-referenced to existing orthos, requires 
the education, training and experience of a licensed professional 
land surveyor under G.S. 89C. Further, the production of orthos is 
within the practice of land surveying. 

Such services require that the individuals in responsible charge of 
the work and the company be licensed with the Board and comply 
with the Standards of Practice for Land Surveying in North 
Carolina (21 NCAC 56.1600). 

27
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Volume Computation Surveys BP1007-2

The practice of providing a volume 
computation survey (sometimes referred to as a 
quantity survey) falls within the definition of land 
surveying as defined in GS 89C-3(7)a. and shall be 
done under the responsible charge of a Professional 
Land Surveyor.  This includes, but is not limited to, 
the measuring and reporting of quantities of 
dredging, cut and fill and stock piles.

28
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Wetlands Mapping BP-1005-4 Rev 2

Wetlands Survey: A survey showing the boundaries of 
an area delineated as “jurisdictional waters of the US." 
Wetland Boundaries shall be tied by course and distance 
to either 1) property corners that are properly 
monumented and verified, or 2) project boundaries that 
have been properly monumented, or 3) NC State Plane 
Coordinates System. This shall be done in a manner that 
permits future surveyors to readily retrace the wetland 
boundary. The calculated ratio of precision before 
adjustments or statement of positional accuracy of such 
ties must be consistent with the land use classification 
of the parcel being surveyed as described in Board Rule 
21-56.1603. 29

http://www.ncbels.org/Policies/Wetlands Mapping BP-1005-4 Rev 1.pdf


Wetlands Mapping BP-1005-4 Rev 2 (Cont’d)

Data collection and platting of these types of wetland 
boundaries must be performed by or under the direct 
supervision of a surveyorPLS. A PLS or PE may only accept 
wetlands survey data from a PLS for the purpose of 
showing the information on survey plats, engineering 
drawings (other than Preliminary Planning drawings), 
permits or reports. 

30
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Wetlands Mapping BP-1005-4 Rev 2 (Cont’d)

Any location data generated by delineators is only for the 
use of the PLS in performing a survey of the wetland 
boundary and should be noted with a disclaimer to that 
effect.  The preliminary wetland map with a disclaimer by 
the delineators, that the location data is not to be relied 
upon for accuracy and is only for appropriate use by a PLS 
or PE, may be used by a PE for Preliminary Planning 
Purposes.  If equipment other than survey grade accuracy 
equipment is used on the survey, a statement indicating 
the equipment, procedure, and position tolerances (21-
56.1608) used for the work must be clearly stated on the 
plat or work product.  Only surveyed wetlands may be 
placed on a property plat.

31
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Wetlands Mapping BP-1005-4 Rev 2 (Cont’d)

Data provided by a Government Agency can be 
depicted as long as the source of the information used 
is disclosed and denoted as lines not surveyed within 
the plat or report.

The mapping of conservation easements, buffers or 
other boundaries shall be done by, or under the 
responsible charge of, a PLS and conform to the same 
requirements as stated for wetland boundaries.

32
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GIS Inclusions/Exclusions Guidelines

Development of the guidelines
Authoritative
Stated Accuracy
The “Chart”

33

http://www.ncbels.org/forms/gisinc_excl.pdf


Development of Inclusions/Exclusions Chart

 The Surveying Committee of the Board

 Based upon the Model Law of the NCEES 

 In conjunction with the NC Geographic Information 
Coordinating Council (GICC).

Board Guideline – GIS Mapping
http://www.ncbels.org/forms/gisinc_excl.pdf

How and when to use GIS data.
34

http://www.ncbels.org/Policies/Positional Tie Reporting  Policy BP-1012-02.pdf
http://www.ncbels.org/forms/gisinc_excl.pdf


“Authoritative” as used in the Chart
Authoritative: Authoritative shall mean presented as 
trustworthy and competent for reliance upon by the public 
or if provided to a stated accuracy.  

Examples of Authoritative are:

Measurements and mapping applications suitable for 
engineering design, determination of boundaries (including, 
but not limited to, ownership boundaries, easements, 
political boundaries, jurisdictional boundaries), the locations 
of fixed works or topography, enforcement of regulations 
that pertain to the location of improvements or fixed works, 
or the certification of declaration of positional accuracy of 
any spatial data therein.

35
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Great opportunities for collaboration between UAS 
pilots and PLS surveyors.

Provides the advanced technology tools and the 
professional knowledge and license of the PLS to best 
serve the client with accurate efficient mapping and 
provide for the public protection.

Firms can combine both activities, as has been done 
by some photogrammetric firms.  Licensing with the 
Board is required.

38



If anyone in your firm performs surveying 
services for customers or clients, even as part 
of your primary service or product, then the 
firm must be licensed with the Board.

Rule applies to businesses offering surveying 
services for North Carolina projects, including 
businesses located or headquartered in other 
states. 

39



Forming a Business Entity

Types of Entities and Requirements

Initial Licensing with the Board

40



A firm applying for licensure will fall within one of the 
following classifications: 

 Professional Corporation [G. S. 55B]
 Professional Limited Liability Company [G. S. 57D]
 Partnership (Includes General Partnerships, Limited 

Partnerships & Limited Liability Limited Partnerships) [G. S. 
59]

 Sole Proprietorship
 Pre-69 Corporation
 Chapter 87 Corporation [G. S. 87

41



Link to Business Firm information
http://www.ncbels.org/businesses.html
including  the

Contact Mark Mazanek, Director of Firm 
Licensure at mmazanek@ncbels.org with 
questions and to receive an emailed application 
packet.

42
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QUESTIONS

43



UAS Implementation at Duke Energy 



Building Internal Bench Strength 

 
 Development of  

 Standard Operating Procedures 
 Safety Management System 
 UAS Use Policy  
 

 Structured approach to training 
 Online ground school (educate on safe operations & 

prepare for FAA Part 107 written test) 
 Hands on training to build expertise   

 
 Subject Matter Expertise for UAS 

2 



Third Party Aerial System Use 

 
All third party contractors desiring to use any aerial asset (plane, helicopter, drone) are required 

to be vetted by the aviation department prior to conducting work for Duke Energy. 

3 



Incorporating Operational Excellence 

Leverage: 
 Lean Startup Mentality  
 Agile Approach to Organizational Development 
 Ability to Grow & Mature With The Market 
 Shared Resources and Expertise 
  
Deliver: 
 Safer Operations 
 Risk Mitigation  
 Innovative Solutions to BU Challenges  
 Operational Cost Reductions  

4 



Summary of Duke Energy Use Cases 

5 

Notable Use Cases 
• Solar Plant Inspection 
• Transmission Line Inspection 
• Distribution Line Inspection 
• Economic Development  
• Corporate Communications 
• Disaster/ Emergency Response 

Notable Data Products 
• 2D/ 3D orthomosaic and volume estimates  
• Transmission Line Stringing  
• High definition video and stills 
• Temperature mapping 
• IR images of solar panels to detect “hot spots” 



Survey Grade – Data Products 

6 

Volumetric Calculations Topographic  
(1m per contour) LiDAR 



Corridor Documentation  

7 



 Vertical Infrastructure Inspection 

8 



Solar Array Thermal Inspection 

9 



Detailed Asset Inspection 

10 



Detailed Asset Inspection 

11 



Storm Damage Assessments 

12 



13 



Considerations for Generating Photogrammetric Survey 

Products in North Carolina with Cameras on UAS Platforms

Keith Johnston, PE, PLS

October 12, 2017



Presentation Outline

• Governing Authority for Photogrammetric Surveys in 

North Carolina

• Photogrammetric Surveying Functions & Products

• Metric versus Non-Metric Cameras

• Geometric Accuracy Assessment for Photogrammetric 

Surveys

• Examples of Product Quality

2



Governing Authority for Photogrammetric 

Surveys in North Carolina

3



Governing Authority for Photogrammetric 

Surveys in North Carolina

• NCGS 89C-3(7)a. defines “Practice of Land Surveying” 

in part as:

4



Governing Authority for Photogrammetric 

Surveys in North Carolina

• 21 NCAC 56.1606(a)(3) defines “Specifications for 

Topographic and Planimetric Mapping, including 

Ground, Airborne, and Spaceborne surveys” in part as:

"Airborne and spaceborne surveys" are defined as the use of photogrammetry, 

LIDAR, IFSAR, or other similar measurement technologies for obtaining reliable 

information about physical objects and the environment, including terrain surface, 

through the process of recording, measuring, and interpreting images and patterns 

of electromagnetic radiant energy and other phenomena. This Rule establishes 

minimum allowable photogrammetric production procedures and standards for 

photogrammetric mapping and digital data production. 

5



Photogrammetric Surveying Functions & Products

• Camera Calibration – determine internal camera geometry

• Aerotriangulation – determine position and orientation of camera at 

mid-exposure point

• Stereocompilation - manually measure graphic planimetric 

(buildings, roads, etc) and digital terrain model (DTM) data (break lines and 

mass points) using overlapping image pairs 

• Orthophoto Generation – differentially rectify individual image 

frames and mosaic into single image map

• Elevation Data Generation – manual or automated elevation 

measurements (DTM or Point Cloud)

6



Metric versus Non-Metric Cameras

• Metric aerial mapping cameras have precise, accurate 

interior geometry

– Fixed focal length lens

– Defined principal point offset

– Defined radial and decentering lens distortion

– Defined pixel element size in tenths of microns

– 100’s to 400’s of megapixels

– Weight hundreds of pounds

– Produced one at a time

– CALIBRATED!
7



Metric versus Non-Metric Cameras

• Non-metric cameras do not have precise, accurate 

interior geometry

– 10-20 megapixels

– Weight a few pounds

– Mass produced

– Not calibrated

8



Metric versus Non-Metric Cameras

• Metric aerial mapping cameras - multiple camera heads with panchromatic, 

red, green, blue, and NIR CCD (charged coupled device) arrays

• Interfaced with gyro stabilized mount with survey grade GNSS-IMU

– position and orientation at exposure mid pulse  

• Cost is varies with largest format cameras at $1,000,000 +

9



Metric versus Non-Metric Cameras

• Non-metric cameras are composed of a single red, green, blue CMOS 

(complementary metal-oxide semiconductor) array 

• Not interfaced with gyro stabilized mount

• Typically low grade GNSS without IMU 

– No exposure mid pulse time data 

• Cost is around $500 + $2,000

• More information on CCD versus CMOS sensors can be found at: 
http://electronics.howstuffworks.com/cameras-photography/digital/question362.htm

10
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Metric versus Non-Metric Cameras

11



Geometric Accuracy Assessment for 

Photogrammetric Surveys

• 21 NCAC 56.1606(h) states

12

A certificate, substantially in the following form, shall be affixed to all maps or reports: " I, 

______________________, certify that this project was completed under my direct and responsible 

charge from an actual survey made under my supervision; that this_______________ (insert as 

appropriate: ground, airborne or spaceborne) survey was performed at the ___ percent confidence level

to meet Federal Geographic Data Committee Standards; that this survey was performed to meet the 

requirements for a topographic/planimetric survey to the accuracy of Class ____ and vertical accuracy

when applicable to the Class ___ standard, and that the original data was obtained on 

_____(date)__________; that the survey was completed on ___(date)_______; that contours shown as 

[broken lines] may not meet the stated standard; and all coordinates are based 

on____________________________ 'NAD 83' and realization (date of adjustment of coordinate system) or 

'NAD 27' and all elevations are based on ________________ (NGVD 29, NAVD 88, or other)."



Geometric Accuracy Assessment for 

Photogrammetric Surveys

• National Map Accuracy Standards (1947)

– https://pubs.usgs.gov/fs/1999/0171/report.pdf

– USDOT Reference Guide Outline - Specifications for Aerial 

Surveys and Mapping by Photogrammetric Methods for 

Highways (1968)

– Could not locate hyperlink

• ASPRS Accuracy Standards for Large-Scale Maps (1990)
– http://www.asprs.org/wp-content/uploads/2012/01/1990_jul_1068-

1070.pdf

13
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Geometric Accuracy Assessment for 

Photogrammetric Surveys

• FGDC-STD-007-1998 (1998)
– Applicable to planimetric and topographic maps

– Establishes the methodology to test horizontal and vertical accuracy

– Requires 20 independent check points from higher order survey

– Contains formulas to separately compute horizontal and vertical accuracy
• RMSE (Root Mean Square Error) – 1 sigma (68.3%) confidence level

• Accuracy at the 95% confidence level

– https://www.fgdc.gov/standards/projects/accuracy/part3/chapter3

14
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Geometric Accuracy Assessment for 

Photogrammetric Surveys

• ASPRS Positional Accuracy Standards for Digital 

Geospatial Data (2014)
– Builds on accuracy testing methodology from FGDC-STD-007-1998

• RMSE (Root Mean Square Error) – 1 sigma (68.3%) confidence level

• Accuracy at the 95% confidence level

– Applicable to digital orthoimagery, digital planimetric data and digital 
elevation data (all sensor technology)

• Also includes additional accuracy measures, such as orthoimagery seam lines, aerial 

triangulation accuracy, …., delineation of low confidence areas for vertical data, and 

the required number and spatial distribution of checkpoints based on project area

– http://www.asprs.org/a/society/committees/standards/Positional_Accuracy_Standards.pdf

15
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Geometric Accuracy Assessment for 

Photogrammetric Surveys

• ASPRS Positional Accuracy Standards for Digital 

Geospatial Data (2014)

16



Geometric Accuracy Assessment for 

Photogrammetric Surveys
• Normal Distribution, Confidence Level, and the Bell Shaped Curve

– 1 sigma (1σ) level equals 68.3% of area under the curve  RMSE

17



Geometric Accuracy Assessment for 

Photogrammetric Surveys

• NCSU Lake Wheeler Farm
– Trimble ZX5 multicopter with Olympus E-PL7 camera

– June 1, 2016 flight

– 80% forward overlap and 80% side overlap

– Nominal 0.5 inch pixel from approximately 167 feet above ground

– 5 control points all signalized targets

– 21 independent check points all signalized targets

– Signalized targets 10 inch and 22 inch in diameter

– Processed data set using Agisoft Photoscan

– Agisoft image quality estimate at approximately 0.7

18



Geometric Accuracy Assessment for 

Photogrammetric Surveys

NCSU Lake 

Wheeler Farm
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Geometric Accuracy Assessment for 

Photogrammetric Surveys

NCSU Lake 

Wheeler Farm

• 9 flight lines

• 238 images

20



Geometric Accuracy Assessment for 

Photogrammetric Surveys
NCSU Lake 

Wheeler Farm

Aerotriangulation

Results

Input Weights

• 0.03 ft for control

• 0.1 pixel image

• No graduation

selection applied

21



Geometric Accuracy Assessment for 

Photogrammetric Surveys
NCSU Lake 

Wheeler Farm

Aerotriangulation

Results

Input Weights

• 0.0066 ft for control

• 0.1 pixel image

• 0.2 graduation

selection applied

22



Geometric Accuracy Assessment for 

Photogrammetric Surveys

23

Control Point Statistics
Orthophoto X error 

(ft)
Orthophoto Y error 

(ft)
Point Cloud
Z error (ft)

No. Points = 21 21 21

Mean (ft) = 0.01 0.04 0.01

RMSE (ft) = 0.08 0.06 0.05

FVA (ft) = 0.10

RMSE R (ft) = 0.10

Case 1 95% CE(ft)  = 0.17

Case 2 ~  CE(ft)  = 0.17

NCSU Lake 

Wheeler Farm

Orthophoto & 

Point Cloud

Results

Input Weights

• 0.0066 ft for control

• 0.1 pixel image

• 0.2 graduation

selection applied



Examples of Product Quality

• Point Cloud

– Noise and outliers

– Particularly noticeable on features with low contrast

– Particularly noticeable on features elevated above ground

• Orthophoto

– Distorted features

– Blurriness

24



Examples of Product Quality – Point Cloud 

25

Note multiple roof top elevation layers in 
point cloud – lots of noise & outliers



Examples of Product Quality – Point Cloud 
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QL2 LiDAR - Note single, low noise roof 
top elevation layer - no outliers



Examples of Product Quality – Point Cloud 
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QL2 LiDAR - Note single, low noise roof 
top elevation layer - no outliers



Examples of Product Quality – Point Cloud 
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QL2 LiDAR minus 

Point Cloud

Negative value means UAS Point Cloud is below QL2 LiDAR



Examples of Product Quality – Point Cloud 
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QL2 LiDAR minus 

Point Cloud



Examples of Product Quality – Distorted Features 
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Examples of Product Quality – Distorted Features 
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Examples of Product Quality – Distorted Features 
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Examples of Product Quality – Distorted Features 
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Examples of Product Quality - Blurriness
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Examples of Product Quality - Bluriness
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Questions

Keith Johnston, PE, PLS

NCDOT State Photogrammetric Engineer

kjohnston@ncdot.gov

36
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Proprietary And Confidential 

Amit Ganjoo 

CEO 

NCDOT Drone Workshop 

October 12, 2017 

 



 

“Open” Drone 

Operations 

Platform(s) 

 

Tied in with key 

stakeholders 

Highly 

Experienced 

Team 

Official NASA 

Collaborator 

 

Fully 

Functional 

Field tested 

Platform(s) 

DRONE AGNOSTIC, Low cost, Open, scalable and 

adaptable to future requirements and regulation 

changes 
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Two Complementary Platforms For Los and BVLOS Operations 

DroneOSS™ & DroneUSS™  
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Autonomous 

Execution 

Auto Data  

Collection 

Cloud Based 

Data 

Analysis 

Share and 

 Collaborate 

Plan 

Assign 

An off the shelf, real-time, field proven, cloud 

based Regulation Compliant end to end drone 

operations platform 
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Multiple Drone Control, Real Time Media and Data 

  

Airspace and Traffic Management 

 

Separation Assurance, Flight Data Management 

  

Incident Management, Fleet Management 

 

Compliance And Reporting 
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• Overview 

– System will allow safe, efficient, and 

fair access to the low altitude airspace 

for small UAS.  

 

– A key component within UTM will be the 

set of USS Service Suppliers, which 

support UAS operators in planning, 

executing, and communicating their 

operations throughout the UTM System. 

 

– Much of what would be considered 

“traditional” Air Traffic Management will 

actually be performed collaboratively by 

this set of USSs and not the ANSP.  

 

 

• .  

U
A
S

 
T
r
a
f
f
i
c
 

M
a
n
a
g
e
m
e
n
t
 
(
U

T
M

)
 



• What is needed for UTM? 

– planning of UAS operations 

– Deconfliction of the UTM airspace 

– Providing supplementary data to UAS 

Operators during operations 

– Bridging communication between UAS 

Operators and ANSPs 

– Authentication & Authorization 

– Registration and Remote Identification 

– Life cycle management 
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• Flexibility where possible and 

structure where necessary  

– much flexibility is offered to operators and 

operations where there is no demand and no 

capacity imbalance.  

– When the demand is over capacity as in case 

of multiple UAS wanting to operate at the 

same airspace at the same time, then 

structures such as corridors, altitude for 

direction, and crossing restrictions will be 

incorporated. 

• Risk based approach where 

geographical needs and use cases 

will dictate the performance 

– based on the risks on the ground or in the 

air (e.g., remote airspace vs. congested urban 

airspace) as well the area of operations 

needed to support the use case (e.g., 

surveillance of pipeline or electric wires vs. 

deliveries all the way to the door step) 
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Polygon 

Linestring 

Courtesy: NASA 
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USS 

Polygon 

Linestring 

Courtesy: NASA 
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USS A 

USS B 

USS C 



• Operator Interface 

• Public Portal 

• UREP capability 

• WX and Other Data 

services 

• USS Discovery Service 

• USS-to-USS negotiation 

• End-to-end UREP 

• FIMS Negotiation 

• Remote ID 

• USS-USS Negotiation 
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• Required for the human 

stakeholders  

– Law Enforcement and Public 

 

• to make strategic decisions 

related to mission management  

– launch, execution, and/or termination 

of airspace operations.   

 

• ensure Authenticity 

– Only authenticated and approved UAS 

can operate in the given airspace. 
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Issuing 

Authority 

Drone 

Manufactur-

ers 

UAS Service 

Suppliers 

Lookup 

Service 

Users 

Blacklists 

RID 

Allocation 

Whitelists 

RID 

Database 

RID 

Allocation 

Confirmations 

RID 

Status 

Queries 

RID 

Allocation 

Requests 

RID 

Allocation 

Requests 

RID Allocation Management  RID color list Management  

IMEI Like 
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Existing Or 

Modified 

C2/Data Links 

Or 

New 

Protocols 

Network 

Based 

Identification 

Comprehensive 

Capability 

No one solution fits all – Need multi 

pronged approach 



Fixed Station 

RID Link 

Internet 

ANSP 
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UAS service supplier 

Public  

Portal 

Other USS Systems 

Operator 

Interface 

Operator 

Interface 

RID Link 

No Fly Zone 
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Amit Ganjoo 

 

Founder and CEO 

ANRA Technologies 

 aganjoo@anratechnologies.com 

+1.703.239.3206 

 





ABOUT GO UNMANNED

Go Unmanned was founded in 2015 as a division of 

Benchmark Tool & Supply. We offer commercial-

grade, fixed-wing and multi-rotor drones and 

unmanned aerial vehicles (UAVs) for the 

construction, surveying, engineering, agriculture, 

inspection and emergency services fields. 





FLIGHT OPS CHECKLIST



CLASS G AIRSPACE



FLIGHT MISSION

● The intent of our mission is to safely 

obtain data of this outdoor courtyard. 

● With this data, engineers and construction 

professionals will have a georeferenced 

3D model of the site. 



CONTACT

Maria Kolar
Marketing & Communications

mkolar@gounmanned.com

Scott Currin
Central NC Sales

scurrin@gounmanned.com

Alex Plummer
Certified Manned Pilot

aplummer@gounmanned.com

Brenden Bottum
UAV Technician

bbottum@benchmarksupply.com

Liz Bayer
Finance & Inventory

lbayer@benchmarksupply.com

Mike Amann
Virginia Sales Rep

mamann@benchmarksupply.com

Max Mileham
UAV Technician

mmileham@benchmarksupply.com

Matt Mulhern
Western NC Sales Rep

mmulhern@benchmarksupply.com





ABOUT GSC SURVEYING

● GSC Surveying was started in 1999 by Greg 

Crowder, specializing in highway construction 

surveying. 

● Benchmark Tool & Supply, Inc. was started in 

2004 by Greg Crowder and Chuck Harris as a 

leader in machine control technology. In 2014, 

they added a UAV Division to Benchmark called 

Go Unmanned, Inc. 





PIX4D PROCESSING



CREATE PROJECT



IMPORT PHOTOS



CAMERA PARAMETERS



COORDINATE SYSTEM



INSPECT DATA



GROUND CONTROL & PROCESS



GROUND CONTROL EXPLAINED



MARK POINTS



DENSIFIED POINT CLOUD



FINISHED POINT CLOUD



DATA OUTPUT



DATA OUTPUT



UAVS USES IN CONSTRUCTION

● As-builts / Progress

● Quantity Checks

● Borrow Pit Surveys

● Documentation



● Capture data throughout the entire process

● Keep track of work that has been completed

● Share data with stakeholders and team members

AS BUILTS / PROGRESS



BORROW PIT SURVEYS

● Cover large areas in less time

● Safer than walking in pit

● Higher detail than traditional methods



● Document work

● Identify Conflicts

● Compare design to as-built conditions

DOCUMENTATION



SURVEYING

Traditional Base & Rover UAV Aerial 

Mapping
● Surveyor walks around with a 

GPS rover and stakes out points

● Blanketed coverage of a site.

● More information that you can collect 

traditionally.



INSPECTION

● Increased Safety

● Avoid climbing dangerous slopes

● Peripheral photos



● Delineation of spray areas for automated sprayers

● High resolution imagery for golf course designers 

● NDVI imagery for turf health 

GOLF COURSES



ADDITIONAL APPLICATIONS

● Pipeline Inspection

● Building Inspection

● Equipment Inventory

● Safety Records

● Mining Exploration

● Insurance

● Bridge Mapping

● Pinpoint Gas Leaks

● Inspect Electrical Equipment

● Solar Farm Inspection

● Collect Wetland Data

● Inspect Dams

● Monitor Shoreline Erosion

● Map Roadways

● Disaster Response

● Search and Rescue

● Crop Scouting



CONTACT

Tyler Holloway

Technician

tyler@gscsurveying.com

Greg Crowder, PLS

President

greg@gscsurveying.com





An intelligent video platform.



See things.



Go places…



…with intelligent video & imagery.



Record data-enabled video...



…and share it on the SURVAE platform.



Video Player



The SURVAE video player has a map…



…with the recorded video route.



Hover over the route to preview a location.



Click to go to that place.



The video player map provides context...



…and has a large view option.



Standard map selection.



Specialized maps & layers.



Video Search



Map-based search, powered by data.



Intelligent Video & Imagery



Intelligent Video & ImageryManage and share your videos.



Intelligent Video & Imagery



Get actionable intelligence.
Make more informed decisions. 

Share great stories.
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North Carolina State Highway Patrol
Collision Reconstruction Unit

Trooper Brian Leventhal



Collision Reconstruction is the scientific process of
investigating, analyzing, and drawing conclusions

about the causes and events during a vehicle collision.

What is Collision Reconstruction?

We are Investigators!



Collision Reconstruction Unit
Cary Team

Sgt. W. C. Johnson
Trp. B. N. Leventhal
Trp. R. W. Murphy
Trp. J. O. Melton

Winston Team
F/Sgt. A. A. Justice
Sgt. B. K. Palmiter

Trp. D. H. Deal
Trp. G. S. Snider

Trp. J. F. Bauguess

Newton Team
Sgt. A. E. Barnes

Trp. R. B. Grayson
Trp. D. E. Souther
Trp. J. P. Contas
Trp. C. J. Rogers

Fayetteville Team
Sgt. S. F. Canady

Trp. J. C. Toon
Trp. J. H. Dixon

Trp. X. S. McPherson

Greenville Team
Sgt. J. W. Collins

Trp. R. L. Cummings
Trp. D. W. Emory



Our Mission

• Collision Reconstruction

• Crime Scene Documentation

• Respond to Natural Disasters

• Respond to Public Disturbances



Previous Methods of
Measurement & Documentation

200’ Measuring Tape

Nikon Total Station



Finished Product



Current Method of
Measurement & Documentation

Pros
• Accurate
• Detailed
• Measurable
• 3D Images

FARO Focus3D X330
Laser Scanner

Cons
• Time Consuming



Finished Product



More Efficient Method of 
Measurement & Documentation



Finished Product

Images and data provided by the UAS Program Office
Division of Aviation – NCDOT from the
Collision Scene Reconstruction using
Unmanned Aircraft Systems Study

Pros
• Accurate
• Detailed
• Measurable
• 3D Images

Cons
• Time Consuming



Finished Product Fly Through



A New Perspective



• Study conducted on May 22, 2017 at the Buncombe County 
Public Safety Training Facility

• UAS Program Office, Division of Aviation – NCDOT
• NCSHP Collision Reconstruction Unit
• 40 mph head-on collision
• Scene was mapped by NCDOT DOA UAS Flight Team using 3 

different UAS’s (DJI Mavic Pro, Phantom 4, & Inspire 2)
• NCSHP Collision Reconstruction Unit mapped the same scene 

with the FARO Focus3D X330 Laser Scanner

Study of Collision Scene Reconstruction using
Unmanned Aircraft Systems



Accuracy

• Determined using 6 ground control points
• Points were surveyed by NCDOT Field Survey Office
• Accuracy was found to be within .03 ft. (.36 in.)

Skid comparison



Time to Map Comparison



40 mph Head-on Collision 



Trooper Brian Leventhal
North Carolina State Highway Patrol

Collision Reconstruction Unit
Cary Team

336-407-8917
brian.leventhal@ncdps.gov


