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NCDOT Location and Surveys Unit

Outline:

- Current Capabilities (Pilots & UAV'S)
- Current UAS Usage.

- Project Highlights and Testing

- Future Uses
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Current Capabilities (Pilots & UAV’s)
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Current UAS Status L&S Unit

L&S UAV Integration beginning in
early 2020.

Currently have 38 Part 107 pilots in 16
offices across the state.

Current equipment includes:

14 - DJI Phantom 4 RTK

1 - DJI Matrice 210 with Zoom camera
30 — Propeller Aeropoint GCP Targets
1—Wingtra 2 (Aviation)
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Phantom 4 RTK I~y a P

¥ |
« Accuracy within +/- .10 foot
IS possible in certain situations
« Typical project:

* 30 minutes to plan
*1-2 hours to fly
] day to process

 Does NOT produce Lidar Quality
Data!
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Phantom 4 RTK

2d Flight Plan:

Band Length

- Camera pointed straight down (Gimbal angle i pmected A ol ) @s7rt| @ 105790 | Gemess | @1eas

A& =

=90 degrees)
« Side and Vertical overlap = 70-80%
« No Cross-Hatch pattern
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Phantom 4 RTK

3d Flight Plan:

Camera not pointed straight down

m o Mapping Area Estimated Flight Time = Photos/SD Card
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(CGimbal angle = 60-70 degrees)
* Side and Vertical overlap = 70-80%
Cross-Hatch pattern provides greater

coverage from multiple sides
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Deliverables

Orthometric Photography

* Field to Finished product in 1-2 days

* Provides a higher resolution product
than typical photogrammetry because
we can fly closer to ground level

 File Size = 6MB/acre (+/-)
« For 200’ flight above ground level at 2 inch/pixel
* (i.e. Ajpg for a 30-acre site will be approx. 200MB in size)

Location & Surveys Unit — UAS Update
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Deliverables

= Division 14 > Cruso Waste Site | You're in Editor Mode v | UPLOAD EXPLORE REPORT

& Edit @ 0 € Oct19, 2021

Volumes 0

° On Clea red Sites Oct 19, 2021 to Base Plane
. . Area; 191.21 ft
(Up to a certain size:
Fill: 007y’
100 acres or less?) e 4y
aterial Volume: 31y?
« Due to battery power .

e Filesize

Digital Surface Model v

e Time in the field

Linear fit v

Add Issue

Add a comment 0]
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Deliverables

Point Clouds
« Can be used to give a 3d visual
representation of project site

* File size is manageable for ORD
« 0.2 gygabytes file size per 25+/-
acres

Location & Surveys Unit — UAS Update
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Deliverables

Reality Models

» Provides a photogrammetric
3d view of a project site that
can be imported into ORD

* Has extremely large file size

* 1-4 gigabytes for typical small
bridge survey project
» Preferred software: ContextCapture
* |sa Bentley Product (Same as Open
Roads Designer)
* |savailable to all NCDOT employees
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Propeller AeroPoint G

Location & Surveys Unit — UAS Update

CP

Durable, lightweight design

Forget complex surveying equipment and
prevent human error with these durable,
lightweight ground control points.

One-button operation

One-button operation means you don’t
need to be a GPS expert to use them.
Just lay them out, and they’ll do their job.

AeroPoints upload their ground control
data wirelessly to your user portal from
whenever you are. Never worry about
processing your own data again.

A dedicated AeroPoints app delivers real-
time diagnostics about your ground control
hardware and makes configuration setup a
breeze.

12
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Propeller AeroPoint

NCDOT Central Re; - AEROPOINTS ATA PROCESSING «"propeller

“— Process Matthews, NC

: & L R T,
Propeller Correction Network L LL] Iy L T8

-
By - —--1" ———

-1'

Global Survey Benchmark

Local Site Survey Benchmark

RINEX Upload

2022 TemTom

Unreferenced

PROCESS
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Propeller AeroPoint

NCDOT Central Rei

AEROPOINTS

Your sets

In this portal

NCDOT AeroPoints

+ ACTIVATE A NEW SET

B GET AEROPOINTS

0 AeroPoints Help Center
[J Correction Network Map

Download AeroPoints Manual

1

Q Contact Our Support Team

NCDOT AeroPoints

Default units: US survey feet

#B38997B8 W #E4649C13 §

LAST CONNECTED LAST CONNECTED

07 Dec 2022, 3:09 PM 04 Dec 2022, 10:08 AM

#D76EFB5F W #FAEFDE41

LAST CONNECTED LAST CONNECTED

01 Dec 2022, 2:56 PM 01 Dec 2022, 2:55 PM

#FEADGE1l1 §

LAST CONNECTED

01 Dec 2022, 1:59 PM

Location & Surveys Unit — UAS Update

= propeller

BILLING INFORMATION

#EFBDE11B [§

LAST CONNECTED

01 Dec 2022, 2:59 PM

#21FE523E

LAST CONNECTED

01 Dec 2022, 2:55 PM

#2F8FAF52

LAST CONNECTED

11 Apr 2022, 11:11 PM

1 user. Manage permissions —

#C2B9F9D4 §

LAST CONNECTED

01 Dec 2022, 2:58 PM

#968B6967 §

LAST CONNECTED

01 Dec 2022, 2:12 PM

CShow fawear AarnPointc
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Current Processing Software(s)

Drone Deploy

Bentley MicroStation V8

Bentley Context Capture

Bentley Open Roads Designer (Topo DOT)
Trimpble Business Center (currently)

UAS Master

Location & Surveys Unit — UAS Update
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- Current UAS Usage.
- Project Highlights and Testing
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ncdot.gov

UAS Test Site (Sanfod C)

x s \)
et

_. Mr Clean Janitorial Service

WAITp TR e

BRI Spemalhes

Imagery Date:'4/19/2022°  35°26'18.94" N 709°10'33.50" W elev 408:ft

Google Earth

eye alt 5880 ft
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Project Highlight

woou || TR0 na0g,

TOKYO
TO
SEATTLE
4:30h

Instead of 8:30h
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BOOM Supersonic Survey

| &S tasked with:

OVERTURE \*

-

NEW YORK

TO

FRANKFURT
4:15h

Instead of 8:00h

2

TOKYO

TO

SEATTLE

4:30h

Instead of 8:30h

Providing Construction

updates via videos / pictures.

Updating DTMs periodically
for future roadway. (project
previously flown with

traditional manned aircraft))

Stockpile Analysis &
Volumetric Quantities.

TOKYO

TO

SEATTLE

4:30h

Instead of 8:30h
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Project Highlight
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Project Highlight

BOOM Supersonic Survey

Elevation Heat Map
Digital Orthomosaic
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Project Highlight

BOOM Supersonic Survey

Stockpile Analysis

Top Soil
Label Title Material Volume Cut Fill

3l Stockpile - Area 1 16532.91 y*# 16532.91 y*? 16.83 w3

Total: 16532.91 y*? 16532.91 y3 16.83 y? 23
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Project Highlight

TopoDOT v V3T HE [« - £ - C\Projects\Projects\BOOM (GS0 Division 7)\Processing\boom_dtm_perimeter_220908-point cloud LAS.dgn [3D - V8 DGN] - OpenRos 1 Ribbon (F4, P~ T Signin = 0O X
Home View Annotate Attach Utilities Drawing Aids Data Management Classification Assessment Extraction Analysis Export Settings ~
2 |None + | Exist DTM Breakline (fc=4005 ~ D "I, Color Scheme Creator * Deviation Legend ”> =% Symbology Manager ; ﬁ fig i% Lk Get Usage Report )
— ., Colored Intensity Scheme B & Attribute Scheme Manager ) Version Information
2o v 3 “||=0 ~|@o - Display .. o Point Cloud Point ) Register  Report Reset Select
— Settings & Deviation Color Scheme File Settings Cloud Snapping = Level Settings for University Bug Tool Settings “ Check for Updates ypdate Branch
i} Display Settings w  [ization Point Cloud Drawing Web Miscellaneous
g}‘; No Feature Definitid Main  |OD  Normal Intensity DistFrom Plane Colored Contour P
Current View: 1 e [‘—LI |:|
ur View 1 - Top, Defau
\ Visible:
v L
= Display Mode: RGE ~

Weight: 1

o
o)

=~ @ Default

Clarmaoant Calartiman - lHdantifugr alamoant +4 adA +4 oot

I = T (P
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Project Highlight

TopoDOT v VBT = TR ; = ¥ C:\Projects\Projects\BOOM (GS0 Division 7)\Processing\boom_dtm_perimeter_220908-point cloud LAS.dgn [3D - V8 DGN] - OpenRoz €7/ / P~ ‘\ @ v Signin = O X
Home View Annotate Attach Utilities Drawing Aids Data Management Classification Assessment Extraction Analysis Export Settings
— . . o0 Sh - i 1k Petitiodd ¥
= [None + || Exist DTM Breakline (fc=4005 ~ k P o | ol LI B =5 b - : = : 2 -
cem=2 43 Crop v A~ By Element == Horizontal Ras—ats e
= ~|[= 3 =0 ~|@o - Element Fence o Load/Unload , ] Classify Classify Ground Classify By By Envelope Classify Visibility Defi
Selection Tools~ te. Images = v t By ACS |: Vertical Inside Fence QOutside Fence Ground Around ... Intensity Along Path Around Points
f) Point Cloud Data Cross Sections By Fence Specialized Settings
gf{‘? No Feature Definitic Main | 0D MNormal Intensity DistFrom Plane Colored Contour d("‘
Current View: 1 i
w View 1 - Top, Defau| U1__I‘ Izl |
= Visible:
dl
=2 | Display Mode: RGE ~
Weight: 1

|
b

g B2 g r|-_‘I':I Default

|3l4slsl7]s) B 4~ O X
Element Selection = Identify element to add to set

\irJ‘|Reference attached

*Not Lidar
r

=) | Exist DTM Breakline (fc=4

LS
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Project Highlight

Location & Surveys Unit — UAS Update

Howard Gap Road Rockslide
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Project Highlight

Howard Gap Road Rockslide




UAS Update

Location & Surveys Unit —

Howard Gap Road Rockslide
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Project Highlight

Howard Gap Road Rockslide

Slide is causing horizontal pavement
displacement.




ncdot.gov

Project Highlight

Location & Surveys Unit — UAS Update

Cowee Mountain Rockslide

30
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Project Highlight

Location & Surveys Unit — UAS Update

Cowee Mountain Rockslide

e Redlineis 2018 QLI LIDAR
e Creenlinein 2022 UAS Data
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Project Highlight

Hampstead Bypass
R-3300B (Pit G)

Div3 > R3300B_Pit G FLY UPLOAD EXPLORE REPORT

< oa3t202 B> Q H

ks s _ Volumetric Analysis
(post excavation)
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Project Highlight

Hampstead Bypass
R-3300B (Pit G)

Vielume Comparison to Original Qy

Sep 26, 2022 to Oct 31, 2022

Area: 7.01 acres
Cut 9257341y
Fill: 1451.82y°
Net Violume: 9112159 y°
| Material Volume: 9557341y
Material v
Digital Terrain Model v
Previous Map v
Sep 26, 2022 - Original Pit G v
J* Allowed Tolerance +/- 2in
Add Issue
Add a comment 0]

Volumetric Analysis
(post excavation)
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Project Highlight

TopoDOT v 5] B e - @ = = C\Users\aaedwards\Documents\Drone\r33005\ORD\R3300_PitG.dgn [3D - V8 DGN] - OpenRoads Designer CE 202 P Signin = g
Home View Annotate Attach Utilities Drawing Aids Data Management Classification Assessment Extraction Analysis Export Settings
= ints 14 . ;
None | Default ((none)) - * P By Points. 4 Along Element - [ .
et A By Element =5 Horizontal - ;
v |5 v |5 ~ |8 v Element _Fence Load/Unload A . Control Deviation Densi Density of M 3D Mesh
0 0 =0 0 - t
Selection Tools™ 7e Images ~ M t By ACS Vertical Point to Data Overview Overview Fenced Region | Assessment Overview Assessment
Attributes Selection Point Cloud Data Cross Sections Data Quality DTM Quality

@7 [NoFeature Definiion v g8 B o A

w View 1 - Top, Default

Erei-|d S LPIND HERESIS T

= e

7 Element Selection

Terrain to Terrain

)
N

-V eEO

Construction Data

=% Surface Intersect Lines

Balance = - J-G-DEPAGO0S 90 DOEe Wfit. &Y = 0G0 O
File Home Survey GIS CAD Drafting Surfaces Corridors Point Clouds
CB & Surface Members 3 Elevation Grid & Drape Objects &2 Combine Surfaces % Edge Breakline
G R & Surface Boundaries & Merge Surfaces /% Surface Tie <2 Explode Surface
Surface - Surface -laBreakline & Surface Intersect € Surface Texture #8 Offset Surface

[TaProjectBxplorer v ® X | pjan view [y Filter] X
< Paints
4© Surfaces
© Surface 220926
© Surface 220926 - With De
& Surface 221031 - With Ca.
© Surface 221031 - With Ca.
@ Point Cloud Regions
& Default
@ Never Classified
B CutfFill Maps
8 Scan Stations
Imported Files

ORD —93000 Cubic Yards

200 sft

& Surface Slicer View
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Hampstead Bypass R-3300B (Pit G)

Volumetric Analysis (post
excavation

TBC =92,000 Cubic Yards

R3300 - Pit G - Trimble Business Center =
Support E
=2 MSIManager B Cut/Fill Map Q Quick Contours ¢
& site Improvement | @ Trim Surface Edge &, C ping 8 Contour atElevation

ol 9 Create
® Flatten Surface Contours B Label by Crossing

Photogrammetry  Macros

1, Create Projected Surface 4 Swap Triangles

Earthwork °
Report |

# Reproject Surface

@ Create Radial Surface | =% Create Subgrade == Legend
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Project Highlight

HL-0025

2D Feature Data Extraction
(New Home Construction)
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Project Highlight

2D Feature Data Extraction
(Utility Poles)
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- Future Uses
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Subsurface Utility Engineering

Future Use(s)

2D Feature Data Extraction(Subsurface Utility Engineering)
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Subsurface Utility Engineering

2D Feature Data Extraction(Subsurface Utility Engineering) — U-5764 39
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Traffic Analysis

Future Use(s)

Traffic Analysis (Independence Blvd. —on ramp) 4o
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L&S Continued & Future Uses

Supplement Crewed Photogrammetry data with UAS data.

Construction erosion control analysis and documentation
after large rain events on Construction projects.

Intermediate volumes on small Borrow pits and earth work
projects.

Small project updates / Secondary roads and intersection
surveys.

Location and Surveys is looking for new and innovative ways
to use this new technology to help in our mission to collect
data and produce mapping for NCDOT projects.

41
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L&S Continued & Future Uses

Lessons learned.

« Atool within the toolbox.

« Front End Preparation / Back End Processing
« FAA & Regulatory Agencies

Where are we headed?

« Drone w/ LIDAR capabilities (accuracy - speed — canopy penetration)

Ongoing development of Unit SOP / Checklist (mission specific)

Continued training throughout the Unit and increased Part 107

remote pilot licensure.

Recruitment of new staff. (Local high schools/ Colleges)

Discovering new use cases daily through innovative requests and

scenarios.
42



Thank you!



Contact Us

R. Joel Gulledge, PE, PLS
rjgulledge@ncdot.gov
919.707.6806

-

YW @NCDOT m NCDOT B \cooTcommunications

@ oncoor ncdotcom d" ncdot_comm
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