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Drone Application for Highway
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* 9107 ((unmanned aerial vehicle : UAV ) n1egulsau
* giolad ( unmanned aerial system : UAS ) sUUDINAEIUlSAY

* yuaalad (unmanned laser scanning system ) szUUBINAEIULSALUAAARNULLDS
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Survey Grade Drones vs Consumer Grade Drones

Specifically Designed for Mapping

Expensive
Not much popular (yet)
Need specific knowledge to operate

E>uinped with GNSS and IMU
A¥'e to perform high accurate 3D mapping

Trimble UX5 senseFly eBee

Designed for Consumer Applications
- Photography, Hobby

Less expensive
Very popular among the community

Simple operation

Equipped with GNSS and IMU
Has great potential to use in mapping
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DJI Phantom 3

DJI Phantom 4 Parrot BeBop
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UAV 817SUauspuiilfaanuinune
1) Multi-Rotor : MR
2) Fixed-Wing : FW

Aeryon Aibotix
Astec
«_"—X‘
The X100
Microkopter senseFly i
3 Pteryx Skycam Lehmann Aviation MAVinci

Microdrones

senseFly TerraPanlLabs Vision du ciel

Drone Application for Highway 6



Foxtech Nimbus VTOL V2 for Mapping and Survey
VTOL=Vertical Take-off and Landing

ervos and
ystem, the
dily and fly




Tail-Sitter UAV (Transition
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* NaIn18NIWE ( RGB)

* Wﬂéj’@ﬂtﬁm (Oblique Camera)

* napsnnunNINIaRaElARSY Multispectrum Camera
* ndpstunn AAuAILSU Thermal Camera

* SyUULALYDSAWLNY Laser Scanner

Drone Application for Highway
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Full-frame Mappine Camera Module for UAV
Foxtech Map-02 Mapping Camera

* APS-C Exmor CMOS sensor
e Low Level Trigger
* Only 115¢g
* Hot Shoe
* 24.3 MP

oe lrigger :
* Exmor® CMOS Sensor
* New Upgrade 35mm Lens WEIDSMECH Drone Application for Highway 11
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UAV Laser Scanner
Rigle - Velodyn -
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drugouluuuitu (overlap : p >80%)
AU UTTNINNUUITU (sidelap : g >=60%)

Drone Application for Highway
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drugou: Tuwuity p>80% AUV g>60%
sULUUNITUU “lawn mower”

pixtastock.com - 1906367
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Lens Distortion (In-situ (on-site) calibra

Drone Application for Highway




Professional Edition

Stand-alone license

FoNALITUTTIIad115UEL7

Standard Edition

Stand-alone license

PhotoScan

p I X4 D 3D Modeling and Mapping

Education and Non commercial
Pix4Dmapper for educational, non-commercia ial and non-governmental use

Metashape — photogrammetric

eeeeeeeeeeeee 1990 USD  ®  Non commeria 4890 USD processing of digital images
and 3D spatial data generation

Drone Application for Highway 18



n1sUsEanaaaulall DroneDeploy

Treasure Island Hex Bldgs

213
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Flight ID: 1455414096 PXLPAINTEROPENPIPELINE
Area: 19ac Images: 504

Live Support

Drone Application for Highway

Camera Roll
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3D Point Cloud

UAV processing output [2

o
o~




RTK / PPK UAS/UAV

® RTK Real-Time Kinematic
* $99N5ARANIIEIING BaseStation U Rover
* inNsaIALN RTCM 10402.3 / 10410.0 (NTRIP)

® PPK Post-Processed Kinematic

® 317 raw data 911 base station j % [, 8
)

Drone Application for Highway 21



nsaaaatin GCP/CHK

- §1%5U GSD@5cm

- WHULADIUBSA
(ldamsgnu )

14195939 RTK (rover =

base << 5 Ay )

Oyer = £5 cm
- ONUYAUUNY

- Y1NN155990 RTK 89nnng (
A49950UNNNU 3 4. )
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sULUUMSITIU GNSS fugiod

an 5% %

Acc. Hor.=£10m  Ace, Hor.=%5 cm Acc. Hor. = 2 cm
Acc. Ver.=£s50m  Age, Ver. =£10 cm Ace. Ver. = £5 cm
e i D
RIK .. PPK s
- GCPs  a = Q] = A
I I
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#3UN15399A RTK 695U GCP/CHK dusugiaalinan1svinuaui (QC-2)
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Quality Control 1 (QC- 1)
wivrayayetdumMaiuduiu 2 dHu (nq, no)

y

A

duit 1 aefodunarudu
(Partial GCPs) i nq 3&
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(Partial CPs) ii ny, 3@
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Bundle Block Adjustment (BBA) /
Aerial Triangulation (AT) / Calculation RMSE

y

waunviauauuana1e RMSE szuine&asaiu

v

LANEIAUDEN Tl

h 4

Quality Control 2 (QC-2)
. danaantisduniafudu (Full GCPs) ‘
ansdsanadunandagavinaannan GCPs Tildunniian

Bundle Block Adjustment (BBA) /
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”| Aerial Triangulation (AT) / Calculation RMSE




NANARIINNSUSLUIANANINLASY



Orthorectification

Datum




B ' ' "‘ 7 2
8/30/2022 : : -isan Santitmanont,




Digital Elevation

Model (DEM)

g

OO0

‘ m— |1 UTADIAUAD Digital Surface Model : DSM

"ERY wpuAaosnidsana Digital Terrain Model : DTM

nilszinA Topography

Drone Application for Highway 34
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Point Cloud Classification

Note: improves the DTM generation
v/] Classify Point Cloud

> [ Point Clouds
v [m] Point Groups

e v Display Properties
‘Classn‘led, Sfiz e
GROUND O Unclassified

' Disabled
© Ground
® Road Surface
e
Interpolate T e

toDTM

8/30/2022 35
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DTM from point-
cloud ???

* From ground point ( 2-
brown)

* From road surface (11-
grey)

8/30/2022




Multi-View Geometry (PixdD-RayCloud)

Drone Application for Highway

Propertes

P Selection
¥ Images
il
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I IMG_0196.JPG| ? GCP: 27

: Image Size

|GCP: 27

Zoom Level

[IMG_0214.JPG}

|GCP: 27

IMG_0213.JPG

GCP: 27

GCP: 27




Building
Inspection
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Drone Application for Highway

40



Ground & True Orthorectification
Roof-Line VS Foot-print

Drone Ap{
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Volume of Stockpile

B PdDmapper Pro - Educational - itchfieldemine_sengera
Project  Process View NVolumes Help
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Self-Propelling Surface-Clinging Drone

e Application for Highway
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Drone Application for Highway
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