DJI Phantom 4 Pro




® Aircraft weight < 55 pounés/
®Certified Pilot

®*Daylight or Civil Twilight

*< 400 feet AGL

*Class G airspace
®* Within unaided line of sight
*Visibility 3 miles or more

®*No flights over non participants



CURRENT APPLICATIONS

®* Imagery /Videography

® Inspections:

® Aircraft Beacon
® Rockfall Sites

® Construction Sites
®* Mapping- Topo Surveys
®* Modeling- 3D terrain models

® Stockpile Measurements
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MONTANA DEPARTMENT OF TRANSPORTATION



MAPPING

N Montana 4

W Lincoln Rd W Lincoln Rd W Lincoln Rd




O Duration: 10m 5s
Batteries: 1

Images: 181

Points: 434
) Storage: 0.90 GB

Altitude:

Resolution:

Area: ''15.87acres
jX} Distance: 2.26mi &

Max Speed: 149 mph |
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* Ground Control Points
@® Camera Positions
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MAPPING

Vertical RMS of 0.078’
and NSSDA accuracy of
0.153’.

(Currently, MDT
Photogrammetry targets . & 3 ok
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Length: 23.52 ft
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ROCK SCALING PROJECT: BASIN-BOULDER

™ PodDmapper Pro - Triak: 10 remaining dayf(s) - basin rock slope site 2
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Properties
W Selection
Surface 1 (Surface)
Number of Vertices:

Measurements

Terrain 3D Length [ft]:
Projected 2D Length [ft]:
Enclosed 3D Area [ft7]:
Projected 2D area [ft7]:
Use for DSM and Triangle Mesh

Automatic Orientation

Copy to Clipboard |

1

measurement n/a
measurement nfa
measurement n/a

measurement n/fa

@ Not enough vertices or last vertex not yet entered,
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STATION SCALING | ¢\ bic yards REMARKS
FROM TO HOURS
1245400 .00 1257+00.00 560 1,250 UPPER FACE SITE # 1
1245+00.00 1257+00.00 1,040 2,300 LOWER FACE SITE# 1
1268+00.00 1278+00.00 590 1,300 UPPER FACE SITE# 2
1268+00.00 1278+00.00 890 2,000 MIDDLE FACE SITE# 2
1268+00.00 1278+00.00 940 2,100 LOWER FACE SITE# 2
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LITTLE DRY CREEK

*Mapped ~3400 feet of project
*734 images
® 10 control points

*Two 18 minute flights



Propertie
Animation Trajectory 1

POST PROCESSING SOFTWARE

Virtual S

urveyor
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Check stations every 500’

NSSDA accuracy .16’ on
pavement. 5

Accuracy of vegetated areas heavily dependent on post
processing software and skill level. We have a lot to learn still






NEXT STEPS...

*Survey Grade GPS units
*2 additional UAVs- DJI Inspire 2

* Develop Workflows for Preconstruction
Mapping

* Construction Projects — Earthwork
Measurement




\Kl\ FUTURE

*Fixed Wing
*LIDAR

®*Machine Learning / Artificial Intelligence to

optimize data processing
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FUTURE

®*Thermal imagery
®In-service Bridge Inspection

*Beyond Line of Sight Operations




