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Outline:
1. Equipment�-�DJI�Phantom�4�Pro�Obsidian
2. Temporary�Entry�Use�Permit�from�Local�Agency
3. Photogrammetry�–�What�is�it?
4. Airspace�Monitoring�–�Class�G
5. Programming�Flight�Path�in
6. Ground�Control�Points�(GCPs)
7. Federal�Aviation�Administration�(FAA)�Low�Altitude�

Avoidance�and�Notification�Capability�(LAANC)
8. Drone�Flight
9. Stockpile�Volume

Objectives:
10. Post�Processing�Data�–�Producing�2-dimensional�(2D)�

and�3D�Models�of�the�Site
11. Output�of�Final�Figures

Presentation�Outline�&�Objectives
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Ground Based Survey – Measures square meters per point
Aerial Survey – Measures hundreds of points per square meter

Study measured 19 stockpiles in 4 hours. A task which would take 
10-12 hours with two ground based surveyors

Results of the study

Ground Based – Point Density 3.25 Square Meters per Point
                             Volume = 3,394.9 Cubic Meters

Aerial Survey – Point Density 400 Points per Square Meter
                            Volume = 3,375.0 Cubic Meters

Result = Variation of only 0.6%

Benefits of Aerial Survey:

1. Cost Savings – Ability to cover larger areas in a fraction of the time
2. More Information -  Including High Resolution 2D and 3D models
3. Safety – Removing workers from steep slopes and active piles

Aerial�Survey�Case�Study
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Phantom�4�Pro�V�2.0�

• Best�Overall�Consumer�Drone�Around
• Maximum�Flight�Time:�30�Minutes�per�

Battery
• Operating�Temps:�32°F�–�104°F
• Maximum��Ceiling:�400�ft�Above�

Ground�Level�per�FAA
• Capable�of�4K/60fps�Videos�&�20MP�

Photos
• Five�Direction�Obstacle�Avoidance
• Maximum�31mph�(50kph)�at�6.6�ft�

(2m)�Above�Ground
• Easy�to�Fly�Which�Includes�Automatic�

Return�to�Home�Function

2.�Temporary�Use�Permit

1.�Equipment

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures
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Permit
1.�Equipment

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

2.�Temporary�Use�Permit
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Drone�Deploy�Photogrammetry�Software
• Drone�deploy�is�used�to�fly�the�drone,�capture�and�organize�photos,�

generate�maps�and�inspection�reports,�and�easily�share�them�with�the�
entire�project�team.

• Photogrammetry�is�the�method�used�to�stitch�thousands�of�high-
resolution�photographs�(providing�more�data�points)�into�complex�3D�
models�to�calculate�volumes�of�materials.

• 5�Step�Process:��Capture,�Process,�Measure,�Report,�and�Share

2.�Temporary�Use�Permit

1.�Equipment

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures
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FAA�Airspace�Utilization�–�
Visualize�It�–�Class�G�Airspace

Site

2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment
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Programming�Flight�Path�in�Drone�Deploy
2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment
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Ground�Control�Point�Locating�with�
GNSS�Equipment

Emlid Reach RS+ GNSS Base and Rover for RTK Positioning

2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment

GNSS Base RoverGround Control Point
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Ground�Control�Point�Locations�–�
Why�are�They�Important? 2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment
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LAANC�–�Low�Altitude�Avoidance�and�
Notification�Capability
The FAA UAS Data Exchange 
is an innovative, Collaborative 
approach between government 
and private industry facilitating 
the sharing of airspace data 
between the two parties.

LAANC provides:

1. Drone Pilots with access 
to controlled airspace at or 
below 400 feet.

2. Awareness of where pilots 
can and cannot fly

3. Air traffic professionals 
with visibility into where 
and when drones will 
operate. 

2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment
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Video�of�Drone�
Survey�Take�Off 2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment
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Stockpile�Volume�Calculations
2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment
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3D�Video�of�Stockpile�Calculation�
from�Drone�Deploy 2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment
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Stockpile�Soil�Viewed�using�Drone
2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment

Concrete/Asphalt Construction�Debris Gravel/Boulders/Cobbles Soil/Dredge�MaterialsMATERIAL�LEGEND
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Panoramic�Photography�from�Drone�Deploy
2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment

Concrete/Asphalt Construction�Debris Gravel/Boulders/Cobbles Soil/Dredge�MaterialsMATERIAL�LEGEND
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Geospatially�Located�Photography
2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment
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Drone�Deploy�3D�Manipulation�&�Measurements
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Objectives:�Post�Processing�of�Data�&�Findings
Stockpile�Volume�Calculation�-�Annotation 2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment
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Orthomosaic�Topographical�Elevation�Map
2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment
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Stockpile�Soil�&�Concrete�Debris�Sample�Locations
2.�Temporary�Use�Permit

3.�Photogrammetry

4.�Airspace�Monitoring

5.�Programming�Flight�Path

6.�Ground�Control�Points

7.�FAA/LAANC

8.�Drone�Flight

9.�Stockpile�Volume

10.�Post�Processing

11.�Final�Figures

1.�Equipment
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Photos�of�Stockpile�Sample�Locations
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Questions?


