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Applications

 Survey
◦ Ini&al

◦ Supplement LiDAR

◦ Final

 Inspec&on
◦ Opera&on and Maintenance

◦ Downstream Breach Study Evalua&ons

◦ Inaccessible Areas

◦ Up to date Mapping and Site Tracking

 Construc&on
◦ Quan&ty and Quality Check

◦ Vegeta&on Check

◦ Site Layout and Placement Loca&on
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Rules and Regulations
 Federal Avia&on Administra&on

◦ 14 CFR part 107, the small Unmanned Aircra4 System (UAS) rule

h7ps://www.faa.gov/uas

https://www.faa.gov/uas
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Becoming a Pilot
 To be eligible

◦ 16 years of age

◦ Able to read, write, speak, and understand English

◦ Be in a physical and mental condi&on to safely <y a UAS

 Study and Pass Knowledge Test

 Register through FAA Integrated Airman Cer&>cate and/or Ra&ng Applica&on system (IACRA)

 Register Drone with FAA

 FAADroneZone

h7ps://www.faa.gov/uas/commercial_operators/become_a_drone_pilot

https://www.faa.gov/uas/commercial_operators/become_a_drone_pilot
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M&E’s Drone
 DJI Phantom 4RTK

◦ Opera&ng Time: 20 – 30 minutes per Ba7ery

◦ Opera&ng Speed: 30+ mph

◦ Weight: 3 lbs

◦ Cen&meter-level Posi&oning System

 Camera
◦ 1 inch CMOS sensor

◦ 20 megapixel

◦ Format: jpeg (picture), mov (video)

h7ps://enterprise.dji.com/phantom-4-rtk/specs

https://enterprise.dji.com/phantom-4-rtk/specs
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M&E’s Drone
 Remote Controller

◦ 5.5-inch Screen

◦ Android System

 Intelligent Flight Ba7ery
◦ Lithium

◦ 15.2 volts

◦ 20 – 30-minute life

h7ps://enterprise.dji.com/phantom-4-rtk/specs

https://enterprise.dji.com/phantom-4-rtk/specs
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Flight
 Manual vs Planned



Flight 
Preparation
C H E C K L I S T

MANDE-PE.COM



Flight 
Preparation

 Job Loca&on
◦ Airspace

◦ Ac&ve Restric&ons

◦ Low Al&tude Authoriza&on and 
No&>ca&on Capability (LAANC)

MANDE-PE.COM

h7ps://air.alo4.ai/account/466930/airspace

https://air.aloft.ai/account/466930/airspace


Flight 
Preparation

 Google Earth

 Export as KML

 Import into Controller
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Packing
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Controller

Drone

Ba7eries

Chargers



Ground Control Points (GCP)
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Site Preparation
 Major Obstruc&ons

◦ Power Lines

◦ Trees

 Weather

 Set Base Sta&on

 Set and Record GCPs
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Preflight 
Inspection

 Drone
◦ Suitable for Flight

 Ba7ery 

◦ No swelling or damage

 Propellers

◦ No Cracks

 Motors

 Camera and Gimbal

◦ Remove gimbal Cover

 Controller
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Flight Preparation
 Check Connec&ons

 Mission Type
◦ Manual or Planned

◦ Real Time Kinema&c (RTK)

◦ Global Naviga&on Satellite System (GNSS)

Misson

Manual

Fly

Plan

Set up 
Mission

GNSS RTK



Set up 
Mission

 Using KML as Boundary

 Adjust Boundary if needed

 Set Flight Parameters
◦ Height

◦ Overlap 

 Connect to RTK
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GNSS
 Used without Base

 Uses GPS+GLONASS+Galileo

 Accuracy 
◦ Ver&cal 1.5 cm + 1 ppm

◦ Horizontal 1 cm + 1 ppm

h7ps://enterprise.dji.com/phantom-4-rtk/specs
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RTK
 Connects to Trimble Base Sta&on

◦ NTRIPCaster Connec&on

◦ RTCM Compa&bility

 Ties Drone directly to control point

 Accuracy 
◦ Ver&cal <1 cm 

◦ Horizontal <1 cm



After 
Flight
LOG FLIGHT 
INFORMATION
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Post Processing
 Map Produc&on

◦ Pix4D

◦ S&tch photos

◦ Point Cloud

◦ 3D Textured Mesh

◦ Digital Terrain Model (DTM)

◦ Digital Surface Model (DSM)

◦ Contours

◦ Google Earth KMZ

◦ Geo&O Orthomosaic

h7ps://www.pix4d.com/

h7ps://www.pix4d.com/product/pix4dmapper-photogrammetry-so4ware/

https://www.pix4d.com/
https://www.pix4d.com/product/pix4dmapper-photogrammetry-software/


Pix4D Mapper
INIT IAL
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Pix4D Mapper
P O I N T  C LO U D
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Pix4D Mapper
 Orthomosaic

MANDE-PE.COM



MANDE-PE.COM

Survey

PROS

 Time Saving

 Cost EOec&ve

 Cover Large Areas

 Inaccessible Areas

CONS

 Dense Vegeta&on

 Trees

 Water

 Weather



Survey
 Project: Eanes Lake

 Area: 135 ac 

 Goal: Produce contours of dried 
lake bo7om for implemen&ng into 
LiDAR and to produce a Stage 
Storage Curve for H&H modeling.
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Survey
 Contours Produced at 14 Internals

 Generated from a Digital Surface 
Model (DSM) and Digital Terrain 
Model (DTM)
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Inspection

PROS

 Time Saving

 Cover Large Areas

 Inaccessible Areas

 More Detailed and Up to date Map

 Picture Detail and Clarity

CONS

 Weather
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Inspection
 Project: Lower Brushy Creek Opera&on & Maintenance Inspec&ons 

 All Lower Bruchy Creek WCID Watershed Dams

 Goal: Conduct annual O&M inspec&ons, Rank Dams and Provide Arial Map with current 
de>ciencies. 
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Construction

PROS

 Time Saving

 Vegeta&on Check

 Fewer Cross Sec&ons

 Layout

CONS

 Weather
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Conclusion

Very Useful Not Applicable in all 

Situa&ons

Another Tool in the 

Toolbox
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