
WELCOME 

ADOT  

Engineering Survey Section 

Unmanned Aerial Vehicle (UAV) Support 

Brown Bag Lunch & Learn 



Agenda 

• Introductions & Background 
• Past Projects 
• Equipment 
• Rules & Guidelines 
• Examples 
• Requesting a project 
• Project Lifecycle 
• Take Aways 
• Q & A 

 



How did we begin? 

• Last P&M project delivered - March 2017 

• Engineering Survey Section transitioned from 
film based camera to digital - April 2017 

• 2 operators FAA Part 107 certified - April 2017 

• Greg Byers (Roadway Manager) helped 
acquire Trimble ZX-5 sUAS - May 2017 

• Training completed & began flying -  June 
2017 

 



So far..  

• 245 flights 

• 33 hours total flight time 

• Average flight ~ 8 minutes 

 



Past Projects… 



Casa Grande ADOT Yard 5S 





US-60 Renaissance Fair 



SR-89A Sedona Rockfall Mitigation 



SR-89A Sedona Digital Terrain Model 



HazMat Glass Pile 



Equipment 







Equipment 

• Trimble ZX-5 Multi-Rotor sUAS 
– 2 LiPo batteries capable of 20 minutes flight time 

– Weight ~ 11 lbs. with camera, gimbal, batteries 

– Speed ~ 6 mph 

– Jeti DC-16 remote controller 

• Sony a6000 mirrorless camera 

• 16 mm f2.8 aspherical ‘pancake’ lens 
(photogrammetry workflow) 

• 16 – 50mm f3.5 – 5.6 lens (video & photos) 



Additional Items 

• Yaesu FTA-230 VHF Radio 

– Monitor air radio traffic 

• Kestrel 2500 Pocket Weather Meter 

– Wind speed & Direction 

– Temperature 

– Barometric Pressure 



Trimble Business Center 

• Trimble Business Center (TBC) is primary software 
– Outputs .las file (point cloud) 

– Creates ortho mosaic image (.tif or .jpg) 

– Files can import directly to MicroStation (.dgn .dtm 
.alg) 

• Post-processing is done in-house 

• No cloud based processing 

• Data remains in-house 

• Results are repeatable 



Video #1 

 

 



CFR Part 107 Small Unmanned Aircraft 
Systems (sUAS) 

Summary of Rules 



• Cannot fly above 400 feet above ground level 
(AGL) 

• Operator and/or Observer must maintain visual 
line of sight 

• Cannot operate UAV over uncovered persons or 
moving vehicles 

• Non-participants may remain in the area if under 
the cover of a structure or in a stationary vehicle  

• Cannot fly at night 

 



Airspace 





Non-Controlled vs Controlled 
Airspace 

• Class G without permission (Non-Controlled) 

• Up to 400’ AGL 

• May fly in controlled airspace (B, C, D, E) if 
permission is obtained from control tower 
through FAA Drone Zone Portal 

• Manual authorization can take up to 90 days 

• In some cases, permission can be granted 
instantly via LAANC and smart phone using an 
app (AirMap, Skyward, etc.) 

 

 

 

 



Low Altitude Authorization and 
Notification Capability (LAANC) 



Low Altitude Authorization and 
Notification Capability (LAANC) 



Low Altitude Authorization and 
Notification Capability (LAANC) 



Other Airspace 

• TFR (Temporary Flight Restriction) 

• NoTAM (Notice to Airmen) 

• MOA (Military Operating Area) 

• Restricted Airspace 

• Prohibited Airspace 

• Wildlife Areas 

• National Parks 

 

 

 

 

 



Expedited Approval for Emergency 
Situations 



Request Form 



Other Guidelines 

• UAS Guidance Memo from State Engineer’s 
Office 

‘ADOT employees operating agency owned UAS for 
the purposes of conducting Department business will 
do so in a manner that complies with all FAA 
regulations…employees are prohibited from using 
privately owned UAS for conducting Department 
business or on Department time.’ 

 

 

 



Video #2 



Picacho Pit Pre-Mine 



Picacho Pit Post-Mine 



SR-88 Apache Trail Road Erosion 







Adjustment Report 

A measure of how well ground control panels were ‘read’ compared to 
survey. 









Final Block Adjustment 

A measure of how well the point cloud fits the survey network created by 
control panels. 



Point Cloud (.las) Ortho Image 



Drone Request Form available on-line: 
Type ‘drone’ in Essential Docs tab 



Types of Projects 



Project Lifecycle 

• Request received 

• Determine if project can be flown (airspace, 
FAA restrictions, etc.) 

• Plan flight and control panel layout 

• Estimate hours needed to complete and 
submit cost estimate 

 

 

 

 



Project Lifecycle (cont.) 

• Establish and survey aerial control panels 

• Fly project 

• Download and post-process  

• Create and submit electronic deliverables via 
Sharefile 

 

 

 

 



Take Aways 

• Many projects lend themselves to UAV’s 

– DTM’s (volumes, topography) 

– Construction Progress 

– Traffic Monitoring 

– 5s (inventory, asset management, etc.) 

• Sensor (camera) is the most important 
element of the entire system 

 

 

 

 

 

 



For more information contact: 

• Abel Federico 

• 602-712-8411 (office) 

• 602-521-0619 (cell) 

• afederico@azdot.gov 

• Martin Leveque 

• 602-712-7287 

• mleveque@azdot.gov 

 

mailto:afederico@azdot.gov
mailto:mleveque@azdot.gov


Questions? 


