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Introduction

• GPS-Denied

• Autonomous

• Close quarter inspection 
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Introduction

4



5

Autonomous Navigation in Different Environments: 

• 2D LIDAR• RGB-D



1st Flight Test at El Paso Electric
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Tethered Flight Test

Flight requirements: 

• Low altitude (20 ft max)

• Tethered UAS

• Flight mode: Position Mode (semiautonomous) 

• Maximum wind speed allowed 10 Km/hr.
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3D Map of the lower section of the stack generated using 
photogrammetry to aid in the design of the flight path
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Test Pictures
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Video 1. Preparation
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Vertica flight
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2nd flight at El Paso Electric

The flight will be performed in the 

interior of the Unit #7 boiler s 

furnace. 

Starting point 



Tethered Flight test

Flight requirements: 

• Low altitude (20 ft max)

• Tethered UAS

• Flight mode: Position Mode (semiautonomous) and possibly fully 
autonomous. 

• Type of environment:  Indoors, dark and dusty. 
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Recognizance, geometric characterization 
and sensor performance evaluation visit
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UTEP’s Aerospace Center 

Students inside the boiler’s 

furnace with the UAS 

Preliminary results from the mapping. Light 

conditions make it difficult. 

Solution. On-site lights will be placed before 

mapping.  

Reconstruction using 

photogrammetry



Test Pictures
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Students at the entrance of 

the boiler.

Students inside the boiler’s 

furnace with the UAS 
Drone ready to take off.



Test Video
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Normalized Thermal 

image

One of the flight 

trajectories



3nd flight at El Paso Electric

- Near a substation and 

communication antennas.  



Mapping
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3D model with parametric information in 
CAD software

19



20



Drone RGB and Thermal Images
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Normalized thermal image of the old stack
RGB image of the old stack



Publications 2021-2022
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Other Achievements: Student training.

 Two of the graduate students working in the project will perform an internship
in NASA Ames Research Center to work in a project to perform autonomous
aerial inspection in the largest wind tunnel in the world. The students will use a
similar approach to the one used in this project.
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