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Overview 

 Part I – Prior UAS aerial surveying work at TAMU-CC 

 Description of aircraft and payload 

 Overview of aerial surveys conducted by TAMU-CC UAS 

 Part II – Development of atmospheric sensing UAS  

 National Science Foundation grant 

 Proposed UAS platform 

 Sensor package 

 Planned missions 



TAMU-CC RS-16 UAS Program – Overview 
 UAS program begun six years ago; UA purchased and COA 

approved 
 Demonstration flight of UA October 2011 
 D. Bridges arrived at TAMU-CC August 2012, named UAS 

program director March 2013 
 TAMU-CC UA exercises to date: 

 October 2011 – demonstration flights on Padre Island Beach 
 January 2013 – training flights from ranch in Kenedy County, TX 
 March 2013, January 2014, March 2014 – operational / scientific 

missions, also from ranch in Kenedy County 
 June 2014 – first official flights in Lone Star UAS FAA test site 
 March 2015, June 2015 – research flights from Charles R. 

Johnson airport in Port Mansfield, TX 



TAMU-CC UAS Program – UA 

 American Aerospace RS-16 UA 
 Modified Arcturus T-16XL 

(systems integration, new 
payload) 
 
 
 
 
 
 
 
 

 
 

Wingspan 12' 11" 

MGTW 85 lbs 

Endurance 12-16 hrs 

Ceiling 15,000' 

Max Speed 80 kts 

Payload Envelope 6 x 6 x 20.5" 

Payload Capacity 25 lbs 

Payload Power 100 watts 

Launch Pneumatic Catapult 

Recovery Belly Land 



TAMU-CC UAS Program – Launcher  

 



TAMU-CC UAS Program – Aircraft Control 

 Autopilot – Cloud 
Cap Technologies (BF 
Goodrich) Piccolo II 
autopilot system, 
used with Piccolo 
PCC software 

 Microhard MHX-910 
frequency-hopping 
902-928 spread-
spectrum transceiver 
used for C2 link 

 Purchased Mobile 
Mission Control 
Center from AAT 
which incorporates 
tracking antenna for 
C2 and data link  
 
 
 
 
 
 

 
 



TAMU-CC UAS Program – Payload  
 Multi-spectral camera payload 

 Includes GPS input and on-board INS 
for locating aircraft position and 
determining aircraft orientation when 
images are acquired (data used in 
image post-processing for 
georectification) 

 Communications with payload via 
Persistent Systems, LLC 2.4 GHz Wave 
Relay Quad Radio Router, a digital radio 
system 



TAMU-CC UAS Program – Payload 
 Sample images High-definition video 

Infrared Ultraviolet 

Video image superimposed 
on Google Earth map 



TAMU-CC UAS Program – Payload 



TAMU-CC UAS Program 

 Flight area 
defined by 
initial COA 

 Approx. 38 
mi. north to 
south 

 Approx. 450 
sq. mi. 

 Approx. 36 
mi. south of 
campus (as 
crow flies) 



TAMU-CC UAS Program – COA  
 COA around Port 

Mansfield, TX added in 
2014 

 Northern boundary of 
COA coincides with 
southern boundary of 
original COA 

 First flights for external 
user of test site from 
Port Mansfield in 
October of 2014 

 Two TAMU-CC exercises 
from Port Mansfield in 
March and June of 
2015 



TAMU-CC UAS Program – Missions 
 Total of 9 week-

long missions flown 
since October of 
2011 

 June 2014 was a 
single mission 
flown under two 
different COAs, the 
second being the 
first mission under 
the test site COA 

 Mission in October 
2014 used RS-16 
and equipment for 
external user; 
mission conducted 
by LSUASC 
personnel 

Date 

No. of 

Flights 

Total flight 

time (hrs) COA 

October 2011 3 1.7 2010-CSA-50-COA 

January 2013 7 3 2012-CSA-28-COA-R 

March 2013 9 12.3 2012-CSA-28-COA-R 

January 2014 8 12.7 2012-CSA-28-COA-R 

March 2014 2 4.3 2012-CSA-28-COA-R 

June 2014 3 0.5 2012-CSA-28-COA-R 

June 2014 2 3.1 2014-CSA-48-COA 

October 2014 6 13.6 2014-CSA-49-COA 

March 2015 3 7 2014-CSA-49-COA 

June 2015 9 22.9 2014-CSA-49-COA 

Totals 52 81.1   



TAMU-CC UAS Program – Missions 
 Demonstration 

flights in 
October 2011 

 Flew from South 
Padre Island 
Beach 



TAMU-CC UAS Program – Missions 
January 2014 – Continued studies of range and lost link issues, scientific missions 

 



 Mission Control Center 
 Located in Coastal Bend Business 

Innovation Center (a TAMU-CC 
facility) in Flour Bluff, just south 
of Corpus Christi 

 Provides infrastructure to meet 
the following mission objectives:  
 Common operational picture 
 Command and Control of test site 

and ranges 
 Safety management 
 Range backup control 
 Casualty Analysis 
 Data collection and analysis 

 Real-time input of telemetry 
and data from UAS operations 
in all of the ranges 

 

TAMU-CC UAS Program – FAA Test Site 



TAMU-CC UAS Program – Missions 
 Launch of first official test flight in the Lone Star UAS Center of Excellence 

and Innovation (LSUASC) FAA UAS Test Site– June 25, 2014 



TAMU-CC UAS Program – Missions  

 March 2015 –
First TAMU-CC 
exercise from 
Port Mansfield, 
were able to 
make use of 
hangar 

 First use of 
Robinson R22 
helicopter as 
chase aircraft – 
excellent results 

 



TAMU-CC UAS Program – Missions 

 June 2015 – Areas of 
Interest 

 Body of water in 
image is Laguna 
Madre (LM); “PM” is 
Port Mansfield 

 Picture shows 
planned survey 
areas; actual survey 
areas all stayed 
within COA (light 
blue borders) 

 Areas actually 
surveyed were 
Inland Dunes, PM 
Urban, LM W, LM E-
S, Channel, PINS 
Dunes, and Gulf 



TAMU-CC UAS Program – Missions (June 2015) 
            Port Mansfield urban                                           Gulf Coast                                        Gulf Coast at channel exit 

         Port Mansfield channel                                   Laguna Madre west                                    Laguna Madre east 

Inland dunes 



TAMU-CC UAS Program – Missions (June 2015) 
Screenshot of mosaic of “The Rookery” bird habitat area (actual image is approximately 40 MB) 



TAMU-CC: National Science Foundation Grant 

 Major Research Instrumentation (MRI) Grant 

 “MRI: Development of an Integrated Gas Monitoring and 
Source Identification Unmanned Aircraft System for 
Exploration, Compliance and Assessment” 

 The project objective is to enable a wide range of 
interdisciplinary and multidisciplinary research activities 
around national and regional oil and gas industry needs 
with emerging developments in UAS and sensor 
technologies 



TAMU-CC: National Science Foundation Grant 

 New sensor technologies for detecting emissions from land and 
water have improved the ability to detect gases and flux such as 
helium, methane, carbon dioxide and oil 

 The proposed instrument addresses these issues by integrating 
advanced gas sensing and imagery (SAR and EO-IR) technologies 
into a UAS 

 The instrument will feature flexible operation and configuration 
on an aerial platform that can be rapidly deployed and can easily 
survey large and remote areas using preprogrammed GPS 
waypoints 

 The proposed instrument will enable the research and academic 
community with a novel and effective sensing platform supporting 
advanced research and training in several land and ocean based 
science and engineering fields 



TAMU-CC – Atmospheric Research Platform 

 Griffon Aerospace 

 “Outlaw SeaHunter” 

 Length:  3 m 

 Wingspan:  4.88 m 

 Empty mass:  66.7 kg 

 Maximum gross take-
off mass:  122 kg 

 Endurance:  5-7 hrs 

 Payload:  45 kg 



TAMU-CC – Atmospheric Research Platform 

 “Outlaw 
SeaHunter” 

 Differential GPS 

 Will enable auto 
take-off / auto land 

 Extra payload 
capacity for future 
capability 
expansion 



CH4 – CO2 Sensor 

Performance Specs 

Applications: 
• Arctic methane fluxes 
• Gulf of Mexico natural gas seeps 
• Coastal petroleum spill response 
• Agriculture monitoring and assessment 



INNOVATIVE NEW TECHNOLOGIES FOR 

ASSESSMENT OF PETROLEUM SPILL, 

TRANSPORT, AND DEGRADATION 

• Accurate monitoring of spill transport 
 
• Onboard assessment of biodegradation 
 
• Environmental assessment  
 
• Ecosystem remediation time 

Gulf of Mexico, Taylor Well MC20 



H1. On a water column dissolved inorganic carbon 
(DIC) concentration budget, heterotrophic 
bacterial production and respiration is greater 
than phytoplankton production. 
  
H2. Multi-year ice is composed of old 
phytoplankton and sediment carbon (including 
methane), while first-year ice is dominated by 
modern phytoplankton carbon.   
  
H3. Old sea ice carbon makes a significant 
contribution to the Antarctic coastal carbon cycle 
with a maximum value at the seawater- ice 
interface. 
  
H4. With recent water column warming in the 
study region, shallow sediment warming is 
occurring at the gas hydrate stability zone.   
  
H5. Shallow sediment carbon (including methane) 
from vertical gas advection and rapid diffusion 
contributes to bacterioplankton carbon 
respiration. 

Water Ice Sediment Exchange of Carbon in the Southern Ocean (WISE) 

 



Water Ice Sediment Exchange of Carbon in the Southern Ocean (WISE) 

 

Data Acquisition 

• UAS – ice distribution, ice melting 
• UUV – work at glacial ice face 
• Seismic – assessment of gas hydrates 
• Piston coring – vertical gas flux 



Arctic Methane 

• Spatial variation in coastal and tundra 
gas flux level 

• Distinguish spatial variation in biogenic 
and petroleum methane 

• Assess regional platform stability 
• Study climate change 
 

Topics 



TAMU-CC UAS Program 

Questions? 
 
david.bridges@tamucc.edu 
Richard.coffin@tamucc.edu 
ahmed.mahdy@tamucc.edu 
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