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Design Solution Team Organization Manufacturing
Key Component Design Solution Selection or. el Ewere Manufacturing and assembly of the UAS began at the start of the spring
_ [ semester in January 2022. The main manufacturing tasks were printing the
Battery Zeee 9000mAh 14.8V 4S LiPo Battery Teaching Asistan M Cstomer N Cistomer 3D-printed parts, cutting the carbon fiber for the main structure, and
Cameras RunCam Swift Mini FPV Camera t 1 assembling and soldering the electrical components. The team concluded
Caddx Orca 4K Camera Greyson Broun manufacturing in time for the Flight Readiness Review on March 11, 2022.
Landing Gear 3D-Printed Curved, Flexible Legs S"’"“’a""’”f’*“e‘"‘d

Alrframe Materlal 3D-Pr|nted ABS PIaStIC’ Carbon Flber Timothy[GiIIikin PeterlLaird Ryan lSlezak TerrV\llaliezer
Airframe |\/|0du|arity Concept Multi-Section |-Beam |nter|ocking Arms Y Stnictures Lead Aeggizglr?vliés read srabi;tisgsjfgg/nl{ri?sd Lead ngéﬁfﬁiifﬁ'éfﬁ'

Camera Bracket/Bottom-Mounted
Servo-Based Deployment Mechanism

Payload Mounting/Deployment

Project Overview

Flight Software ArduPilot , _ o
Transmitter/Receiver Protocol FrSky Need _Statement: The North (?aro/:_na Forest. Service (NCFS) Isin need of a
versatile system that can assist with ecological research, while also
Propeller Specifications 15 x 5.5 inch Carbon Fiber providing a means for safer recreation on public lands through improved
Motor Specifications GARTT ML3508 700 kV Brushless Ssearch and rescue (SAR) efforts.

Mission Statement: The LUVTREES Team will construct a lightweight,
battery operated quadrotor UAS that will be used by operators to provide
emergency assistance to individuals in need of search and rescue as well
as track large animal populations.

Missions and CONOPS Overview

Research Mission: Observe and study populations of large wildlife using an

Modular Payload : : : : -
e onboard HD camera and live first-person view (FPV) footage. FI Ight Testi ng
LED Orientation-Lighting First Aid .
- ' Kit As of April 15, 2022, the LUVTREES UAS has conducted many successful
Power Distribution ; ; : : e . . .
Battery (S Board : Search and Rescue Mission: Deliver an emergency supply kit containing flights. Notable flights include:
Sensors + l . . . . .
— l — Deployment | ¥ first-aid and other emergency supplies to a stranded recreationalist and
e L DL )| . Camera T e relay pertinent information to ground crews. March 22: First hover and loiter, demonstrated directional control in long arm
Electronic | Contoller || Accelerometer > Signal S configuration (~15 minutes of flight).
C;‘tﬁfm e o Ground Station Component —%  Data Research Mission: 0T Operationa CENN Search and Rescue Mission: g i ( . g : ) : .
=ab I e || oo Sl Eaniaintion Lot ArTHi ConRRUFABH March 24: Tested flight modes (loiter, altitude hold) and first successful
H ("‘ LV I 7N payload drop from altitude in long arm configuration (~15 minutes of flight).
—— LT | RCRave > processing [4——— oo - CD / i \ March 25 (Official Flight Test @ Mid-Pines Field): Demonstrated full
Motors ‘ideo ata Supply e it . . . I I
Video [ Dua 4» o ppy\ sou '} P R - > B3 CapablhtI.eS and mission profiles. Bpth short and Ion.g arm conflguratlons were
R % 5 z tested with course instructors as witnesses. (~25 minutes of flight).
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Cost Breakdown
Features |_or.|g.Arr.n Sh?rt.Arr.n Sub Sys tem Cost SI;:CZ:SREES UAS Expended Budget Breakdown
Configuration Configuration Propulsion $248.15 N
Endurance (minutes) 12 15 Avionics $241.23 -
_ Structures $131.78
Weight (lbs. . (.24
eight (Ibs.) 8.89 Camera $129.98
Thrust to Weight Ratio 1.7 2.1 Battery $79.04 - o
Overall Dimensions Payload $54.69
L X W X H (lnCheS) 2803 X 241 X 11 2379 X 1985 X 11 TOtaI: $884.87 14.7%




