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Discussion Topics
◦ Updated Objectives

◦ Fall 2013 Accomplishments

◦ Recent Completed Work

◦ Test Flight

◦ Demonstration

◦ Autopilot

◦ Mechanics

◦ Image Processing

◦ Air Drop Simulation

◦ Future Work

◦ Budget

◦ Gantt Chart
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Updated Objectives
“Designing for the Future”

◦ ASME competition showcasing the capstone projects of undergraduate 
students

◦ 30-Slide technical PDF

◦ Finalists featured at the International Design Engineering Technical 
Conference (IDTEC)

Manual for Future Seniors
◦ Progress toward competition goals

◦ Items available in Team 6 portable

◦ Challenges faced and means of avoidance

Continue Designing and Testing for AUVSI Competition as Originally 
Planned

◦ Image Analysis

◦ Autonomous Flight

◦ Air-Drop Mechanism

◦ Target Detection
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Fall 2013 Accomplishments
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Choice of Competition Objectives

Selection of Competition Vehicle and 
Components 

Selection of Electronics and Software

Purchase of All Necessary Components

Completion of Inherited Senior Telemaster
Video Test Flight

Repairs to Inherited Test Airplane

Design and Partial Implementation of Air 
Drop System
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Recent Completed Work
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Met With Robin Driscall
◦ Expert R/C Enthusiast

◦ Flew our plane for test flight

Mounted GPS, Autopilot, and Batteries Onto 
Competition Plane 

Completed Test Flight
◦ Actual competition plane was used

◦ Electric motor, servos, autopilot, and camera 
system were all tested

Purchased and Cut Target Materials
◦ 4x8 Rectangle, 4’ diameter circle, 2x2 square, 2x2 

trapezoid, 4x2 trapezoid, 2x2 triangle, 1.5x4 
triangle

◦ Black, yellow, green, blue, red, white paint



Test Flight
Operational test flight in early March
 Test Objectives
 Autopilot

 Waypoint navigation

 Engaging/disengaging autopilot

 Associated hardware

 Camera

 Video quality test

 Airframe

 Electric motor, servos, all electrical switches and components

 Radio calibrations

 Not Tested
 Video transmission (already ops checked on ground)

 Live airdrop (failed preflight checks)

 Live image processing (not ready for live testing)
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Test Flight - Demonstration
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Test Flight - Autopilot

Objectives
 Hardware
 GPS, telemetry, compass, internal accelerometer

 Software
 Mode switching (manual  auto  manual)

 Simple waypoint navigation

Results
 Hardware
 All equipment passed ops check

 Software
 APM switches modes manually through ground station, but not on radio

 Loss of power after engaging autopilot
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APM Engaged

Throttled is cut, but 
not entirely

Aircraft landed, throttle disarmed

Taxiing back to 
ground station



Test flight - Mechanics
Set Aileron, Rudder, Elevator , and Flap Throws

◦ Ailerons: 25mm

◦ Elevator: 20mm

◦ Rudder: 35mm

Adjusted Location of Batteries to Move Center of Gravity to Appropriate Location

Results:
◦ Airdrop Servo failed

◦ Electric motor provided plenty of power

◦ Throws were too large, need to be adjusted down

◦ Need switches for power systems so that batteries and connections do not have to be constantly 
unplugged

◦ GPS mount came undone during nose dive
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Image Processing

Matlab
◦ Image Processing Toolbox, Image Acquisition 

Toolbox, Neural Network Toolbox
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Air Drop Simulation
Analysis of care package dropped under given wind conditions performed using Simulink

Factors Considered:
◦ Plane velocity (initial condition) and Wind speed under free fall

◦ Projectile mass and geometry

Determination of impact coordinates
◦ Used to create offset from drop position
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Future Work
Autopilot Testing

◦ Troubleshoot autopilot failure

◦ Use radio to switch autopilot modes

Issues discovered in test flight
◦ Repair servo for Air Drop

◦ Install main power and throttle switches 

Image Processing and Ground Station Software
◦ Implement scaling and rotation for shapes/alphanumeric characters

Manual for future seniors

Prepare target test



Senior Telemaster 
Plus
39%

AMA Certification
3%

GoPro
15%

Batteries
17%

Air Drop System
2%

Transmitter
5%

Practice Plane
11%

Miscellaneous/ 
Unforseen 
Expenses

8%
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o $1500 Total Budget

o $1325 Spent

o $175 For Unforeseen Expenses

Budget
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Gantt Chart
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Questions?
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