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Overview
● Materials & Assembly

● Flight Tests - BetaFlight

● Current State-of-the-Art Control Cleanflight Code

● Main goal: change flight controller’s control code & add sensors: LIDAR & 

nonlinear control

● Future work & considerations



Purchases

Item Qty. Unit Unit Cost Total Cost

Flite Test Quadcopter 1 quadcopter $549 $549

Parallel Charging Board 1 each $28 $28

GPS 2 modules $25 $50

Ultrasonic Sensors 1 package $9 $9

Propellers 1 package $14 $14

Total Testing Cost $650



Materials & Assembly



Flight Tests - Quadcopter, 10/2/17 (Mission Planner)



Flight Test - FliteTest Quadcopter: INAV (10/14/17)



CleanFlight Blackbox



Current State-of-the-Art Control Code - Cleanflight PID

Pre-requisites: 

1. Get heading

2. Update heading by changing yaw (if needed)

pidController

1. Calculate gyro rates

2. Read heading 

3. If in ANGLE_MODE or HORIZON_MODE, set 

the roll and pitch angles. 

4. Run gyro-driven control for each angle

a. FixedWingRateController

b. MulticopterRateController
https://www.researchgate.net/profile/Venkatapathy_Prithivi

raj/publication/280573614/figure/fig1/AS:39160451595059

3@1470377200482/Figure-1-Yaw-pitch-and-roll-rotations-

of-a-Quadcopter.ppm



Applications
● HECO Power Grid Lines - at least $3000

● Inspections - tanks, enclosed, GPS-denied environments

● Autonomous search for objects in dangerous environments with limited access

http://www.adlerandallan.co.uk

/wp-

content/uploads/2014/03/Tank

-Inspection.png

http://www.pdghelicopters.com/assets/_files/master_bac

kground/mar_11/pdg__1301514954_Thermal-1.jpg



Future Work & Considerations

● Study motor control code 

■ Commands

■ Relationships

● Add LIDAR & ultrasonic sensors

● UAVs communicating

○ Space

○ Surface

○ Underwater vehicleshttp://www.businesswire.com/n

ews/home/20160907005733/en

/United-States-Navy-

Demonstrates-Cross-Domain-

Communications-Command



Mahalo!


