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ABSTRACT

The experimental results are presented of an autonomous flight algorithm of a foldable quadcopter with
airdrop launching functions. A foldable wing structure enabled the quadcopter to be inserted into a rocket
container with limited space. The foldable quadcopter was then separated from the rocket in the air. The
flight pattern was tracked using a global positioning system (GPS) with various sensors, including an inertial
measurement unit (IMU) module until a designated target position was reached. Extensive field tests were
conducted through an international rocket competition, ARLISS 2017, which was held in Black Rock Desert,
Nevada, USA. The flight trajectory record of the experiments is stored in electrically erasable programmable
read-only memory (EEPROM) embedded in the main control unit. The flight record confirmed that the
quadcopter successfully separated from the rocket, executed flight toward the target for a certain length of
time, and stably landed on the ground.

Key Words : Quadcopter(] =&E1), Airdrop Launching(11&S H[S#7HA[), Foldable Mechanism(&0|4&! =),
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Table 1 Restrictions of unmanned mobile platform mass

and size"
Category Restrictions
Mass 1050 g or less
Diameter 146 mm or less
Height 240 mm or less
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Table 2 Size of folded and unfolded structure

Structure Unfolded Folded

Diameter 360 mm 132 mm
Height 90 mm 210 mm
Volume 9.16 cm® 2.87 em®

Table 3 Weights of foldable quadcopter components

Component Weight (g)
Quadcopter Frame 170
BLDC motor and drive 37 (Fixed)

Battery 195 (Fixed)
Assembly parts 122
Total 524
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Fig. 5 Hardware connection and components

Table 4 Electrical components of the quadcopter

Components Model Specification
MCU Arduino Nano ATmega328
3 Gyro, 3 Acc.,
10 DOF Sensor GY-86 3 Mag, 1 Baro.
115200 bps
GPS Module NEO-6M UBX Protocol
Data Converter I2C-GPS NAV  Serial to 12C
Bluetooth HC-06 115200 bps
Range : 2.401
RF Module FS-1A6 2475 Glz
. In: 1.1V 12A,
ESC EMAX Simonk Out - 5V 1A
BLDC Motor EMAX MT2204 2300 KV
. 3S1P 11.1V
Battery Li-Po 2200
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Table 5 Results of preliminary autonomous flying test

Category Test 1 Test 2 Test 3

Target Point
(40.879694, —-119.121806)
GPS Sampling Time 5 sec

Flying Altitude Sm
Flying Distance 400 m
Motor Power
Increment Rate
Flying Time 90 sec 81 sec 84 sec
Landing Distance 11 m 35 m 42 m
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Table 6 Results of autonomous flying test

Category Results

Target Point

GPS Position (40.879694, ~119.121806)

GPS Sampling Time 15 sec
Flying Altitude 15 m
Flying Distance 40 ~45 m

Flying Time 420 sec
Landing Distance 1.88 km
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