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Abstract

This paper proposes a UAV equipped with an automatic control system for educational purposes

such as navigation flight or autonomous flight. The proposed UAV is capable of automatic navigation

flight and it is possible to control more precisely and delicately than existing UAV which is directly

controlled. And it has the advantage that it is possible to fly in a place out of sight. In addition, the

user may arbitrarily change the route or route information to use it as an educational purpose for

achieving the special purpose. It also allows you to check flight status by shooting a video during

flight. For this purpose, it is designed to check the image in real time using 5.8GHz video transmitter

and receiver. The flight information is recorded separately and used as data to judge the normal

flight after the flight. The result of the paper can be flighted along the coordinates specified using

GPS information. Since it can receive real-time video, it is expected to be used for various education

purposes such as reconnaissance of polluted area, achievement of special purpose, and so on.
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[l. Background

1. Previous research
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3. PID controller
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Fig. 1. The general structure of the PID controller (above),
the output value MV(t) for each parameter(below)
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Fig. 2. Circuit Design of Implemented UAV

lll. Design

1. Circuit Design of UAV
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Table 1. Specification of implemented UAV
Part ltem Specifications
Main MCU Arduino Mega2560
a Sensor Control Arduino DroneShield
Earth Magnetic Field HMC5883L
Sensor Gyro MPU-6050
ens GPS 9600bps
Barometer MS5611
Communi | RC Receiver RX701
cation Telemetry 915MHz Telemetry
Servo Motor SG-90
Driving BLDC Motor 2212/5T 2450kv
Electric Speed Control LB 20A OPTO
Video Video transceiver 5.8Ghz 40ch
© Camera FPV camera
Battery 3s 2200mAh(11.1V)
Power s
(lithium polymer) 2s 850mAh(7.4V)

2. Component of UAV
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IV. Implementation

1. Flow Chart of UAV
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2. Automatic Flight system
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3. Implementation of PID Controller
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void dualPID(
float target_angle, float angle_in,
float rate_in, float stabilize_kp,
float stabilize_ki, float rate_kp,

float rate_ki, float& stabilize_iterm,

float& rate_iterm, float& outout) {

float angle_error, desired_rate, rate_error;

float stabilize_pterm, rate_pterm;

angle_error = target_angle — angle_in;
stabilize_pterm = stabilize_kp * angle_error;
stabilize_iterm += stabilize_ki * angle_error * dt;
desired_rate = stabilize_pterm;

rate_error = desired_rate — rate_in;

rate_pterm = rate_kp * rate_error;
rate_iterm += rate_ki * rate_error * dt;

output = rate_pterm + rate_iterm + stabilize_iterm;

Fig. 5. Function of PID Controller
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V. Conclusions
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