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Design and Control of a Quad-Rotor
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ABSTRACT

Quad-rotor is one kind of a rotorcraft in Unmanned Aerial Vehicle (UAV), which consists of
four rotors in total and fixed-pitch blades located at the four corners. This vehicle is
emerging as popular platform for UAV research due to the simplicity of its construction, the
ability of hovering and the vertical take-off and landing (VIOL) capability, etc. Because of
those specific capabilities, this vehicle can be applied to many fields: search and rescue,
mobile sensor networks, fire observation, etc. However a quad-rotor is much affected by the
disturbance due to the characteristics of structure. So this vehicle needs attitude control
for stabilizing.

In this paper, we design the control law for automatic stabilization. The PID controller
is used to control a brushless DC motor. And an accelerometer is used to measure the roll

and pitch angles of a quad-rotor.
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Table 1 Requirement

Length < 660mm
Height < 220mm
Em_pty Weight ~ 15kg
(with battery)
Maximum Payload >0.7kg
Flight Time 5~10 min
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Table 2 MMA7260Q specification

Input
Supply Voltage 3.3V
Supply current 500uA
Output
Zero G 1.65+0.165 1V
Sensitivity (1.5g) 800+ 60m 1/g
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Table 3 Specification of the XBee—Pro RF Module

Performance

Supply Voltage 2.8—33V

Performance

Serial Interface Data
1200 — 115200 bps

Rate
Outdoor RF Line-of
. Up to 1500m
Sight Range
—100dBm

Receiver Sensitivity
(1% packet error rate)
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Fig. 6 Back EMF Signal
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Fig. 9 Response of BLDC motor in PID speed control

Fig. 11 Measuring Tiit with Accelerometer
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