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Rotor Speed Control in Helicopter
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Abstract

We design a rotor speed controller for R/C model helicopter to limit the vibration
and jitter due to the unstable lift and thrust force caused by main rotor under varying
rotor speed. We implement the CAN bus to regulate the rotor speed as CAN bus has real
time protocol and multi processor function. Two Microchip PIC18F458 are installed in
our model helicopter. One Microchip PIC18F458 measures the engine speed from the
tail rotor, and the other control the servo motor to actuate the fuel valve. DS1103 of
dSPACE is a signal processor to collect the data and control the helicopter in manual
mode through the CAN bus protocol. In our control system, we focus the fuel valve
actuation and tail rotor speed to design a system identification. RST controller with
anti-windup function has been test successfully with real loading and disturbance
imposed, and the differential rotor speed reduced to 2.5 rpm compare to 7.3 rpm under
open loop control.
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