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The 3 DOF Hel i copt er pl ant i s depi cted i n Filgdr eTwo DC not or s are nmount ed at each end of a rectangul ar

frame and drive two propel l ers. The notors' axes are parallel and the thrust vector is nornal tothe frane.
hel i copter frameis suspended fromani nstrunent edj oi nt nount ed at the end of alongarmandisfreetopitchak
itscentre. Thearmisinstalledonanadditional 2-DCFinstrunentedjoint whichallowsthehelicopter bodyt
i nthe el evati on and yawdi rections. The ot her end of the armcarri es a count erwei ght suchthat the effective
of the helicopter islight enoughfor it tobeliftedusingthethrust fromthe nmotors. The systemis anal og
tandemr ot or hel i copter ori ented perpendi cul ar tothe support arm as shové 2n Fi gure

Apositivevoltageappliedtothefront notor causesapositivepitchwhileapositivevoltageappliedtotheba
causes anegativepitch. Apositivevoltagetoeither nmotor al socauses an el evati onof the body. |f the body pi
thethrust vectorsresult inatravel of the body (i.e., yawof thearn) aswell. Thevertical baseis equi ppe
eight-contact slipring. Hectrical signal stoandfromthe armand hel i copter are channel | ed t hr ough t he sl
elimnatetangl edw res, reducefriction, and al | owfor unlimtedandunhi nderedtravel .

Figure 1. 1: 3 DCF Hel i copt er when r unni ng.

The obj ective of this experiment istodesignacontrol systemtotrack andregul atethe el evati onandtravel
of the 3DCFHelicopter. The systemi s suppliedw thaconpl ete nmathematical nodel , the syst emparaneters, an
a sanpl e st at e-f eedback control | er.

As showninFigurd.2 the 3 DO Helicopter canalsobefittedw than Active Mass D sturbance System(ADS).
The ADSis conprised of alead-screw a DCnotor, an encoder, and a novi ng nass. The | ead-screwi s wound

t hrough t he mass such t hat when | ead i s rot at edthe nass noves al ongthe helicopter armlinearly. One endof ttf
| ead- screwi s connected to a DCnot or and t he ot her end has an encoder. Asthe notor is driven, thel ead-scre\
rot at es and causes t he nass t o nove. ki ngthe encoder neasurenent andapositioncontroll er, theuser can nove
themasstoadesiredpositionandactivelydisturbthehelicopter.
















































http://www.quanser.com/







	1 Presentation
	1.1 Description
	1.2 Prerequisites

	2 Experiment Files Overview
	3 Modeling
	3.1 Dynamics
	3.2 State-Space Model

	4 Control Design
	4.1 State-Feedback
	4.2 Linear Quadratic Regulator

	5 Lab Procedure
	5.1 Main Components
	5.2 Controller Simulation
	5.3 Controller Implementation

	6 Technical Support

