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Torque feed-forward control of engine/helicopter system
based on support vector-regression

SUN Li-guo, SUN Jian-gue., ZHANG Hai-bo, €HEN Guo-giang
(College of Energy and Power Engineering,

Nanjing University of Aeronauties_and Astronautics, Nanjing 210016, China)

Abstract: Turbo-shaft engine’s eontroller design based on the compensation from dis-
turbance was mainly studied in this article. A torque prediction model design scheme was
proposed based-on recutrsive reduced least squares support vector regression (RR-LSSVR)
algorithm and ‘model prediction procedure. Firstly, reduced least squares support vector re-
gression was utilized to train the dynamic estimation nonparametric model of torque by using
the handling input and flight state variables as training data. Then, a prediction procedure
was arranged to obtain the torque information in advance. After that, the turbo-shaft
engine’s compensator was implemented using the former predicted torque information. In
order to take full advantage of the disturbance signal and its dynamic information, the pro-
portional-differential form was adopted in the compensator design. Finally, simulation of
integrated helicopter/turbo-shaft engine system shows that the control scheme has better dy-
namic disturbance rejection ability than traditional system, it can decrease the droop of pow-

er turbine’s speed more than 10%.

Key words: engine/helicopter; support vector machine; least squares;

torque prediction; compensation from disturbance
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Table 2~ Simulation result of controller
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SN AR AME T 1. 34951 1.08743 0.90452 0.4563
0000 0 A M T, 0.9154 0.95825 0.86151 0.3784
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