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Abstract: The boom mathematical model was built based on the analysis of boom air-refuelling technique. It is
indicated that the boom system was a typical multiple input multple output (MIMO) and input/output(I/O)
coupled nonlinear system,in which the pitch and roll movements were coupled. So decoupling control of boom
refuelling system was the key problem in the design of boom system. A nonlinear decoupling algorithm due to
differential geometry theory was proposed via input-output feedback linearization to control the boom system.
When decoupling condition held, a linear differential relation between the outputs and new inputs could be
found and the choosing appropriate feedback could make the attitude of boom system decoupled. By decou-
pling, the boom system could be divided into two independent linear single input single output(SISO) subsys-
tems which were the pitch channel and the roll channel. The boom simulation model and its decoupling simula-
tion model were given in MATLAB. The simulation results show that the coupling effect of boom air-refuelling
system is commendably eliminated by input-output feedback linearization method and this nonlinear decoupling
algorithm is satisfied the needs of practice engineering.
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Fig. 1 Basic structure of boom
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Fig. 2 Principle of boom decoupling control system
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