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Design and control of a duct cleaning robot with a force compliant brush
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Fig. 1 Duct cleaning robot with brush and mobile plat-
form
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Measurement

Fig. 2 Modeling and configuration of cleaning brush and

force compliance device at the end of robot arm
contacting two sides inside duct
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F,=F,cosa+F,cosa=(F, +F,)cosar

{ F, =F,sina-F,sina=(F, - F,)sina )
where F.,: tangential force at the plane of contact
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Horizontal: #.F, —F, =(F, —F,)sina 4)
Vertical: £, + 4, F, = (F, + F,)cosa %)
where £ : side reaction force , 4 : dynamic

friction coefficient between brush and duct surface
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Fig. 3 Control scheme of the duct cleaning robot system
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