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An Internal Structure of Estimation and Control
for Passivity-based Visual Feedback

«T. Murao (Advanced Institute of Industrial Technology), H. Kawai (Kanazawa Institute of
Technology) and M. Fujita (Tokyo Institute of Technology)

Abstract— This paper investigates an internal structure of estimation and control for passivity based visual
feedback. Firstly we derive a basic representation for the relative rigid body motion and the estimation error
system. Secondly we construct the control error system in order to establish the visual feedback system. The
control error between the real value and the reference of the relative rigid body motion, can be made by the
estimation error and the estimated value. Next, we show passivity of the dynamic visual feedback system.
Based on the passivity, stability and La-gain performance analysis are discussed. Furthermore, simulation
results are assessed with respect to the performance.
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Fig. 1: Eye-in-hand visual feedback system
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Fig. 2: Relation between e, and ge,
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Fig. 3: Block diagram of the control law (Left: proposed
method, Right: another one®)
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Fig. 4: Block diagram of the dynamic visual feedback
control (Left: proposed method, Right: another one5))
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Fig. 5: Control error (Left) and estimetion one (Right)
(Solid: proposed method, Dashed: another one5))
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