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! Catheter

2 Flexible robots - Continuum manipulators
3 Closed-form solution

4 Hysteresis

® Constant curvature model

® Lagrangian

" Global stabilizability
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! Lagrangian

2 Joint space tracking

% Lyapunov based controller

* Integral action controllers

® sliding mode controller

® Chattering effect

" End effector

8 Inner position loop force control
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! Minimally Invasive Surgery (MIS)

2 Open surgery

% Laparoscopic device

* Open surgery

® Electrocardiography (EKG)

® Atrial fibrillation ablation

’ Arrhythmia

8 Coronary catheterization and angioplasty
® Interventionist
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! Steerable catheter
2 Active-passive

% Handle

4 Steering knob

® Distal shaft
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! Tendon / Pull wire

2 Tendon driven actuation
% Tension

4 Central plate

5 Catheter sheath
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