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Motivation
ASteerable needles are controlled within e — —

deformable tissue by inserting and _/W

twisting the needle externally at its base. ;

sulding the needle to a desired target
allenging for a human operator due

omical obstacles, nonholonomic
d limited sensor feedback.

. . . We perform real-time control for the stee
ning algorithms can assist

Jutomatically computing def_ormable tissue using a model-predict_i
S which steers the needle along 3D helic
varies the helix radius to correct for perturk
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Real-time Cont
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. Incertainty introduced by: (i) noisy
‘ , and (i) disturbances due to tissue
ounted for during planning.

for autonomous needle
zes the probability of
8 g the target.
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successfully avoiding obstacles and reaching the target.

SMR Roadmap Real-Time Control
Generation Re-planning and Pose
(offline) (update via SMR) Estimation
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We apply our interactive planner for rea
3D deformable tissue with obstacles.

S. Patil and R. Alterovitz.n | nt e rMatorit Alamneng
3D Environments With Ob st a.c |le $wc. IE

We plan in a simulated
deformable environment
and select a high quality
plan that maximizes the
probability of success.

Perturbations during open-  Our deformation-aware LQG
loop execution of the controller compensates for
selected plan cause the uncertainty and has considerably
needle-tip to deviate from higher rates of success as
the intended trajectory. compared to prior methods.
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