
More Than Fully Autonomous Systems…

• Responsiveness 

(e.g., En-route 
destination changing)
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Shared Autonomy Taxonomy

• Servo-level shared control: provide assistance by combining the 
user’s low-level motion commands with those output by the local 
motion planner of the robot—responsiveness is limited in cluttered 
environment.

• Task-level shared control: employs fully-autonomous takeovers for 
certain predefined tasks, full human control for other tasks—ignores 
human command when the robot has full control authority.

• Hybrid: responsiveness is intrinsically limited similarly as the servo-
level shared control.

Motivation Responsiveness

Goal-Blending Shared Autonomy

• DIPD utilizes a dynamic MRF model with an energy function 
designed to be robust to noise.

• DIPD outperforms NN, LPF, and FIR approaches.

• Improvement is significant for small, challenging objects in 
congested scenarios.

• Similar framework may apply to human robot collaboration and 
human computer interaction.
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Shared Autonomy

• Safety

• Efficiency

• Human workload 
reduction

Can we achieve the 
advantages of both 
autonomy and 
responsiveness? 

We quantify responsiveness as the
Hausdorff distance between a user’s 
intended path and the path actually 
driven by the vehicle.

Less is better.

Experimental Results (Simulated Wheelchair)
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