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ôUncontrollableõ stuff

Å Uncertain and complex dynamics

Å Uncertain model

Å Large noise affecting control scheme

Å Unstructured environment

Å Soft robots

Å Deterministic vs. stochastic algorithms

Å Use of ML
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H2Arm robotic setup

Å 4 dofs, 3 rotational joints , 1 prismatic joint

ÅWebcam mounted on wrist

Å Counteracting motors + tendons
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Required task
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Deterministic

vs

Stochastic control

Reproducibility
Fabio Bonsignorio and Enrica Zereik. "A simple visual-

servoing task on a low-accuracy, low -cost arm: an 

experimental comparison between belief space planning 

and proportional -integral -derivative controllers." IEEE 

Robotics & Automation Magazine 28.3 (2020): 117-127.



Belief Space Planning

Å probability density function of 

the system state

Å Gaussiandistribution

Å Uncertainties incorporated in the 

evolution of the belief state

Robustnessto disturbances

Compensate for uncertain

kinematics and dynamics

Robustnessto measurement

errors

Concurrent reduction of

end-effector

distance from 

the target

underlying 

uncertainty 
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VS

BSP versus PID
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H2Arm software architecture

Å Vision algorithm and low-level control are the same for each experimental run

Å Blocks communicate through standard sockets
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Additional Noise

Å Additional noise distributed as the Pierson-

Moskowitz spectrum

Å Environmental noise (e.g. illumination )

The ShangAILectures November, 10th 2022



Results at a glance

Å BSP

Å 97 successfulexperiments out of 104

(93.3%)

Å 109.6 secondsaverage execution time 

Å PID

Å 44 successfulexperiments out of 110

(40%)

Å 31.5 secondsaverage execution time 

First test campaign

Second test campaign

Third test campaign
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Results of the first test campaign
72.7%   100%    100%    100%    95.5% 33.3%   83.3%    43.3%    27.3%   8.3%
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