
The rib projections are used to create a mesh that represents the 
ribs beneath the skin, helping to limit force on the ribs and 
prevent image shadowing.
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Shortage of experienced operators in remote areas;

Long waiting times (especially for specialists' visits);

Health risks for in-person visits (e.g. pandemics);

Lack of repeatability and objectivity of visits.[1]

Patient anatomy is still an issue for autonomous systems

The mesh is enforced with a QP as forbidden region virtual 
fixtures[4] described by its planar local approximation.[5] 

The QP filters the target position variation to meet rib 
constraints, and the filtered reference is sent to an impedance 
controller[6].

RGB human segmentation

Segmented point cloud

SMPL pose and shape optimization  to 
match the point cloud

SKEL model fitting inside the SMPL

Rib cage projection onto the SMPL

We developed a model-based approach to detect intercostal areas 
from an RGB-D image using Skinned Multi-Person Linear Model 
(SMPL)[2] and Skeletal Kinematics Enveloped by a Learned body 
model (SKEL)[3].

Model-based intercostal areas detection

Reasonable reconstruction error from simple RGB-D image

Automatic way of generating virtual fixtures

Faster lung ultrasound teleoperations

Exerted forces limited to the intercostal areas
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