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Project Summary

Register point cloud from a RGBD camera with a mesh from a CT scan to make
setting up and aligning the robot easier and more accurate.
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Technical Approach

Mesh Point Cloud
e Slicer to convert DICOM to STL e Obtain depth data as raw XYZ
e Convert STL to standard triangle mesh coordinates from camera
e Convertto PCD to visualize
with PCL

Registration

e Run robust ICP algorithm
from Seth Billings
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Technical Approach: Information Flow
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Current Progress

Conversion of DICOM data to mesh via Slicer
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Current Progress

Obtaining point-cloud data from camera using librealsense SDK
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Challenges

Getting Point Cloud from Intel Camera
Setting up CISST libraries

General CPP building errors/environment issues
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Dependencies

Intel RealSense Camera - v
Camera to Robot Mount - v

Camera SDK (librealsense) - In Progress. We are experiencing some errors with
the open-source software.

ICP and CISST libraries - Almost Complete.
Access to REMS Robot - v

CT Scans for Phantom - v
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Previous Deliverables

Minimum: Register between pre-operative model and camera point cloud

Expected: Test registration accuracy on a phantom with a CT image
Provide some type of guidance to robot operator
AX = XB calibration to get camera position relative to robot

Maximum: Find ideal starting pose for robot and assist in initial setup
or Track robot motions using camera throughout operation
or Deformable registration using statistical atlas
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Updated Deliverables

Minimum: Software that completes a registration between pre-operative model

and camera point cloud
Design documentation of said software

Expected: Rigorous testing of registration accuracy
AX = XB calibration to get camera position relative to robot

Maximum: Create a guidance system for robot operator

~O

O »( ) »( ) »( ) »( ) ~ »( )
T\ T\ T\ T\ o 4

Summary Approach Progress Challenges Dependencies Deliverables Timeline

Milestones



Updated Timeline

Mesh to Point Cloud Registration

Robust Outlier Rejection

Ax = xB Calibration -
Validate Accuracy of Registration -

3/20/2016 -
4/1/2016

3/30/2016 -

4/11/2016

Minimum Deliverables

4/11/2016 -
4/18/2016

4/12/2016 -
4/18/2016

4/18/2016 -
5/6/2016

Expected Deliverables Maximum Deliverables

4/1/201 4/18/201 5/6/201
6 6 6
Mar Apr May 2016
Today
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Milestones

Mount Camera to Robot - v

Construct Phantom from CT Scans - v/

Perform Mesh to Point Cloud Registration - 4/1/16
Robust Registration with Outlier Rejection - 4/11/16
Ax = xb Calibration - 4/18

Validate Accuracy of Registration - 4/18/16
Implement Guidance System - 5/6/16
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