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BVR Workflow Demonstration



Slicer-Autoscoper™ Workflow Overview

Pre-processing Tracking

* Organizing files * Loading trials
* Generating partial * Applying filters
volumes * Aligning volumes

* Generating configuration * Tracking volumes
file * Saving results
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Slicer-Autoscoper™ Pre-processing Module

Autoscoper Control Autoscoper Pre-processing
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What is a partial volume?

Partial Volume:

A volumetric image data
file saved as a TIFF stack
and represents a subset of
3D CT scan data, defined
by a segmented rigid body
and cropped to its
dimensions.




Slicer-Autoscoper™ Pre-processing Module

Autoscoper Control Autoscoper Pre-processing
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Slicer-Autoscoper™ Pre-processing Module

Autoscoper Control Autoscoper Pre-processing

100%
Output Directory: | C:/Users/JHoltgrewe /Desktop/ASB_2025_Workshop/SubjectID/Slicer AutoscoperM wil .
Volume Node: SubjectID_Left v

> Segmentation Generation

» Partial Volume Generation
» Default Subdirectories G e n e rate
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What is a configuration file?

Version 1.1

# Camera Calibration Files
mayaCam csv Calibration\SubjectID Camera0Ol Calibration.txt
mayaCam csv Calibration\SubjectID Camera02 Calibration.txt

Configuration File:

# Camera Root Directories

CameraRootDir RadiographImages\SubjectID Trial CamOl Undistorted -Cfg file generated by
CameraRootDir RadiographImages\SubjectID Trial Cam02 Undistorted the user in the SAM
# Volumes Pre-processing module

VolumeFile Volumes\SubjectID Left Femur.tif that contains the
VolumeFlip 0 0 O . .

VoxelSize 0.369 0.369 0.625 information necessary
VolumeFile Volumes\SubjectID Left Tibia.tif PN

b il b to load a trial into
VoxelSize 0.369 0.369 0.625 Autoscoper

# Render Resolution
RenderResolution 1760 1760

# Optimization Offsets
OptimizationOffsets 0.1 0.1 0.1 0.1 0.1 0.1



What is a configuration file?

Version 1.1

# Camera Calibration Files [::]

mayaCam csv Calibration\SubjectID CameraOl Calibration.txt

mayaCam csv Calibration\SubjectID Camera02 Calibration.txt iilgeratEd outside of
# Camera Root Directories S|icerAutoscoperM
CameraRootDir RadiographImages\SubjectID Trial CamOl Undistorted

CameraRootDir RadiographImages\SubjectID Trial Cam02 Undistorted

# Volumes

VolumeFile Volumes\SubjectID Left Femur.tif

VolumeFlip 0 0 O . . M
VoxelSize 0.369 0.369 0.625 _‘enerated in SlicerAutoscoper
VolumeFile Volumes\SubjectID Left Tibia.tif

Pre-processing Module

VolumeFlip 0 0 O
VoxelSize 0.369 0.369 0.625

# Render Resolution
RenderResolution 1760 1760

# Optimization Offsets
OptimizationOffsets 0.1 0.1 0.1 0.1 0.1 0.1



Creating Subject Directory EI

SubjectlD_Camera01_Calibration.txt

™ <« SubjectlD > SlicerAutoscoperly : : .
—| SubjectlD_Camera02_Calibration.txt

Name

Calibration

Subject!D_Trial_Cam01_Undistorted

SubjectlD_Tnial_Cam02_Undistorted
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Generating Partial Volumes

T <« SubjectlD > SlicerAutoscoperly & AUT Femur.stl Mesh files of
| B segmented
Name 9 AUT_Tibia.stl volumes
Calibration =—
j Femur_scaletfm
Radiographimagss . Eem”’-;TfC";MZAUW Transforms
|| Femur- dm .
"] Femur-PVOL2AUT.tfm between various

] bt coordinate

| ] Tibia_scaletfm

| Tibia_ttfm SySte ms
| | Tibia-DICOM2AUT.tfm

| ] Tibia-PVOL2AUT.tfm



Transforms

Transforms to DICOM space: A Model in DICOM space

| Femur.tfm
| | Femur_scaletfm
"\

.| Femur-DICOM2AUT.tfm
i Femor PVOLRUE o TIFF (partial volume)

| | Tibia.tfm

| | Tibia_scale.tfm

|| Tibia-DICOM2AUT.tfm
|| Tibia-PVOL2AUT.tfm

{bone}.tfm — Transform between .tiff space and DICOM space (pink arrow)
{bone} t.tfm — Transform between world origin and DICOM space (blue arrow)
More Information: https://autoscoper.readthedocs.io/en/latest/transforms.html



https://autoscoper.readthedocs.io/en/latest/transforms.html

Transforms

Transforms to Autoscoper space:

Model in DICOM space

|| Femur.tfm

j Femur_scaletfm ﬁ
. | Femur_t.tfm

' | Femur-DICOM2AUT.tfm /ffv A
| | Femur-PVOL2AUT.tfm

|| Tibia.tfm
|| Tibia_scaletfm ( - X C-

|| Tibia_t.tfm , =
\ -

\ ™ Model in AUT space

————

{bone}-DICOM2AUT.tfm — Transform between DICOM space and Autoscoper space (orange arrow)
{bone}-PVOL2AUT.tfm — Transform between world space and Autoscoper space (gray arrow)
More Information: https://autoscoper.readthedocs.io/en/latest/transforms.html



https://autoscoper.readthedocs.io/en/latest/transforms.html

Generating Partial Volumes

™ <« SubjectlD > SlicerAutoscoperM

Name

Calibration
Models
Radiographlmages

Transforms

Volumes

t‘ Femur.tif
d Tibia.tif




Generating Configuration File

™ <« SubjectlD > SlicerAutoscoperM

Name

Calibration

Models
Radiographlmages
Transforms

Volumes

Version 1.1

# Camera Calibration Files
mayaCam csv Calibration\SubjectID Camera0Ol Calibration.txt
mayaCam csv Calibration\SubjectID Camera02 Calibration.txt

# Camera Root Directories
CameraRootDir RadiographImages\SubjectID Trial Cam0l Undistorted
CameraRootDir RadiographImages\SubjectID Trial Cam02 Undistorted

# Volumes

VolumeFile Volumes\SubjectID Left Femur.tif
VolumeFlip 0 0 O

Voxelsize 0.369 0.369 0.625

VolumeFile Volumes\SubjectID Left Tibia.tif
VolumeFlip 0 0 O

VoxelSize 0.369 0.369 0.625

# Render Resolution
RenderResolution 1760 1760

# Optimization Offsets
OptimizationOffsets 0.1 0.1 0.1 0.1 0.1 0.1
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How we use SAM Outputs:
Visualizing Tracking in 3D

9 AUT_Femur.stl
9 AUT_Tibia.stl

Motion in XROMM GCS

Q{ SubjectID_Trnial_Femur.tra
. Subject|D_Trial_Tibia.tra




How we use SAM Outputs:
Building Anatomical Coordinate Systems
Using SAM Generated Models

9 AUT_Femur.stl
9 AUT_Tibia.stl

Anatomical Coordinate Systems

Tibial Coordinate System (TCS)

Femoral Coordinate System (FCS)
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1. Miranda, D.L. et al. J Biomech Eng (43)



Pre-processing

* Organizing files
* Generating partial
volumes

* Generating configuration
file

* Slicer-Autoscoper™
Pre-processing Module

Summary

)

Tracking

* Loading trials

* Applying filters

* Aligning volumes
* Tracking volumes
* Saving results




