
Project 15:
Mouse segmentation and optical properties 
for bioluminescence tomography (BLT)

TEAM: ALAN CHAM

MENTORS: BIN ZHANG, JUNGHOON LEE, KEN WANG

1 OF 13



Topic and Goals
◦ Gather literature values of mouse organ 

optical properties and evaluate their 
distribution

◦ Expedite the segmentation of cone beam 
computed tomography (CBCT) images of 
mice. 

◦ Modify existing BLT reconstruction to 
address optical property heterogeneity. 
◦ Experiment with optical property sets for best 

reconstruction. 
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Statement of Relevance
Small Animal Radiation Research 
Platform (SARRP)
◦ Tool for preclinical radiation research

◦ CBCT for radiation delivery guidance

◦ CBCT has less utility for localizing small/low-
contrast targets in soft tissue

◦ Hence, incorporated bioluminescence 
tomography (BLT)
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Basic Idea of BLT
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Basic Idea of BLT

Diffusion Approximation

Green’s Functions

Multispectral Approach (590, 610, 630, 650 nm)

Equations from (1):
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Project 15: 
To address optical property heterogeneity in reconstruction:
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Summary of Technical Approach
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Project 15 Approach
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Deliverables
Minimum Deliverables

◦ Tabulate literature values for optical properties

◦ Manually segment mouse images for atlas and simulated source

◦ Modify Matlab code to incorporate organ specific optical properties

◦ Test code under simulation conditions

Expected Deliverables
◦ Workflow for registering new images to atlas set using elastix

◦ Matlab code for multi-classifier decision fusion strategy

Maximum Deliverables
◦ Perform BLT experiment on implanted light source in specific organ

◦ Determine optimal optical property value sets for reconstruction
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Project Timeline
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Dependencies
Resource Status Comment

Mouse image set for initial BLT practice Received

Mouse image sets for atlas + experiments Unknown To be discussed w/ mentor  2/29
Digimouse alternative/complement  (14,15)

Matlab source code Received

SAARP/BLT workflow documentation Received

Elastix registration software Installed

Nirfast light transport modeling  software Received
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Management Plan Skills
◦ Weekly meetings with mentor

◦ Regular e-mail correspondence

◦ Progress updates on project wiki

◦ CIS Prerequisites
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