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Time-Log 
What did I do this week? 

o I began integration of gaussian mixture model used in previous exploration in 
the registration code provided by Philip Woolley from last semester. 

o As the webpage manager and now meeting leader of my group, I updated the 
webpage of the Stroud group with a subpage for the Lizard Jaw Segmentation 
group’s weekly reports and group meeting recording link. 

• What I will do next week 
o I will continue to conduct data collection work on 3D Slicer for additional 

labelled lizard image sets 
o I will follow the suggestion by the computational advisor to conduct coarse 

point matching with registration using the RANSAC approach to find an 
average distance or another accuracy metric to see the likelihood of 
matching onto an unlabeled point clouds 

o I will provide findings and feedback on the that usage when we meet with the 
computational advisor again next week 

• Blockers, things I want to flag, problems, etc. 
o No major blockers right now to note, will report back after the computational 

advisor meeting 

 

 

 

 

 

 



Abstract: 
Lately, there has been an emphasis on the importance of studying inter-individual variation 
in animal behaviour and cognition and understanding its underlying mechanisms. What 
was once considered mere noise around population mean can be explained by individual 
characteristics such as brain morphology and functionality. However, logistical limitations 
can be faced when studying the brain, especially for research involving wild animals, such 
as dealing with small sample sizes and time-consuming methods. Here, we combined an 
efficient and accurate method using X-ray micro-tomography and deep-learning (DL) 
segmentation to estimate the volume of six main brain areas of wild lizards, Podarcis 
bocagei: olfactory bulbs, telencephalon, diencephalon, midbrain, cerebellum and brain 
stem. Through quantitative comparison, we show that a sufficient deep-learning neural 
network can be trained with as few as five data sets. From this, we applied the trained 
deep-learning algorithm to obtain volume data of the six brain regions from 29 brains 
of Podarcis bocagei. We provide a detailed protocol for our methods, including sample 
preparation, X-ray tomography, and 3D volumetric segmentation. Our work is open-access 
and freely available, with the potential to benefit researchers in various fields, such as 
animal physiology, biomedical studies, and computer sciences. 

Link: https://www.biorxiv.org/content/10.1101/2024.07.05.602071v1 

General summary: The study titled "Brain Virtual Histology of a Lizard Species (Podarcis 
bocagei) Using X-ray MicroCT" presents a novel approach to examining lizard brain 
morphology. Utilizing X-ray micro-computed tomography (microCT), the researchers 
generated high-resolution, three-dimensional images of the lizard's brain, enabling 
detailed visualization of its internal structures without the need for traditional histological 
sectioning. This method offers a non-destructive alternative to conventional techniques, 
preserving the specimen for future analyses. The findings demonstrate the potential of 
microCT imaging in advancing our understanding of reptilian neuroanatomy and its 
variability among individuals. 

 

 

 

 

 

 



What did you do and prove it 
I refactored code used previously to explore gaussian mixture model (GMM) for label 
prediction through 3 changes: 

1. The original registration.py now has extracted source and target point clouds being 
clustered using GMM 

2. The most frequent cluster label is selected now to hopefully reduce noise and focus 
registration on relevant regions. 

3. The prepare_dataset function integrates GMM-enhanced point clouds now and are 
converted to Open3D format and then fed into the preprocess_point_cloud function 
for feature extraction 
 
Some relevant code segment to produce the results are below: 

 



 

 

 

 

 

 



Additionally, I updated the Stroud lab webpage with my group’s relevant information up to 
week 7 of this semester (see images below). 

  

 

 

  


