Image analysis



Problems we have faced

* Per each volume, we have ~8.7 million voxels
* GPU limits model size when using 3D models

* Even by leveraging on pre-trained 3D models, we face training
limitations



Objective

* Limit the size of our models using 2D variants
* By selecting a subset of scans that we call slices
* But which slice to select?




Which scans to select?

* Objective:
Reduce the size of the MRI

1. How?

2. Foreach patient, for each view
 Select some of the scans/slices

* What we tried:
e Selectthe middle

e Select some atrandom
* Select some with a fixed “jump”

Sagittal view for an MRI



What we tried?

e Select the middle
e Select some at random
* Select some with a fixed “jump”




Dimensionality reduction + clustering

* We selected at random 15 patients per syndrome

* We create a “Dataset of slices” and try to learn “types” of slices we call
clusters using a dimensionality reduction technique called PCA
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Clustering view
Sagittal example




How to select the best scans?

* S0, a patients is going to be processed
* We need at least one slice/scan per cluster




How to select the best scan?




How to select

the b

est scan”?

Correlation: 8.9985805423769021
Chi-Square: 8.92777257028366054

Intersection: 1.57421018416062
Bhattacharyya: 8.843095605327909186
Feature matches: 9/286 (.93 ratio)
MSE:’ 2581.5331434520425
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How to select the best scans?

Correlation: B.99497457174837E879
Chi-5Square: @.9123651811938608431
Intersection: 1.1892437747865915
Bhattacharyya: 8.838B4879628 757561
Feature matches: E/145 (B.86 ratio)
MSE: 1832.54B7 /8373821
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MSE: 2581.53314345628425
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The centers
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Uniform datase
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Class Label

Sagittal

Depression -

Healthy

Neurodegenerative

Vascular Dementia

Sagittal View - Class Proportions per Cluster (k=4, PCA=50)
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Sagittal View - PCA Components 1 vs 2 (Colored by Class)
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Clusters
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Axial

Axial View - Class Proportions per Cluster (k=9, PCA=50)
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Axial - PCA

Axial View - PCA Components 1 vs 2 (Colored by Class)
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Coronal

Coronal View - Class Proportions per Cluster (k=6, PCA=50)
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Coronal - PCA

Coronal View - PCA Components 1 vs 2 (Colored by Class)
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Coronal - clusters




True Labels
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True Labels
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Sagittal 1

Confusion Matrix: model_CNN_Simple_1 Vascular-Dementia_vs_healthy_no_smote_axis_sagittal_cluster_1
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True Labels

Vascular Dementia

Healthy

Sagittal 2

Confusion Matrix: model CNN_Simple_1 Vascular-Dementia_vs_healthy no_smote_axis_sagittal _cluster 2
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True Labels

Vascular Dementia

Healthy

Sagittal 3

Confusion Matrix: model_CNN_Simple_1_Vascular-Dementia_vs_healthy_no_smote_axis_sagittal_cluster_3
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True Labels

Vascular Dementia

Healthy
I

Ensemble: Aggregating by average

Confusion Matrix: Ensemble for Sagittal Plane Agg: Avg
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True Labels
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Ensemble: Aggregating by max

Confusion Matrix: Ensemble for Sagittal Plane Agg: Max
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True Labels

Neurodegenerative

Vascular Dementia

Depression
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62.5%
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sagittal: Confusion Matrix
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