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Open the AI black box
Microscope, telescope and brain imaging techniques 
opened a new way to look at complex systems



Free Zetane Viewer

Model architecture and tensors

More info and tutorial:

github.com/zetane/viewer

zetane.com/gallery



Visualization aspects
1) Data
2) Network architecture
3) Internal tensor inspection



Segmentation
To assign a label to each individual pixel

Image adapted from: analyticsvidhya.com



How to evaluate segmentation?
- Pixel accuracy
- Jaccard Index (intersection over union)

|A⋂B| / |A∪B|

- Dice Index

2|A∩B| / |A| + |B|

A: Ground truth mask
B: Segmented mask



1) Data
❖ Is the correct data fed to the network?
❖ Is the shape of the data correct?
❖ Have you normalized your data correctly?



Visual Insight I 

Problem: How to improve

Lung X-ray segmentation

Usual way: Satisfied!

Visual way: Model attention 
to patient tag
 
Solution: Cleaning the data



Average Dice: 0.97

Average Dice: 0.98



2) Network architecture
❖ Are all layers connected correctly?
❖ Copy-paste issues!
❖ Skip-connection, activation functions, batch normalization, concatenation, etc



Overall structure



Zoom



Even more zoom



Visual Insight II

Problem: Verifying network architecture design

Usual way:

Solution: Confidence 
in design

Visual way:



3) Internal tensor inspection
❖ Feature maps, filters, bias, input/output 
❖ Histogram, parameter range
❖ Shape and number of tensors



Visual Insight III

Problem: Dead neurons

Usual way: Unknown 
issue or Write code
Visual way:

Solution: Batch norm,
Activation function
(e.g. leaky Relu)



Visual Insight IV

Problem: Weak segmentation

Usual way: Error analysis

Visual way:

Solution: Adaptive thresholding 

Ground truth

Before, 0.74 After, 0.82



Thank you very much!

Mina Amiri
mina@zetane.com
linkedin.com/in/mina-amiri-abc

To learn more:
github.com/zetane/viewer

mailto:mina@zetane.com

