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Explainable Al: CNN Visualizations

Ooutput

Oinput

W =

05,

a1 |,

Image- Speciﬁc Class Saliency Map
HEF B fo ii B SCEI’J*%F'

Simonyan, K., Vedaldi, A., & Zisserman, A. (2013). Deep inside convolutional
networks: Visualising image classification models and saliency maps. arXiv
preprint arXiv:i1312.6034.
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Explainable Al: CNN Visualizations

Grad-CAM

Grad-CAM heat-map is a weighted combination of feature maps, follow by a RelLU:

Rectfied Conv FC Layer
Feature Maps Activations

RelU ‘—Q

: T A o W
Linacam = ReLU [ Y agA*
k

A
wlwr * oo
— the gradient of y< |-+

with respectto |-
feature maps A

¢ | Success

L i 1 a -
RS EZZ ai#- y

Selvaraju, R. R, Cogswell, M., Das, A, Vedantam, R,, Parikh, D., & Batra, D. (2017).
Grad-cam: Visual explanations from deep networks via gradient-based
localization. In Proceedings of the IEEF international conferencer/écompuz‘er
vision (pp. 618-626). ‘




Explainable Al
Blastocyst Selection

CONV5S FC8 FC7

3

L I L

Densa Donse

4086 096

e AlexNet, 5 CNN Layers

UH!OOO

FC8

Blastocyst | =

5 Convolution layers

3 Fully-connected

iayers
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Blastocyst Grading (Day 5)
Gardner and Schoolcraft

1. Early blastocyst

2. Blastocyst

3. Full Blastocyst

4. Expanded blastocyst

ICM Grading

Trophectoderm Grading

-
A B C
Numerous and tightly Several and loosely Few cells
packed cells packed cells
A B8 C
Many cells orgonized in Severol cells Few cells
a cohesive organized in
epithellum loose epithellum

Sakkas and Gardner, Textbook of Assisted Reproductive Techniques:
Laboratory and Clinical Perspectives, Second Ed.

P. 8



Blastocyst Grading
Gardner and Schoolcraft

Blastocysts with expansions 2-3 and 4-5

Wirleitner, B., Schuff, M., Stecher, A., Murtinger, M., & Vanderzwalmen, P. (2016).
Pregnancy and birth outcomes following fresh or vitrified embryo transfer according to
blastocyst morphology and expansion stage, and culturing strategy for delayed
development. Human Reproduction, 31(8), 1685-1695.



Can we find the relationship between blastocyst
morphological grades and feature maps of CNNs ?

4. Expanded blastocyst

A
Numerous and tightly.

ICM Grading packed cells

A
Many cells organized in
a cohesive
epithelium

Trophectoderm Grading

Why CNN models classify
this blastocyst image into
AAA(excellent) ?

0

Conv5

Source

20 40 60 80 100

250

200

150

100

Al RSP RY
AAABF IR
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Can we find the relationship between blastocyst
morphological grades and feature maps of CNNs ?

3. Full Blastocyst

Al RSP RY
3CCAR MM

ICM Grading

Trophectoderm Grading

Why CNN models classify
this blastocyst image into
3CC(poor) ?

0 20 40 60 80 100

P. 11
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HYPERSPECTRAL

Sipi Zhu et al., “Identification of
cancerous gastric cells based on
common features extracted from
hyperspectral microscopic
images”
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Pittet, D., Allegranzi, B., Boyce, J., & World Health Organization World Alliance for
Patient Safety First Global Patient Safety Challenge Core Group of Experts. (2009).
The World Health Organization guidelines on hand hygiene in health care and their
consensus recommendations. /nfection Control & Hospital Epidemiology, 3(7),
611-622.
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