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Random forest Support Vector Machine Naïve Bayes rNNCNNANN
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SegNet 2015 -> Segmentation -> Classification

Xie & al. 2019 Classification

Sharma & al. 2017 Segmentation

Caryotype



Segmentation manuelle “crowdsourcing” mais classification automatique
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Segmentation & Classification automatiques
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Figure – Accuracy (Top vs Non Top).

Grading
5 embryologists - Antoine Beclere Hospital

Gardner Gradiing System

Majority vote

External Validity : AUC = 0.8272
FOCH Hospital

Gardner Gradiing System

AUC = 0.8765
Antoine Beclere Hospital

Gardner Gradiing System

Embryons



Bio 1 Bio 2 Bio 3 Bio 4 Bio 5

Bio 1 x 0,29 0,31 0,38 0,38

Bio 2 0,29 x 0,22 0,25 0,21

Bio 3 0,31 0,22 x 0,35 0,35

Bio 4 0,38 0,25 0,35 x 0,39

Bio 5 0,38 0,21 0,35 0,39 x

Table – Inter-Observer variability (Gardner EXP+ICM+TE).

Figure – Venn Diagram 
(Gardner EXP+ICM+TE).

Kappa Interpretation

< 0 Disagreement

0.0 — 0.20 Poor

0.21 — 0.40 Fair

0.41 — 0.60 Moderate

0.61 — 0.80 Good

0.81 — 1.00 Very good

Bio 1 Bio 2 Bio 3 Bio 4 Bio 5

Bio 1 x 0,34 0,72 0,77 0,69

Bio 2 0,34 x 0,33 0,36 0,42

Bio 3 0,72 0,33 x 0,75 0,70

Bio 4 0,77 0,36 0,74 x 0,72

Bio 5 0,69 0,42 0,70 0,72 x

Table – Inter-Observer variability (Top vs Non Top).

Figure - Venn Diagram 
(Top vs Non Top)

Embryons



Intra Observer Bio1 Bio2 Bio3 Bio4 Bio5

Top vs NonTop 0.74 0.74 0.82 0.73 0.70

EXP 0.41 0.76 0.39 0.47 0.37

ICM 0.67 0.75 0.82 0.68 0.74

TE 0.84 0.68 0.84 0.74 0.73

Gardner 0.49 0.50 0.61 0.41 0.45

Table : Intra-observer variability

Kappa Interpretation

< 0 Disagreement

0.0 — 0.20 Poor

0.21 — 0.40 Fair

0.41 — 0.60 Moderate

0.61 — 0.80 Good

0.81 — 1.00 Very good

Embryons
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Conclusion

Session 34
Debate – Artificial

Intelligence in the IVF Lab
Drs. D. Morbeck & P Tennant

Informations 
« lives »

Médecine
« Personnalisée »

Prédiction
grossesse

Améliorer & Automatiser

« Ranking » des embryons

Identification spz

Compter les follicules 

Prédiction & 

Classification

Qualité Spz

Implantation

Grossesse

Naissance vivante

Médecine Personnalisée

Echantillon faible 

Transparence faible

Performance variable

Validation externe ?

RCT ?

Grossesse clinique ?

Boite noire !!!
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