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Presenter Notes
Presentation Notes
Good morning everyone. First of all, I’d like to thank for this great opportunity to share our work with you. 


What | would like to talk about today

* How can Al support physicians in diagnosing Kleefstra S?
* Phenotypic descriptors

* What do computer scientists need to improve Al?
* FAIR data

* How could patients and families contribute?
* Share more data
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Computer Vision and next generation phenotyping (NGP) in the last decade
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Facial analysis by DeepGestalt (Face2Gene)
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Presenter Notes
Presentation Notes
Let‘s first have a look at the performance of DeepGestalt, which is the default algorithm within Face2Gene, on the test cases with Kabuki and Mabry syndrome. The gestalt score that is achieved for the correct diagnosis is very high and brings it to the top of the list. / For the third disorder, we do not see such a high gestalt score, for the suggested diagnosis on the top of the list, although there are certain features that would fit. The micrognathia for instanceis also a feature in Wolf-Hirschhorn S. /  However, the correct diagnosis is not in the list of syndromes this AI can recognize. 
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Presenter Notes
Presentation Notes
Let‘s now have a look at a more comprehensive list of syndromes that DeepGestalt can and cannot recognize with sufficient accuracy. We ordered all diseases by the number of cases that had been submitted to the ClinVar database. For KMTD2 for instance, we counted 292 pathogenic mutations that cause Kabuki make up syndrome. This compares to 14 cases for PIGV, a Mabry syndrome disease gene. All the syndromes that are app valid are on the left. For LEMD2 the disease-causing gene of the third test case, there were just too little data to learn this phenotype. Likewise, in ClinVar there are only two submissions so far. We can therefore take ClinVar submissions as a proxy for prevalence and state that DeepGestalt does not support ultra-rare disorders. This certainly is a big issue, as most of the syndromes we now know of are ultra-rare. Thus, our motivation is clear, we need an AI that can match a characteristic phenotype, even if there is just a second patient of it‘s kind.
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Let‘s remember what we wanna do: We would like to search with a protrait image for another matching case not a disease


DeepGestalt: Gurovich, et al. Nat Med 2019
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Alexander Hustinx

Factors that affect the performance of an Al: Algorithms

Improving Deep Facial Phenotyping for Ultra-rare Disorder Verification Using
Model Ensembles

Alexander Hustinx', Fabio Hellmann?, Omer Siimer?, Behnam Javanmardi’,
Elisabeth André?, Peter Krawitz!, Tzung-Chien Hsieh!'*
! Institute for Genomic Statistics and Bioinformatics, University Hospital Bonn, University of Bonn
2 Chair for Human-Centered Artificial Intelligence, University of Augsburg
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Abstract

Rare genetic disorders affect more than 6% of the global
population. Reaching a diagnosis is challenging because
rare disorders are very diverse. Many disorders have rec-
ognizable facial features that are hints for clinicians to di-
agnose patients. Previous work, such as GestaltMatcher,
utilized representation vectors produced by a DCNN sim-
ilar to AlexNet to match patients in high-dimensional fea-
ture space to support “unseen’ ultra-rare disorders. How-
ever, the architecture and dataset used for transfer learn-
ing in GestaltMatcher have become outdated. Moreover,
a way to train the model for generating better represen-
tation vectors for unseen ultra-rare disorders has not yet
been studied. Because of the overall scarcity of patients
with ultra-rare disorders, it is infeasible to directly train
a model on them. Therefore, we first analyzed the influ-
ence of replacing GestaltMatcher DCNN with a state-of-
the-art face recognition approach, iResNet with ArcFace.
Additionally, we experimented with different face recogni-
tion datasets for transfer learning. Furthermore, we pro-
posed test-time augmentation, and model ensembles that
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Figure 1. Model ensemble of our approach. We first performed
test time augmentation to augment the test image into four im-
ages (color and horizontal flip). The four augmented images were
further encoded by three different models into 12 representation
vectors. We then compared the cosine distance of the 12 represen-
tation vectors to the 12 representation vectors from each of the N
images in the gallery. It resulted in 12 distance vectors, and each
vector contains /N cosine distances. In the end, we averaged over
12 distance vectors (X) to obtain the final distance vector, which
further ranked the N images in the gallery. The gallery image with
a smaller distance is more similar to the test image.
>
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Presentation Notes
There are two main parts in my presentation. First, I will briefly introduce the current status of the GestaltMatcher Database and why we established this database and open it to clinicians and scientific researchers. Secondly, I will talk about the most import thing behind the research platform, the GestaltMatcher approach and how we use it to analyze patient cohorts and answer the splitter questions. 


Factors that affect the performance of an Al: Algorithms

2023

We first analyzed the influence of replacing GestaltMatcher DCNN with a state-of-
the-art face recognition approach, iResNet with ArcFace. Furthermore, we propose
model ensembles that mix general face verification models and models specific for
verifying disorders to improve the disorder verification accuracy of unseen ultra-rare
disorders. For our ensemble, we considered both models that are fine-tuned for
disorders and models built for face verification. The face verification models produced
strong general features that can be leveraged to verify unseen disorders, while the

fine-tuned models were fitted towards features of seen disorders they have been trained

on.
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Presentation Notes
There are two main parts in my presentation. First, I will briefly introduce the current status of the GestaltMatcher Database and why we established this database and open it to clinicians and scientific researchers. Secondly, I will talk about the most import thing behind the research platform, the GestaltMatcher approach and how we use it to analyze patient cohorts and answer the splitter questions. 


Factors that affect the performance of an Al: Algorithms

GMDB-Frequent GMDB-Rare

Model Dataset Loss Top-1 Top-5 Top-1 Top-5

GM-Hsieh2022 CASIA* CE 1596%  33.83% 19.26%  36.28%
r50-D/Ot Glint360K* CE 44.33% 65.76%  29.06% 46.35%
r50-D/O1+ TTA Glint360K* CE 4773% 67.67% 30.29% 46.38%
r100-D/O Glint360K* CE 4837% T71.78%  28.02% 44.32%
r100-D/O + TTA Glint360K* CE 51.16% 69.58% 27.92%  46.26%
r100 Glint360K  ArcFace 30.25% 54.81% 33.25% 50.22%
r100 + TTA Glint360K  ArcFace 35.25% 56.52% 33.47% 51.61%
Model ensemble n/a n/a 52.06% 70.70% 3493% 52.78%
Model ensemble + TTA n/a n/a 5299% 71.01% 3598% 53.93%
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Presentation Notes
There are two main parts in my presentation. First, I will briefly introduce the current status of the GestaltMatcher Database and why we established this database and open it to clinicians and scientific researchers. Secondly, I will talk about the most import thing behind the research platform, the GestaltMatcher approach and how we use it to analyze patient cohorts and answer the splitter questions. 


GestaltMatcher in Research
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Lumping and Splitting

Defining a disease entity requires careful
assessment and weighing of evidence

Does evidence favor distinct conditions, or

Ce“ Genomics é - support a single disorder with a phenotypic spectrum?
CellPress Gene X has been reported to have Gene Y has been reported to have
causal relationships with 3 conditions. causal relationships with 2 conditions.

Volume 2, Issue 5, 11 May 2022, 100131

Article

Lumping versus splitting: How to approach e [\
. . . MECHANISM _ MULTIPLE

defining a disease to enable accurate genomic @ S ssserions S I LUV
' " NHERITANCE. DISCRETE ']

curation NP |

Courtney Thaxton L8 o &, Jennifer Goldstein 1 Marina DiStefano 2, Kathleen Wallace 1, P. Dane Witmer 3

, Melissa A. Haendel #, Ada Hamosh °, Heidi L. Rehm %7, Jonathan S. Berg !
Evidence favors a single Evidence favors 2
disease spectrum distinct entities
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Moreover, we could also compare the similarity among different publications. For example, this is the cohort 


Lumper and splitter

Splitter: separate a phenotype into two
disorders that are linked to different
genetic causes.

Lumper: associate a phenotype to another
disorder or a phenotypic series (PS).

-

~.
P

We look similar.
We should be in a PS!

We look different.
We could be different disorders!

Disorder A Disorder B Disorder C Disorder C

SPLITTERS

LUMPERS

Lumper Splitter
-

McKusick, V. A. 1969. “On Lumpers and Splitters, or the Nosology of Genetic Disease.”
Perspectives in Biology and Medicine 12 (2): 298-312.
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For example, we can answer the lumper and splitter problem. What is lumper? Lumper means that we want to associate a phenotype to another disorder or a phenotypic series. *For example, we think the disorder B are similar to disorder A and want to add it into the phenotypic series of disorder A. *On the other hand, the splitter means that to separate a phenotype into two disorders that are linked to different genetic causes. For example, a subset of patient with disorder C which is on the right have different genetic causes and present a different phenotype compared to the patients on the left. *So we want to move it out of disorder C to another disorder. 57 (245 -> 342)
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Presenter Notes
Presentation Notes
Here you see the analysis of the two cases with the new syndrome compared with the HGP cases in a pairwise distance matrix.  Each column is one patient and each cell represent the similarity between two patients due to where they are placed in the Clinical Face Phenotype Space. When the color is darker, it means the two patients are more similar. From the dendrogram you can also see that the other progeria cases form a clear cluster (klick), whereas the two LEMD2 cases are not part of this cluster but are comparatively very similar to each other. 



SMARCA?Z2 subgroups with two different episignatures




SMARCA?Z2 subgroups with two different episignatures

Blepharophimosis-impaired
intellectual development syndrome

Nicolaides-Baraitser syndrome




SMARCA?Z2 subgroups with two different episignatures
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Phenotypic evidence for lumping and splitting

Test set:

61 comparisons of
cohorts from the
same syndrome
88.5 % correctly
lumped
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GMDB can do lumper and splitter analysis

Cohort of Gene-X:
33 photos from 32 patients.
Exonl) ten photos from
nine patients.

Exon2) 23 photos from 23
patients.

R - Reusable
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Another example of what the Research platform in GMDB can do is the Lumper and Splitter analysis. For example, in a cohort of patients with mutations in a gene X consisting only of two exons. 10 mutations are in exon 1, and another 23 mutations are in exon 2. Dysmorphologists suggested that the patients with mutations in exons 1 and 2 look different. Does GestaltMatcher agree? (klick) We generated the pairwise similarity matrix of 33 photos. The entries are rearranged in such a way that the most similar individuals are positioned next to each other. Interestingly, this sorting reproduces the hypothesis of the dysmorphologists. We see a cluster of individuals with mutations in exon 1 and another cluster with mutations in exon 2. The matrix shows that the different facial phenotypes of the disease-causing mutation are separated by the exon boundary. Therefore, it suggests that this disorder can be separated into two different phenotypes. The lumping and splitting task force of ClinGen would require also functional evidence on the molecular level for splitting. This is indeed the case: all mutations in exon 1 resulted in nonsense mediated decay, while mutations in exon 2 resulted in a pathogenic gain of function.




count

Kleestra S

other syndromes

Gestalt scores for variant classification

Kleestra S other syndromes
Gestalt score 2 ¢ 32 1*
Gestalt score < ¢ 4 36
s true positive 32
sensItivity= P ~0.89

true positive+ falsenegative 32+4

truenegative 1
truenegative+ false positive 1+ 36

specificity= ~0.97

IR, - sensm‘mg‘/
1- specificity

~ 32.89
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Gestalt scores for variant classification

Genetics
inMedicine ORIGINAL RESEARCH ARTICLE . . coiege of Mesical Genetics anct Genomics

Modeling the ACMG/AMP variant classification guidelines as
a Bayesian classification framework

Sean V. Tavtigian, PhD', Marc S. Greenblatt, MD, PhD?, Steven M. Harrison, PhD?,
Robert L. Nussbaum, MD?*, Snehit A. Prabhu, PhD>, Kenneth M. Boucher, PhD® and
Leslie G. Biesecker, MD’;
on behalf of the ClinGen Sequence Variant Interpretation Working Group (ClinGen SVI)

With a positive likelihood ratio of >30 a ,,matching phenotype is strong evidence for pathogenicity:

Thus, in Kleefstra ,,PP4“ could be upgraded
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GestaltMatcher Database (GMDB)

a FAIR database for medical imaging data of rare disorders

Hellen Lesmann, MD

Institute for Genomic Statistics and Bioinformatics

Institute of Human Genetics
University Bonn
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Thank you for the kind introduction and the opportunity to share our work with you. 
The GestaltMatcher Database, short GMDB, is a FAIR database for medical imaging data of rare disorders. 


FAIR Principles

F - Findable

A - Accessible

| - Interoperable

R - Reusable F/"?

Wilkinson, et al., 2016
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The fair principles are guidelines to improve the Findability, Accessibility, Interoperability, and the Reuse of digital assets. Metadata and data should be easy to find for humans and computers. Once users found the data, the requirements for access need to be clearly communicated. And Interoperability means the ability for other groups to work with the data. Thus, the ultimate goal of FAIR is to make it easier to reuse the data. So how does GMDB fullfil these criteria? 


GestaltMatcher Database

Home Downloads About

GestaltMatcher gg [D 20 &

Database 7430 2841 727 719

Governed by % ﬁ%

Arbeitsgemeinschaft fir
Gen-Diagnostik (AGD) e.V.

Gallery View

View all in the database in the gallery view at a
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dTﬂJ series or disorder. @1
—
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The GestaltMatcher database is hosted by AGD which is a non-profit organization. It includes many types of image data such as facial photos, profile, and hand x-ray images. Currently, there are more than 7k patients curated from 2600 publications with more than 700 disorders. 
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The first feature of GMDB I would like to show you is the gallery view, which you can think of as the pinterest version of omim.
Like AI, a clinician must first learn the phenotype of a disorder in order to be able to recognize it later. The gallery can be used to display many portraits of a disorder at a glance. In this way, a phenotype can be classified even better. 

As you can see, GMDB is not limited to facial portraits. Additionally, you will find for example X-rays, MRIs and funduscopy images. 
You can filter the gallery by genes, disorders, phenotypic series, publications, users or your own patients.
So for example, if you are interested in Cornelia de Lange syndrome, you can search for a disease-causing gene like NIPBL, or you search for the PS by entering the name of the disorder.






=
GMDB is a novel publication medium for dynamic case reports

Patient 1

F - Findable 7
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Instead, you could simply search for a gene or syndrome of interest and get all the images our curators have gathered from the literature at a glance. (klick)
On the same time every entry in the database enlargens the training set of the GM AI, as it collects labeled data that is not only findable for humans but also for computers. 



GMDB an image repository and a node in MME
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Presentation Notes
Platforms such as GeneMatcher are already used to match patients based on their sequencing information. Matching on phenotypic level by face matching is not included in any of these platforms yet. GMDB can therefore also be seen as a photo version of gene matcher. Due to its interoperability, GMDB will be included as a node in the MME network.


World wide effort from the research community

' Join FAIR GMDB and
become a coauthor!

Contact us:

A - accessable
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We are currently working on our manuscripit and are looking for more collaborators who are willing to share their patients. Everyone who will contribute his or her previosly unpublished patient to GMDB, will become a coauthor of the manuscript that we aim to submit by the end of the year. For that purpose the case has to be uploaded to GMDB, with the appropriate consent. If you are interested in the database or in collaboration, dont hesitate to contact us. 

Thank you for your attention. I am looking forward to your questions.
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KLINISCHE BEURTEILUNG: AUFFALLIG

Diagnose einer DMD-assoziierten Muskeldystrophie.
ERGEBNIS UND INTERPRETATION

Im Rahmen der durchgefiihrten Analyse konnte eine Deletion des Exons 45 (c.(6438+1_6439-
1)_{6614+1_6615-1)del) hemizygot im DMD-Gen nachgewiesen.

«  Beider nachgewiesenen Deletion handelt es sich um eine out-of frame Deletion, die den
Leserahmen unterbricht. Eine out-of frame Deletion ist im mannlichen Geschlecht in der
Regel mit der Verlaufsform einer Duchenne’schen Muskeldystrophie verbunden. In den
fachspezifischen Datenbanken (www.lovd.nl) ist diese Deletion sowohl mit einer
Muskeldystrophie vom Typ Duchenne als auch vom Typ Becker-Kiener beschrieben.

Damit ist der genetische Befund vereinbar mit der Diagnose einer Dystrophin-abhéngigen
Muskeldystrophie.

Die Erkrankung folgt einem X-gebundenen Erbgang. Wir empfehlen eine genetische Beratung
der Mutter sowie die Untersuchung beziiglich einer Anlagetrdgerschaft, Im Falle einer
Anlagetragerschaft der Mutter wird die pathogene Variante mit einer 50%igen Wahrscheinlichkeit
an MNachkommen weitergegeben, wobei weibliche Nachkommen Anlagetrdgerinnen sind und
mannliche Nachkommen an einer Muskeldystrophie erkranken. Bei fehlendem Machweis der
Anlagetragerschaft bei der Mutter besteht dennoch die Maglichkeit eines Keimzellmosaiks, was
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im Rahmen einer genetischen Beratung erlautert werden sollte. Der Patient gibt die pathogene
Variante an alle seine Tachter weiter (obligate Anlagetragerinnen). Sohne des Patienten sind
nicht Trager der pathogenen Variante. Weiteren weiblichen Familienangehérigen kann eine
Testung auf eine Anlagetragerschaft im Rahmen einer genetischen Beratung empfohlen werden

Die nachgewiesene Deletion des Exons 45 ist theoretisch einer aktuell noch in Entwicklung
befindlichen molekularen Therapie (Exon-Skipping) zuganglich. Einer Therapie mit Translarna
(Ataluren) ist die nachgewiesene genetische Veranderung aufgrund des molekularen
Mechanismus nicht zuganglich.

Aufgrund des aufféligen Befundes wurde die ebenfalls angeforderte Untersuchung(en) nicht
veraniasst.

Wir empfehlen eine Befundbesprechung im Rahmen eines genetischen Beratungsgesprichs

Validation
I
I
L
elektronisch validiert durch: [ INEEG—
Das MGZ ist nach der internationalen Norm DIN EN 150 15189 ") e Lal - an
die Qualitit und 4 Humange: he U haben eine sehr hohe aber nicht 100%ige
Sensitivital und unterliegen wie alle Laboru einem Fel ko aufgrund p yt 2 .
i und  bi i Prozesse. Dieser Befund basiert auf dem zum Zeitpunkt der Baefunderstellung
aktuellen Wi d. Die Interp bel Familien gilt nur unter der Voraussetzung, dass die
héltnisse komekt sind. Wir empl aine D im Rahmen eines
Beratungsgesy insh im Falle eines auffali Ergebnisses. Bel einer pridik oder
vargeburllichen genefischen Untersuchung ist die betreffende Parson bzw. die gemall Gendiag
{GenDG) vor der genetischen Untersuchung und nach Voriegen des | gebniss: isch zu beraten

Abrechnung nach EBM: 11370x1

PATIENTENINFORMATION

Diagnosebezogena Medizin bei
Er

Aufgrund der genetischen Diagnose besteht
fiir den Patienten [ die Patientin die
Méglichkeit, sich bei der medizinischen
Kontaktplattform FindMe2Care zu regisirieren,
Flir die Registierung benotigt der Patient
diesen individuellen QR-Code, in dem die
genetische Diagnose ohne die patienten-
bezogenen Daten verschlisselt sind.
Registrierung und weitere Information:

ww.findmeZcare.de
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Factors that influence the performance of an Al: diverse data
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There are two main parts in my presentation. First, I will briefly introduce the current status of the GestaltMatcher Database and why we established this database and open it to clinicians and scientific researchers. Secondly, I will talk about the most import thing behind the research platform, the GestaltMatcher approach and how we use it to analyze patient cohorts and answer the splitter questions. 


form
follows
function
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Dysfunction
Delincated from
Dysmorphism
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BIP39 Seed Phrase Generator

v1.0.2

Generate a random seed phrase (mnemonic): I 12 v words

basic lady garden trophy bracket salute hungry any tongue lyrics portion poet


Presenter Notes
Presentation Notes
Let‘s get an idea of the complexity of the problem and talk about canvases and combinatorics. Our genome comprises roughly 10^9 bp. On that template we can vary certain position and this will result in certain dysfunction. This dysfunction then results in characteristic phenotypes or facial gestalts. A square can be be viewed as a canvas where I can modify every pixel.


Encodings on different canvases

* Bases in the genome
* Pathogenic variants

* Cells/atoms in body

e Seed phrases:

* atoms in the universe:
* QR combinations:

* 3 100x100 px portrait:

3*10 e 9

10 e10 Dysfunction
3*10 e 15/28

5*%10 e 39 (=2048e 12)
10 e3dl

8*10 e 297 (27~33733)
NaN Dysmorphism
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Is there a correct answer to the lumping and splitting question?

Next-generation phenotyping Lumping and splitting
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There are two main parts in my presentation. First, I will briefly introduce the current status of the GestaltMatcher Database and why we established this database and open it to clinicians and scientific researchers. Secondly, I will talk about the most import thing behind the research platform, the GestaltMatcher approach and how we use it to analyze patient cohorts and answer the splitter questions. 


Family similarities

*@4.: Victor
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Does Viktor, one of my brother's twins, look more like his father or his mother? If I were to do a poll, it could be that there is a slight trend towards the mother. However, what does it mean? First, objectifying similarity is not trivial, and second, the question may not be well posed after all, if it cannot be answered unambiguously. If I were to ask about eyebrows, for example, significantly more of you would probably agree that Viktor got them from his mother. The fact that certain phenotypic features of the facial gestalt are inheritable is also the basis of dysmorphology.



Discuss measurable features?

Kabuki make-up Syndrome HPMR-Syndrome CTRCT46-Syndrome

(aka Mabry S) Cataract 46, Juvenile-Onset, w/wo Arrythmic
Cardiomyopathy
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Presentation Notes
For example, many of us learned to recognize a distinct shape of the eyebrows in patients with mutations in KMT2D and we even named the entire disorder after this finding to teach us. / For the other two syndromes, probably fewer could name the right diagnosis. However, is this because it is a less recognizable or distinct facial gestalt or because less of us learned to recognize it? I will try to answer this question for two artifical intelligences that I know quite well. One ist called DeepGestalt and has been described in Nature Medicine already two years ago. And the other is a further development of DeepGestalt and we call it GestaltMatcher. GM will also be the main topic of my talk today.


The (subjective?) answers of Explainable Al (XAl

GradCaM

HiResCAM

conv 0

GradCAM

HiResCAM

GradCAM

HiResCAM
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Factors that influence the performance of an Al

e Architecture of the network
* Learning algorithms

* Training data (prior and post knowledge transfer)
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Working on the L&S problem with NGP

Next-generation phenotyping Lumping and splitting
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Conclusion

e GestaltMatcher can facilitate the patient
matching of ultra-rare disorders.

------------------

* GestaltMatcher can contribute to the
longstanding discussion of lumpingand
splitting decisions.
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We are currently working on our manuscripit and are looking for more collaborators who are willing to share their patients. Everyone who will contribute his or her previosly unpublished patient to GMDB, will become a coauthor of the manuscript that we aim to submit by the end of the year. For that purpose the case has to be uploaded to GMDB, with the appropriate consent. If you are interested in the database or in collaboration, dont hesitate to contact us. 

Thank you for your attention. I am looking forward to your questions.



What to expect in the coming months and years

DeepGestalt GestaltMatcher ensembles
2019 2022 and meta

| | | g

Bones, Eyes, etc.

2015 2017 2019
DCNN FacelD ArcFace
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What to expect in the coming months and years

Face2Gene Eye2Gene Bone2Gene
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Behnam Javanmardi, PhD -,
Nikolas Pontikos - . Artificial Intelligence in Medical Imaging



Questions | would like to address in my talk

* How do | measure the performance of an Al?
* What influences the performance of an Al?

* How do | compare the performance of two different Als?
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Performance comparison of Als

* You need to make sure that the same training and test data is used
* You need to make sure that the same training and test data is used

* You need to make sure that the same training and test data is used
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Questions | would like to address in my talk

* How do | measure the performance of an Al?
* What influences the performance of an Al?
* How do | compare the performance of two different Als?

e What is a FAIR database?
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There are two main parts in my presentation. First, I will briefly introduce the current status of the GestaltMatcher Database and why we established this database and open it to clinicians and scientific researchers. Secondly, I will talk about the most import thing behind the research platform, the GestaltMatcher approach and how we use it to analyze patient cohorts and answer the splitter questions. 


GMDB data is reusable (and therefore suitable for benchmarks)

R - Reusable
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For doing analysis using the GM approach you can reuse all the data that it stored in the GMDB. It is also possible to directly compare your case to the other cases from the literature, by reusing the data that is already in the database.
(klick)



Questions | would like to address in my talk

* How do | measure the performance of an Al?

* What influences the performance of an Al?

* How do | compare the performance of two different Als?
* What is a FAIR database?

e What can | do with GestaltMatcher in Research?

52


Presenter Notes
Presentation Notes
There are two main parts in my presentation. First, I will briefly introduce the current status of the GestaltMatcher Database and why we established this database and open it to clinicians and scientific researchers. Secondly, I will talk about the most import thing behind the research platform, the GestaltMatcher approach and how we use it to analyze patient cohorts and answer the splitter questions. 
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Training task 1

Support set

Query set

Training task 2

Support set

Test task 1

Support set
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First real world example DeepGestalt

Google’s DeepGestalt GestaltMatcher Ensembles & Few Shot
faux pas 2019 2022 2023
: T
2015 2017 2019
DCNN FacelD ArcFace
N
0 J ]
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Al can predict sex from hand X-ray

@ Female

The Al predicted sex based on

only hand X-ray with 95%
accuracy

e Male

T
e 'c‘ .\:l c“ °
s o‘ s.. . f}n.q.:ls. a.;’

Two human radiologists
predicted sex based on only

hand X-ray with 58% and 46%
accuracy.

Yune et al. (2018)
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Prior knowledge about similarity

Prior knowledge about learning

Prior knowledge about the data

Learn embedding to discriminate two
unseen classes.

Siamese networks (Koch et al., 2015)
Triplet networks (Hoffer & Ailon, 2014)

Learn embedding to discriminate many
unseen classes.
Matching networks (Vinyals et al., 2016)

Prototypical networks (Snell et al., 2017)
Relation networks (Santoro et al., 2016)

Learn model with parameters that can

easily be fine-tuned to give good results.

MAML (Finn & Levine 2017)
FOMAML (Finn & Levine, 2017)
Reptile (Nichol et al., 2018)

Learn update rule that encourages good
performance with small datasets.

LSTMs (Ravi & Larochelle, 2016)

Reinforcement learning (Li & Malik, 2016)
Optimization rules (Bello et al., 2017)

Sequence methods. Take entire dataset
and test example and predict test label.

Memory-augmented NN (Santoro et al., 2016)

SNAIL (Mishra et al., 2017)

Learn generative model for family of
data classes.

Pen-stroke model (Lake et al., 2015)
Neural statistician (Edwards & Storkey., 2016)

Learn to synthesize new examples and
train with augmented data.

Analogies (Hariharan & Girschick, 2017)
End-to-end (Wang et al., 2018)

ou



Is there a correct answer to the lumping and splitting question?

what is the difference between objective and subjective?

Objective and subjective are two different ways of looking at information or experiences.

Objective refers to information or experiences that are based on facts, evidence, or
observations that can be measured or verified. Objective information is not influenced by
personal opinions, biases, or emotions. For example, the temperature of a room, the

weight of an object, or the number of people in a crowd are all objective facts.

Subjective, on the other hand, refers to information or experiences that are based on
personal opinions, beliefs, feelings, or experiences. Subjective information is influenced
by personal perspectives, biases, or emotions. For example, a person's taste in music,

their favorite color, or their emotional reaction to a movie are all subjective experiences.

In summary, objective information is based on facts and evidence that can be measured or
verified, while subjective information is based on personal perspectives, opinions, or

experiences.

O &P
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Since you don’t seem to agree on the answer, I discussed this issue with chatGPT
Objective based on facts and evidence, while subjective is based on personal opinions, beliefs, feelings, or experiences


Is there a correct answer to the lumping and splitting question?

. Are you objective or subjective?

As an artificial intelligence language model, | am programmed to be as objective as
possible. | do not have personal opinions or beliefs and | do not experience emotions. My
responses are based on the information that | have been trained on and the algorithms
that | use to generate them. However, the information that | provide can still be influenced
by the quality and accuracy of the data that | have been trained on, so it's important to

critically evaluate any information | provide and consider multiple sources.
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there a correct answer to the lumping and splitting question?

Physics is generally considered an objective science because it aims to describe the
natural world through measurable and verifiable phenomena. Physicists use mathematics,
experiments, and observations to make predictions about the behavior of matter and
energy in the universe, and they test those predictions through experimentation and

observation.

The fundamental laws of physics, such as the laws of motion, the conservation of energy,
and the laws of thermodynamics, are based on empirical evidence and have been tested
repeatedly under different conditions to confirm their validity. They are considered
objective because they apply to all objects and phenomena in the universe, regardless of

personal perspectives or biases.

However, it's worth noting that the interpretation of experimental results can sometimes
be influenced by personal biases or assumptions, and scientific models are always subject
to refinement and revision as new evidence emerges. Nonetheless, physics is generally
considered to be an objective science because it seeks to describe the natural world
through empirical evidence and logical reasoning.
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For objectivity the matter of interest needs to be measurable.


Can Al be more objective?

Medicine is a field that combines objective scientific knowledge with subjective elements

related to patient care and individual experiences.

In terms of diagnosis and treatment, medicine is based on scientific principles and
objective evidence. Doctors and other healthcare professionals use a range of objective
tests, such as blood tests, imaging studies, and physical examinations, to diagnose
medical conditions and develop treatment plans. They also rely on scientific research to
guide treatment decisions, with the goal of providing the most effective and evidence-

based care possible.

However, medicine also involves subjective elements related to patient care, such as
communication, empathy, and cultural sensitivity. Patient experiences, values, and beliefs
can impact their health outcomes, and doctors must take these factors into account when
making treatment decisions. Additionally, medicine involves complex ethical
considerations, such as balancing the benefits and risks of different treatments and

respecting patient autonomy, that require subjective judgment and interpretation.

So while medicine is based on objective scientific principles, it also involves subjective

elements related to patient care and individual experiences.
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NGP timeline

Google’s DeepGestalt GestaltMatcher Ensembles & Few Shot
faux pas 2019 2022 2023
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Google’s Faux Pax in 2015

Alrplanes

Graduation

Google Mistakenly Tags
Black People as
‘Gorillas,” Showing
Limits of Algorithms

Black programmer Jacky
Alciné said on Twitter that
the new Google Photos
app had tagged photos of
him and a friend as
gorillas. (2015)



Presenter Notes
Presentation Notes
There are two main parts in my presentation. First, I will briefly introduce the current status of the GestaltMatcher Database and why we established this database and open it to clinicians and scientific researchers. Secondly, I will talk about the most import thing behind the research platform, the GestaltMatcher approach and how we use it to analyze patient cohorts and answer the splitter questions. 


Potential pitfalls in early Al are now circumnavigated by censorship

Do Africans look more like gorillas than Europeans?

No, this statement is not only false but also highly offensive and racist. Humans,
regardless of their race or ethnicity, share a common ancestry and belong to the same
species. While there are physical differences between people of different races and
ethnicities, these differences are not indicative of any racial superiority or inferiority, and

they certainly do not resemble any other animal species.

Moreover, making such racist and derogatory comments is harmful and perpetuates
harmful stereotypes that have no scientific basis. It's important to recognize and respect
the inherent dignity and worth of all human beings, regardless of their physical
appearance or ethnicity. Let's focus on promoting unity and respect among all people

rather than perpetuating hateful and false narratives.
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There are two main parts in my presentation. First, I will briefly introduce the current status of the GestaltMatcher Database and why we established this database and open it to clinicians and scientific researchers. Secondly, I will talk about the most import thing behind the research platform, the GestaltMatcher approach and how we use it to analyze patient cohorts and answer the splitter questions. 


Questions | would like to address in my talk

* How do | measure the performance of an Al?

* What influences the performance of an Al?
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Factors that influence the performance of an Al

 Architecture of the network

* Learning algorithms
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Factors that affect the performance of an Al: Algorithms

Few-Shot Meta Learning for Recognizing Facial Phenotypes of Genetic Disorders

Omer Siimer', Fabio Hellmann', Alexander Hustinx?, Tzung-Chien Hsieh? Elisabeth André!,Peter Krawitz?
! Chair for Human-Centered Artificial Intelligence, University of Augsburg
2 Institute for Genomic Statistics and Bioinformatics, Medical Faculty, University of Bonn
{oemer.suemer, fabio.hellmann, andre}@informatik.uni-augsburg.de

{ahustinx, thsieh, pkrawitz}@uni-bonn.de

Omer Siimer .

DeepGestalt was supervised learning

Meta-learning is learning how to learn
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Factors that affect the performance of an Al: few shot meta learning

I
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Factors that affect the performance of an Al: few shot meta learning

Support Set

Armadillo or Pangolin?

L]
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Training task 1

Support set

Query set

Training task 2

Support set

Test task 1

Support set
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