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Intelligence

La capacité d’'une personne ou d’un étre d'acquérir et
d'appliquer des connaissances
+

Intelligence collective
Intelligence émotionnelle
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Intelligence Artificielle

La théorie et le développement de systémes informatiques
capables d'effectuer des taches qui requiérent normalement
I'intelligence humaine,
telles que la perception visuelle, la reconnaissance vocale,
la prise de décision et la traduction entre les langues.

Intelligence Artificielle

Basée modele
Basée données




Intelligence Artificielle basée modele

Douleur

Abdomen
Aucune

Appendicite

Fievre

Mal de gorge Rien
Oui

Rhume Refroidissement

Intelligence Artificielle basée données

Apprentissage automatique
Apprentissage profond
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Apprendre a
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Quand ca marche et
Quand ca ne marche pas
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Apprentissage
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Prédiction

16

25/09/2024



Ca marche ?

Apprendre
2\ \ ‘ i ,
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IA génératives

Textes, sons, images, vidéos, ...
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Discriminator

Generator
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Van Gogh Cezanne

Photograph
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Texte: ChatGPT, PALM, BART, Mistral7B: LLM
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Texte: ChatGPT, PALM, BART, Mistral7B: LLM

L’épaisseur des fleches indique la valeur de la probabilité
de transition
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Original text

N|  The teacher
teaches the
student
[

Autoencoding: MLM

The teacher ‘

The teacher
<X> student

Seq-to-Seq: Span corruption

Encoder-only

Decoder-only

Encoder-Decoder

-

Model architectures and pre-training objectives

Target

The teacher
teaches the
student.

__,| The teacher
teaches
@ = =»| <X> teaches the
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Aspects positifs Numérique et |A
Avantages et Opportunités

* Aspects positifs IA
« Automatisation
* Prédiction
* Reconnaissance
* Applications
« Partout
» Santé, transports, industrie, ...

31

Oui, Mais ...

32
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Limites, Inconvénients, Risques

* Limites techniques
» Limités non techniques

33

Limites techniques

* Data

— Availability of High Quality and Quantity
— Annotation

— Standardization - Interoperability
— Representativity

* Analysis

— Unlabeled or weakly labelled data
— Uncertainty

— Heterogeneous

— Explainability

— Validation

34
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Gender Darker
Classifier Male

B® Microsoft 94.0%
|

| oy
& 4 FACE 99.3%

IEM 88.0%

Darker
Female

79.2%

65.5%

65.3%
=

Lighter
Female

98.3%

94.0%

92.9%

Largest
Gap

20.8%

33.8%

34.4%

35

* Enjeux d’opacité

* Responsabilité,

* Transparence
* Enjeux de sources et de copyright

36
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Explicabilite

Predicted: wolf

Predicted: husky
True: husky

.

Predicted: husky
True: husky

37

Fiabilite

38

25/09/2024

18



Fiabilite

Adversarial Noise

“panda” “gibbon”

Adversarial Rotation
d -—(

"vulture" “orangutan”

swiﬁ & SALTY NUT Adversarial Photographer
I S
g 'O B 39
“not hotdog" “hotdog"”

39
How many 'm's are in the word 'Weather'?
There is one 'm'in the word 'Weather'.
ﬁ Are you sure?
Apologies for the oversight. You're right; there are no 'm's in the word 'Weather'. Thank you
for pointing it out.
40
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Hallucination Type ~ Sub-Type

User Input

Model Output

Explanation

f:f;‘,“:lmmy Tell me about the first Yuri Gagarin was the The LLM’s response is
person to land on the first person to land on factual inconsistency as
Moon. the Moon. Neil Armstrong was
the first person to land
on the Moon, not Yuri
Factuality Gagarin, who was the
Hallucination first human in space.
i:;‘r‘i‘:ﬁon Tell me about the histor-  Unicorns were docu- The LLM’s response
ical origins of unicoms.  mented to have roamed s a fabricated claim
the plains of Atlantis since there’s no ver-
around 10,000 BC, ified, real-world evi-
where they were consid-  dence supporting the
cred sacred creatures  existence of unicorns
and were often associ-  in Atlantis, especially
ated with royalty. in connection with roy-
alty.
:z‘;“]‘:“;’: Translate the following  The capital of France is  The user explicitly pro-
MY English question into Paris. vided an instruction to
Spanish: "What is the translate the English
capital of France?" question into Spanish.
Instead of perform-
ing the translation as
instructed, the LLM
chose to answer the
question.
g“;’;'::i‘mn Summarize the follow- The Nile originates The LLM's summary
Faithfulness Y ing paragraph about the from the mountain incorrectly states that
Hallucination : The Nile is a ma-  ranges of central Africa  the Nile originates from

jor north-flowing river
in northeastern Africa.
1t's traditionally consid-
ered the longest river in
the world. Originating
in the Great Lakes re-
gion of central Africa,
it flows through several
countries before emp-
tying into the Mediter-
ranean Sea.

and flows into the
Mediterranean.

the "mountain ranges of
central Africa,” while
the paragraph clearly
mentions that the Nile
originates in the Great
Lakes region of central
Africa.

Logical
Inconsistency

Solve the equation 2x +
3= 11 step by step.

Step 1: Subtract 3 from
both sides to get: 2x =
8. Step 2: Divide both
sides by 2 to get: x =
3. So the result of the
equation is x=3

The first step correctly
isolates the term with x
to get 2x = 8. How-
ever, the next step in-
accurately
21toyield a result of
3, which is inconsistent
with the carlier reason-
ing.

41

Foundation Model Transparency Index

2023 Foundation Mode Transparency Index Indicators

e 14, Upstream — Data labor — Wages

! 13, Upstream — Data labor — Geograpt

ion Model Tr

y Index Total Scores, 2023

Source: 2023 Foundation Model Transparency Index

Company

QO Meta Llama 2

piis | Swsclence BLOOMZ

stability.ai

©@openAl  GPT-4

Google  palM2

ANTHROP\C  Claude 2

®cohere Command

e~ » Definition: Is geographic informati
=1 closed for each phase of the data pi
== o Notes: This indicator is inclusive

= developer. We will award this poi
= description of the geographic distri
= o References: Hao and Seetharaman (

« Definition: Are the wages for peopl

» Notes: This indicator is inclusive of
process, such as training data annot
We will award this point if the deve

For all data that is created by or on

« References: Kittur et al. (2013), Dzic__ _

ARllabs  Jurassic-2
Inflection  Inflection-1

amazon  Titan Text

15. Upstream — Data labor — Instructions for creating data
o Definition: Are the instructions given to people who perform data labor disclosed?
) « Notes: This indicator is inclusive of all data that is created by or on behalf of the
https://arxiv.org/abs/2310.12941 developer. We will award this point if the developer makes a reasonable best-effort
attempt to disclose instructions given to people who create data used to build the model
for the bulk of the data phases involving human labor.
o References: Sambasivan et al. (2021), Kittur et al. (2013)

Stable Diffusion 2

53%

48%

a7%

40%

36%

34%

25%

21%

12%

43

25/09/2024

20



ChatGPT a attiré un million
d’'utilisateurs en quelques jours

Temps qu'il a fallu a certains services/plateformes
en ligne pour atteindre 1 million d'utilisateurs

Neei - | 35 ans
Twitter 2006 _ 2ans
Foursquare ™ 2009 _ 13 mois
Facebook 2004 - 10 mois
Dropbox 2008 - 7 mois

Spotify 2008 - 5 mois OQ\ /QOQ\
Instagram ** 2010 . 2,5 mois Q—O—Q—O
ChatGPT 2022 |5jours D D

* 1 million de nuitées réservées ** 1 million de téléchargements
Sources : communiqués des entreprises via Business Insider/LinkedIn

statista¥a

44

Un impact sur 'emploi ...

THE FUTURE OF EMPLOYMENT: HOW
SUSCEPTIBLE ARE JOBS TO
COMPUTERISATION?*

Management, Busin

: % and Financial
Carl Benedikt Frey! and Michael A. Osbome! =

N Computer, Engineering, and
September 17,2013 Education, Legal, Community Servi

| RC

theare Practitioners and Technical

According to our estimate, 47 percent of total Us employment is in the high risk pRTae
2 - = Sales and Related
category, meaning that associated occupations are potentially automatable over Office and Administrative Support

some unspecified number of years, perhaps a decade or two. I Farmin hing, and Fuq-.q ry
Construction and Extraction

B Installation, Maintenance, and Repair
Production

B Transportation and Material Moving

100M

19% Employment 17% Emj

Arts, and Media

—— Low — —— Medium ——» «—— High __,/
33% Employment Soyment |

0 0.2 0.4 0.6 0.8

Probability of Computerisation

Jean Condé, LaborlA, MATRICE
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Part

... mais des chiffres variés
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9 % des emplois sont automatisables en France,
21 % des emplois vont voir leur taches évoluer
considérablement

Enquéte OCDE

10% des emplois a probabilité haute d’automatisation
50% des emplois susceptibles d’évoluer

Enquéte COE

Jean Condé, LaborlA, MATRICE

A Campwatie Ansss
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THEDENVER i

THEDENYER

GPS FAILS DRIVERS
FROM PAVED ROADS TO FARM FIELDS

GPS FAILS DRIVERS
FROM PAVED ROADS TO FARM FIELDS

THEDENVER

NEW THIS MORNING
EPIC GPS FAIL
DETOURED DRIVERS GET STUCK IN THE MUD

GPS FAILS DRIVERS
FROM PAVED ROADS TO FARM FIELDS
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Discriminations

BE_INT

=f0,10
- 0,14 x SEXUAL FEMALE
- 0.13 x AGE GROUP_30_49
- 0.70 x AGE GROUP_50_PLUS
+0.16 x STATE GROUP_EU
- 0.05 x NATIONAL GROUP_THIRD
+0.28 x TRAINING TEACHING
+0.01 x TRAINING_MATURA_PLUS
- 0.15 x SUPERVISORY
- 0.34 xRGS_TYP_2
- 0.18 xRGS_TYP_3
- 0.83 x RGS_TYP_4
- 0.82 xRGS_TYP_5
- 0.67 x EMPLOYED
+0.17 x OCCUPATIONAL_PRODUCTION
- 0.74 x EMPLOYMENT _Days_LOW
+0.65 x FREQUENCY_FALL_|
+ 1.19 x FREQUENCY_FALL_2
+ 1,98 x FREQUENCY_FALL_3_PLUS
- 0,80 x BUSINESS_CASE_LONG
- 0.57 x MN_PARTICIPATION_|
- 0.2/ x MN_PARTICIPATION_2
- 0.43 x MN_PARTICIPATION_3)

50

25/09/2024

23



Discriminations

Comment quelques critéres peuvent rendre une
famille suspecte aux yeux de la CAF

Couple aux revenus
Couple aux revenus élevés, modestes et en situation
avec enfants précaire, avec enfants

Mere récemment séparée, aux
revenus modestes et en situation
précaire, avec enfants

Critéres de I'algorithme de la CAF

- Davoir des revenus faibles,

- D'étre au chémage ou de ne pas avoir de travail stable,

- D'étre un parent isolé (80% des parents isolés sont des femmes)?,

- De dédier une part importante de ses revenus pour se loger,

- Davoir de nombreux contacts avec la CAF (pour celleux qui oseraient demander de I'aide)

51

Discriminations

Exemple: Police prédictive:
boite noire ou machine learning responsable

Evening I & @

Crime Types

) PREDPOL Radar
Patrol Dosage - St A

235 minutes

-

53
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Discriminations

Exemple: Justice predictive
Bias in, bias out

I Black Defendant’s Decie Scores White Defendants Decle Scores
e I II III IIIII..
Daci Sczre Oache Score

AFRICAN AMERICAN

54
Les IA génératives réduisent les stéréotypes a
leur version la plus cliché
€ ©Q
Midjourney
55
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Images générées par |A

56

Manipulations

= ——

14 février 2023

Images générées par IA
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Manipulations

14:39 38 %W 19:11
ROGERBECKAMP.

RBERT.KLEINWAECHTER
Beitrige o Beitrige

@ norbert kleinwaechter &

Regelmaig neve Einzefile:
www.afd.de/ einzelfallficker/

MADCHEN MIT REIZGAS
7 /)

It 291 Mal

Images générées par IA
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Manipulations

Images générées par IA

59
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Manipulations

i sl’:::::::“ M, |
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Images générées par |A
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|A et Formation
medicale

61
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Impact IA sur I'apprentissage: Simulation

Compétence ciblée — Public ciblé

Scénario d’apprentissage

Réalisme visuel, haptique, procédural, immersif
Métriques d’évaluation

Retour

Schéma pédagogique
Validité/Validation/Evaluation

62
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Impact IA sur I'apprentissage: Autres

Outils
RV
IAG
Capteurs

Formation initiale et continue

63

63
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Compeétences

64

(o)
N -@- ce®
vav 4 -

Compétences Techniques Competences Non-

Techniques
Motricité Connaissances Connaissances Compétences Compétences
Dexterité conceptuelles procédurales cognitives inter-personnelles

65
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Total movement of the T . . 5
y [(de\* (a7 (=
Path Length | instrument tip during the entire =[G @) (@) « .
procedure
Duration Time during which each end of the instrument is in motion s
T 3 3
Evolution of the position over [(ax\?, (d), (4}
Mean Velocity | P v= /\‘<m) () (%) /s
time o
t
Mean Velocity evolution over time (= /52
m/s:
acceleration | velocity derivative)
Total variation of the
Smoothness |acceleration as a function of m/s3
time
Convex envelope of the whole trajectory: smallest volume that contains the whole
Volume : m3
trajectory.
Movement
Ratio of the volume of work to the length of the trajectory m2
economy
Bimanual Ratio of the duration of the BDsi SN Wiese(n) = Trese) Wright(n) — Brighe)
dexterity movements of each arm \/Ei,,(u,,/,(u) — Brege)? TN, (Vright(n) — Brigne)?
The total variation of the angle
[l e e
of the instrument tip in the [ 4=\, (dB\*
Angular length i AL [\ (d:) * (d/) dar rad
plane perpendicular to the °
instrument axis
Nombre de
Number of pauses > 0.5 seconds
pauses
Nombre de
mobilisation Number of camera position changes following 0.5s of immobility
de la caméra
Pourcentage Ratio between the duration of immobility of the arm (from 0,5s of stop) and the o
d’inactivité total duration of the surgery °

68

ULTRASOUND SIMULATOR

/mulation in Healthcare.

3D Trajectories

Agraing1txt
——Agraing2.txt
Agraing3txt
Agraingdtxt
ByraingLtxt
CraingLtxt

———Cgraing2.txt
Cgraing3txt
Dgraing1txt
Dyraing2.txt

Dgrain,3.xt

69
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Tronchot A, Thomazeau H, Huaulmé A, Jannin P Orthopaedics & Traumatology: Surgery & Research 2021
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Compétences Techniques Competences Non-

Techniques
Motricité Connaissances Connaissances Compétences Compétences
Dexterité conceptuelles procédurales cognitives inter—personnelles

72
Dexterity
25%
Other
Skills
75%
Spencer, F., Teaching and measuring surgical techniques: the technical evaluation of competence. Bull Am Coll Surg,
1978(64): p. 9-12

73
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e I ]

9/25/2

bocom +| Hysterectomie
. ) DISSECTION OF THE RESTORATION OF THE
SURGICAL APPROAGHES exvBImon ANTERIOR DISSECTION | ADNEXALDISSECTIONL | ADNEXALDISSECTIONR |  DISSECTION OFTHE ResecTIon STORATION OF T OTHER OPERATION AcTions
SURGICAL APPROACHES
(Verify operating site)
Start when the optic is insert for the first time, the Ll around to see the ute learly. Stop when peripheral trocars are
&

75
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IAG

76

‘ Clinical Applications

Medical Diagnosis Formatting and ICD-Coding

Radiology Repor)
| || ischaree summary

Chief Complaint: Acute ppendiits
et Complaint: Inermiter chet pain and breathiessness. Evets n Last 24 Lashr spcaof e

Hours: Overight obseration confimed tach
medicaton. Assessment: A 72year-old male \
rdiacsymptoms. Possble ACS and AFaresusp.

What e the mst el it
Aeate Coronary Syndrome|

Pulmonary Embolsm [PE)

Procedure: Appendactomy

: Case
Exam Preparation Study

Scenario
Generation

Question & Answer

LLMm

Medi

Personalized Study Tutoring

Exam Preparation

Patient: ['ve been feeling really down.
v
Scenario

Generation Translation . ! 4
&) <@ Che 6

“Therapist' I'm sorry to hear Tit. Can you
Question & Answer

i Practical Problems * teAme more?

" o Answer
Personalized Study Tutoring T Patient: | feel ike I'm not good enough.

Medical Education

Clinical Report Generation

Text Summarization

dlinical Codes

13580 (Unspecified

Exphnatms age Translation

Translation

Practical Problems

Translation to Lay Person

Answer y and Response

Assessment B interaction
—
& o NG R [&)

1 was ospiased for an acute excerbation of COPD and am now sable

can1 do o prevent fuure exacerbatons?

Dischage nstructions:

tend olow-up appointmentsrequiarly to maritor your ondito;
Eg Ererise moderatey .. walling i chi)but void ovreserton

Natural Language Maintaina balanced diet, control weight.
Crerton ¥ s wersen, sk il tention Tty ¥ yo Ko sy
e e coreyour o

From: A Survey of Large Language Models in Medicine: Progress, Application, and Challenge https:/arxiv.org/pdf/2311.05112.pdf

77
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Surgical Process (Workflow)
Modeling and Analysis

IntJ CARS
DOI 10.1007/511548-013-0940-5

REVIEW ARTICLE

Surgical process modelling: a review

Florent Lalys - Pierre Jannin

80
o Brain
Procédure tumor
surgery
Dura
E t a p es matter
opening
. Clean Skin Cut Skin Cut Skin Cut Skin
Actions with with with with
Cotton Scalpel Scalpel Scalpel
Moving Inserting Pulling
Su rgemes scalpel to scalpel in scalpel
skin skin along line
Gestemes K
81
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International Journal of Computer Assisted Radiology and Surgery (2018) 13:1397-1408
https://doi.org/10.1007/511548-018-1824-5

ORIGINAL ARTICLE
@Cmsstrk

Toward a standard ontology of surgical process models

Bernard Gibaud'( - Germain Forestier® - Carolin Feldmann? - Giancarlo Ferrigno® - Paulo Gongalves>S
Tamas Haidegger’® . Chantal Julliard"#1° . Darko Kati¢'"'2 . Hannes Kenngott'® - Lena Maier-| Heln2
Keno Mirz?2 - Elena de Momi® - Dénes Akos Nagy’+® - Hirenkumar 3 . Juliane

Thomas Neumuth'® . Javier Rojas Balderrama'-1¢ . Stefanie Speidel'3 - Martin Wagner' - Pierre Janmn‘

http://lontospm.univ-rennes | .fr

83
Granularité
C‘sgrgical'-procedure'
- Hiérarchie aneurysm-surgery
d-L":e/ Danterior-cervical-discectomy
— Surgical proce @tumor-surgery
— Surgical procedure stage
surgical-procedure-stage
— Surgical procedure phase installing-the-patient
performing-surgery
— Surglcal procedure st post-operative-cleaning-of-the-patient
. provisioning-anesthesia
- (Elementary) Actio releasing-the-patient-from-the-surgical-room
sterilizing-the-patient
welcoming-the-patient-in-the-surgical-room
blood_sucking_step
bone_flap_elevation_step
drapes_application_on_head_step
dura_mater_detaching_step
hemostasis_step_in_dura_mater_opening_phase -
hemostasis_step_in_skull_opening_phase closure_phase
instruments_clearance_after_opening_step .
instruments_preparation_before_opening_step dura—mater—om"mg—phase
periosteum_removal_step skull_opening_phase
scalp_incision_step : .
scalp reflection step soft_tlssues_ppenmg_phase
skull_drilling_step tumor_resection_phase
skull_opening_step - -
surgical_safety_checklist_step
use_of_bong_wax_s(ep
84
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M © action

vwy

>

Exemples ‘actions’

v ©®human-action
» ©®human-interaction
@ language-act
» ©observation-by-human
v @ physical-action-by-human
v @action-affecting-physical-object

© cleaning-an-object

© coagulating-a-bleeding-tissue
© cutting-an-object
©fixing-an-object

® giving-an-object

© grabbing-an-object
®holding-an-object
®holding-out-an-object
@injecting-a-substance
@ moving-an-object

@ receiving-an-object

@ removing-an-object

@ sucking-an-object

@ suturing-an-object

v ©®medical-device-action
@ data-processing-action

85

[JAMIA 2009]
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A export

| analysis / phase

B Reerence

PHASE DURATION DISTRIBUTION

COMPARED

Cs

Cs

2

(1) |(2) ~(3)
G’2 C2 C,

urgeon
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[

Surgical skills: Can learning curves be computed from recordings of
surgical activities?

Germain Forestier' - Laurent Riffaud® - Fransols Petiean’ - lerre-Lous Henawc™* - lerre Jannin'®

Lumbar disc herniation surgery
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Whole Procedure

(a) NLTS on junior surgeries D | SC

(b) NLTS on senior surgeries

| [ pause [ disc [ nerveroot [ duramater [ ligament [ vertebra [ muscle [ fascia @ skin

AL 20
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Compréhension + Prédiction
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Closing Phase of LDH Rennes
for 12 Patients
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[Nurse Educ Today. 2019]
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—388 objets Cl’
—520 transitions

[Nurse Educ Today. 2019]

102

[Nurse Educ Today. 2019]
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Surgical Data Science

Liens entre compétences et performances ou résultats cliniques

Compétences

Paramétres
patient.e et
chirurgien.ne

106
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Surgical Data Science

Liens entre compétences et performances ou résultats cliniques

Compétences Performances

Résultats
Paramétres cliniques
patient.e et

chirurgien.ne

107

Prédiction de I'Expertise

Trajectory of the right tool tip

irposes - video from JIGSAWS/|HU

[AIM 2018]

108

50



Prédiction de la Performance

aravies

S hinematc cats samie

Fig. 2 Architecture of the proposed CNN+BIiLSTM network: The network takes as input a crop of a kinematic data and yield a scalar output

carrying the score on one OSATS criterion (Best view with colors)

each from [1..5]
Respect for tissue
Suture/needle handling
Time and motion
Flow of operation
Overall performance

Quality of final product

I::L“I;i::“cz:;’r‘i‘c”i‘j{f“"m“"" Knot-tying Needle-passing Suturing
computed for each af the aix Respect for tissue (RFT) 083 049 046
OSATS scores between :
predicted and real values Suture/needle handling (SNH) 082 079 075
obtained with the “Time and motion (TM) 087 085 0.68
CCNN+BiLSTM architecture Flow of operation (FO) 0.76 0.58 0.62
(LOSO validation scheme) Overall performance (OP) 089 058 071
Quality of final product (QFP) 075 031 067
Mean over the six criteria 082 060 0.65
Compared methods Knot-Tying Needle-Passing Sutring
ApEn [29] (LOSO) 0.66 045 0.59
FON [25] (LOSO) 065 057 0.60
CNN+BILSTM (proposed) (LOSO) 0.82 0.60 0.65

[ RS 2023]

109

Evaluation et
formation
continues

110
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SR Perception

T -]
Capteurs
% N
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Prédiction de la Qualité Chirurgicale

s ot o Comto st o Sy 01559-6

"ORIGINAL ARTICLE

procedural features from laparoscopic videos

Feature name Feature type Feature count Segmen!  Feature name Feature type Feature count Effector count
Perimeter Int 1 10 Mean/std activities duration Float 2 4
Surface Int 1 10 Activity zero-order entropy Float 1
Barycenter Int 2 10 Activity first-order entropy Float 1
Main directions Float 5 10 Triplet of longest/shortest activity String. 6
Texture Int 1 10 .

Exposure duration Int 1 1
Color Int 3 10 X

Count of activity pattern Int 1

Count of verb pattern Int 10

Count of target pattern Int 16

TiMc e CAMI

MEDICAL INTERVENTIONS

113

Prédiction de Déviations

y [em————— «
S j Atificial Intelligence In Medicine
Journa bomepage: e —

Offline identification of surgical deviations in laparoscopic rectopexy L)

A s, P i Tabian Rech’ Jen u Fauchre,
Alexandre Moreau Gaudry"*, Sandrine

Surgical
Videos iSPMs

B
1 EEE A isevt [N
L]

C

Create a

o standard Detect
Create °

— \
; surgical surgical
iSPMs g process by _ deviations
_

L]
L
"o isewn NN MD-NLTS

Sequences of Sequt.anf:es of
deviations types deviations

D
N
N o Classify l [)
: deviations’ °
types by (]
- = HSMM H A
TiMC CAMI

MEDICAL INTERVENTIONS
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oA
v

Compétences Techniques Competences Non-

Techniques
Motricité Connaissances Connaissances Compétences Compétences
Dexterité conceptuelles procédurales cognitives inter-personnelles

115

Facteurs Humains

116
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Nurse Educ Pract. 2021

119

Technical Skills Non-Technical Skills

Motor Skills  Conceptual i ; i
) Cognitive skills i Interpersonal skills
/Dexterity Knowledge Procedural K g p

N\ RENNES'1
(k 4 Insérm
S3PM MMVRI6 Synthesis and Simulation of Surgical Process Models P. Jannin o e
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Communication

Clin Simul Nurs. 2021.

122

[IJCARS 2023]

123
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Limits of simulators for dexterity skills

Résumé | Guided meniscectomy Il Résumé | Guided meniscectomy Il Résumé | Guided meniscectomy Il
Outedurapport Datedurappont core: Oate durapport cor
2110572021, 1300 17062001,0838 89/9% owos202,0807 90/90
Simulation overview Simulation overview w20 Simulation overview 020
Nom Mesrée  Valurde fobjectt Score Nom Mesurée  Vaeurdefobjec Score Nom Mesurée  Vaeurde fabjec score
Procedure tme ois1 <000 00 Proceduretme o <000 2020 Procedure me o7 <000 2020
Mentcus crtng 200 Menisus cuing 2020 Menisus cuting 0
Nom Mesirée  Valeur deTobject Score Nom Mesurée  Vaeurdefabject score Nom Mesurée  ValeurdeTobject score
Optimaimedairegion N 20 w0 Optmi medairegon 100% 2059 10 Optml medairegon XS 295 100
Healthy medi region o 5% w0 Heslthy medil region = 5% 10 Healtny medi region % 5% 10
soety 2020 soey 2020 siey 0
Nom Mesurke  Vaeur deTobject score Nom Mesurke  Valeurd objectt score Nom Mesurée  Valeurd objectt score
Artroscopy instruments mvement Avthoscopy nstruments movement Anhvoscopynstruments movement
observed % a70m oberved 5% 270 observed an %
Misalgnment tme o scopehorizon n% 5% Misignment e o scope horzon % 5% Misignment ime o scope horzon % 5%
Scachingoffemur cartiage " a% 10 Scatcingof femr carioge = % 1010 Scatchingof femur carioge = % 1010
Scachingof i cartlage o% a% 10 Scatchingof i cartge o% a% 100 Scatchingof i cartge o % 10
Economy 3030 Economy 2000 Economy 00
Nom Mesurke  VaeurdeFojectt Scone Nom Mesurte  Vaeurdefobject. score Nom Mesurte  Vaeurdefobject. score
Camera pathength 28em 25em 1o Camea pth ength 9cm <25m 110 Camera pth ength nsam <25m 10
Probe path ength nram <s0am Probe path ength 128em <s0em Probe path ength e <s0em
Punch pth kengeh 26em <s0m w10 Punch pthlength suacm <spem ano Punch pthlength naem <soem 110
Shaver path length 188cm =50em 1010 Shaverpath ength aem <soam 1010 Shaver path engih 22em <spam 110
Un Geste peu maitrisé Un Geste non reconnu par le simulateur Un Geste stir

124

Limits of simulators for dexterity skills

VIRTAMED" VIRTAMED VIRTAMED"

Excessive slre‘
A s

LE NOVICE (SCORE 90/90) LE CONFIRME (SCORE 89/90) L’EXPERT (SCORE 90/90)
Un Geste peu maitrisé Un Geste non reconnu par le simulateur Un Geste str

125
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Etat art: Troubles Musculo Squelettiques chez les Chirurgien.ne.s

Mo
Fatigue: 75% q@: Douleur globale: 88% & 73% (min : 55%, max : 97%)

o

hoagrd

44% (min : 15%, max : 88%) /\ 44% (min : 17%, max : 91%)
N}~

A

40% +17% 19% +9% Q 32% +24%
C’@ + @/ + . +
Q Y Twr

. Casy —inrevision,

129

“Stand-up straight !”’: Human pose estimation to evaluate postural skills during
orthopedic surgery simulations

Tiphaine Casy, Alexandre Tronchot, Hervé Thomazeau, Xavier Morandi,
Pierre Jannin, Arnaud Huaulmé

Supplementary material

Dots and lines representation of human pose estimation of one surgeon during orthopedic

simulation with a modified OpenPose algorithm

IJCARS 2022
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Gauche

Unpublished

Droite

131

Comportement Visuel

132
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[

1 double row cuff repair =

VIRTAMED®

Arthroscopie

120 fps

© PupilLabs

[IJCARS 2023]

v

133

Arthroscopie

3,608 annotated frames
* Training : 622
* Validation : 266

Average loU on the test dataset:
[ Arthroscope 97.5%
[ virtual shoulder 93.7%
1 information 95.5%

[IJCARS 2023]

2 sessions

* Test: 2,720 > 23 sessions

134
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* Simulator metrics / % gaze Arthroscope ]

K %gaze Arthroscope ——» [ % instruments in scope view
(Pearson correlation test, r=0.808, p=0.028)

* Simulator metrics / % gaze Virtual shoulder =

&J camera path length score
(Spearman correlation test, r=0.837, p=0.019)

a %gaze Virtual shoulder (7] Drilling attempts at incorrect location score
(Spearman correlation test, r=0.800, p=0.031)

K Procedure score
(Spearman correlation test, r=0.800, p=0.031)

BE.° 32
'

[IJCARS 2023]
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Impact IA sur I'apprentissage: Simulation

+ Compétence ciblée — Public ciblé

+ Scénario d’apprentissage

+ Réalisme visuel, haptique, procédural, immersif
+ Métriques d’évaluation

* Retour

+ Schéma pédagogique

« Validité/Validation/Evaluation

136

136
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Impact IA sur I'apprentissage: Autres

Outils
RV
IAG
Capteurs

Formation initiale et continue

137

137

Oui, Mais ...

138
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Limites, Inconvénients, Risques

* Limites techniques
« Limités non techniques

139

139

Members of the MediCIS team

»

1

] 5

Visiting scholars.
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