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hépatocellu…
… …
PhD Student : Achir OUKELMOUN
Direction : Eric VIBERT, Nasredine SEMMAR (CEA)
Co-direction : Marc Antoine ALLARD (UnivParis Saclay)
Extraction et
structuration de
données
 


	23. Jumeau numérique de  foie
anatomique et fonctionnel
23
Stephane Cotin Irène Vignon Clementel
Depuis 2012, ANR TECsan
Golse N… Vibert E, Vignon Clementel I. J Hep 2021
Golse N… Vibert E, Cottin S. J Gastro Surgery 2021
Technologie Lidar à 20cm
 


	24. Le jumeau numérique  anatomique et fonctionnel
La Roadmap de la Chaire innovation BOpA
La même chose sous coelioscopie…
24
Chercheuse INRIA en résidence
 


	25. Overall pipeline (open  surgery 1/2)
1
Depth sensor
Color image
Depth map
Labels
3D liver model
 


	26. 3D liver model
(Real  time
patient images
processing )
3D Liver model
(preoperative CT
scan)
Computing
shape
deformation &
Matching
Augmented
view
 


	27. Utilisation du Deep  Learning pour s’emanciper du LIDAR en
Coelio
1
Endocam Color image
Depth map
Labels
3D liver model
Technologie Lidar à 20cm
Impossible en coeliscopie
 


	28. Depth map prediction  – Dataset
● 20,000 synthetic (input) images in a 3D environment, roughly resembling laparoscopic liver surgery scenes
● Translations to Random style (Each input image was translated five times, each time with a new randomly sampled style)
● Translations to Cholec80 style (each input image was translated five times, each time with a new style extracted from a
random Cholec80 image)
● Depth map for every image + segmentation labels (7 classes)
● 13,979 images for training / 3,992 for validation and 2,000 for test.
 


	29. Depth map prediction  – Dataset
 


	30. Liver segmentation– Results  on acquired dataset in CHB paul brousse ( 04/10/21)
 


	31. Pipeline (part 1)  – Results on real data
 


	32. Labélisation d’images per-operatoires
Avec  des jeunes autistes à BOPA
Expérimentation dépuis Fev 2022
Stage de 3 mois puis Salariés ?
 


	33. La Roadmap de  la Chaire innovation BOpA
33
Financement Innov’up – Région Ile-de-France
La cobotique
 


	34. La Roadmap de  la Chaire innovation BOpA
34
Blok-Safety
Data security /
cybersecurity /
Blok-Tracks
Surgical
notarization
Blok - BlackBox
Blok-Legal
IP / Compliance
with the law
Blok-Viz
Computer assisted
vision
Blok-Bot
OR virtual assistant
Blok - IoT
Blok-Avatar
Augmented reality with
digital twin technology
Blok-Wave
Light Absorption for
Cancer & tissue analysis
Blok - Human Factor
Blok-XXX
Etude d’acceptabilité
Blok-XXX
Etude d’acceptabilité
Blok-XXX
Etude d’acceptabilité
Blok-XXX
Etude d’acceptabilité
Blok-XXX
Etude d’acceptabilité
Blok-XXX
Etude d’acceptabilité
Blok - Human Factor
Blok-Mindset
Anthropologic Operating
Room
Blok-Organization
OR performance / Efficiency
Blok-Skillset
Augmented surgeon /
relation to medical errors
AI / Deep learning Edge Computing / 5G
High performance computing
& connection
Blok - Data
Data Science
Analysis of large volumes of
data
Blok-Anesthesie
Decision support
 


	35. Le nouveau hub  de données du bloc opératoire
La Roadmap de la Chaire innovation BOpA
Libérer le potentiel des données pour rendre la chirurgie plus intelligente et plus sûre
35
 


	36. De BOpA au  Bloc du CHB
La Roadmap de la Chaire innovation BOpA
L’innovation agile
36
Installation du Système au Bloc du CHB (Avril 2022)
 


	37. PIEEC Edge Computing
Projet  E2CO – CapGemini
Verticale Santé : ADOOR
50 Millions Euros R&D
@DOOR
AUGMENTED DEVICES OF THE OPERATING ROOM
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ARCHITECTURE FOR @DOOR SOLUTION
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USE CASES : THE @DOOR JOURNEY FOR A NEW TYPE OF SURGERY
PRE OPERATIVE SCHEDULE PER OPERATIVE GUIDANCE POST OPERATIVE LEARNINGS
Procedure validation
(steps, instruments…)
1
Simulation of comparative
surgical cases / prediction
of the case complexity
Digital simulation of the
procedure . Body part Digital
Twin (organ, spine/bones, etc…)
Per operative control
Real-time monitoring /
Surgical biomarkers - KPIs
5
Recalibration of the
procedure
Intraoperative guidance with
virtual / augmented reality
3
4
2
6
7 8
Remote support
Tele-expertise
Tele-surgery
Post-op debriefing
Continuous improvement
Tagging / Annotation of videos
Initial and ongoing training (surgeons
and surgical team) Enrichment of the
case library
MULTIMODAL RECORDING SYSTEM (AUDIO, VIDEO,
HEMODYNAMICS, INSTRUMENTATION...)
SURGICAL COCKPIT
LOW LAYER
TOP LAYER
END-TO-END PROCEDURE
DIGITAL TWIN
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ADOOR WILL BE POSITIONNED AT THE EDGE OF MEDICAL INNOVATION
2
Data Layer
3
Connectivity &
Orchestration Layer
4
Interface to Hardware layer
1
Applications
3D and
Hemodynamic
model
Pre Op Planification Intra Op Enhanced Reality
AI - Surgical Analytics
OR Edge HUB
(Edge Computing, 5G)
Generators Equipment Connected Devices
Monitoring
OR sensing - Interface
Propose
digital
simulation /
organ twin
Prevent errors
by deactivating
instruments Provide
measurement
assistance
for decision
support
Enable real-time monitoring /
tele expertise & assistance
An integrated system to
provide real time information
to reduce variability, enable
analytics to make surgery safer,
and predict / mitigate risk to
prevent surgical error
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WE ARE CONVINCED THAT ADOOR WILL ACCELERATE THE GROWTH OF THE
DIGITAL SURGERY IN EUROPE, ACROSS MULTIPLE LAYERS
VALUE CREATION FOR MED TECH
VALUE CREATION FOR DIGITAL & IT
TECHNOLOGY PROVIDERS (INCL. 5G
ACCELERATION)
EMPLOYMENT ACCELERATION IN
DIGITAL MEDECINE (NEW JOBS, NEW
ECOSYSTEMS)
IMPROVEMENT OF HOSPITALS
QUALITY OF SERVICE AND
INVESTMENTS CAPACITY IN
INNOVATION TECHNOLOGIES AND
NEW BUSINESS MODELS
VALUE CREATION FOR
ACADEMICS AND TRAINING
QUALITY IMPROVEMENT
 


	42. Merci pour votre  attention
Questions ?
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