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C@Q CEA TECH: A WIDE OFFER OF KEY ENABLING TECHNOLOGIES

LaboratorgfElectronicand
Informatiomechnologies
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Ce Laboratoire Vision & Ingénierie des Contenus

Computer Vision & Natural Language Processing

Localisation
Augmented Reality

3D Perception /
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Mobility

Scene
Understanding

Semantic Analysis

Detection/tracking Text / Image
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+80 researchers & engineers on projects +50 publications / year
+ 15 PhD students +30 active patents




3D Perception & Mobility

Real-time Localisation and Environment perception
AAugmented Reality
Alndoor/outdoor geo-localisation
Alndustrial control
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C22A RESEARCH ACTIVITIES

Augmented Reality

3D Localisation & Mapping
3D Reconstruction

3D Control & Manufacturing
Material Segmentation
Scene lllumination Analysis
Diminished Reality
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C22A RESEARCH ACTIVITIES

0 Augmented Reality




C2A AUGMENTED REALITY APPLICATIONS

g\ Real Time
i Marketing ‘ Visual ’ Navigation '
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Technologies

l%} ’ Industrial maintenance ‘
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C2A AUGMENTED REALITY APPLICATIONS: 2 main kinds

Department Robotic /48

of Hall 4
Computer




AUGMENTED REALITY & DISPLAYS

HUD - Towards full windscreen

Transparent screens

list
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Cea DIOTA: Industrial Partner For Augmented Reality Applications
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AUGMENTING INDUSTRIES
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AR software solution
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AR on tablet
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C22A RESEARCH ACTIVITIES

0 3D Localization & Mapping




GUIDANCE

Indoor

- Indoor Guidance
- Mobile Robots
- €

- Autonomous vehicles
- Pedestrian Guidance
-

| PAGE 13



../../Vidéos/Localisation_Nano_Innov_Loop_closure_2016.avi

LOCALIZATION BY MULTI-SENSOR FUSION
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SENSORS

ACamera: mono, stereo, RGB-D

AGPS
AIMU
AOdometry
ALidar




C2A CAR GUIDANCE

Department Robotic /4
of
Computer
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C2A CONNECTRAM

Keolys Augmented Reality in TRAMWAY

Prototype

Reallzatlon
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C22A RESEARCH ACTIVITIES

U 3D Reconstruction




3D RECONSTRUCTION

- Low-cost or wearable systems for
3D Scene Modeling

pod
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Stereovision
Multicaméras
Sensor fusion
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C2A 3D RECONSTRUCTION
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A consumer hardware & software product
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C@P2) MODELISATION DU VIVANT
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C22A RESEARCH ACTIVITIES

U 3D Control & Manufacturing




C2A 3D CONTROL & MANUFACTURING

Defects Detection
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Measured features :
C holes, curved edgesé

Automatic CAD
Registration
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3D CONTROL & MANUFACTURING

TRIOIMED

SDMultispectraReall ime Visiosensol
for
Rbboticsk Industries

Fast & Accurate 3D Vision solution:

A Up to 4 3p-frames per second

A Depth resolution up to 0.2 mm @ 40 cm
A Robustness with reflecting objects

Multispectral data
A Useful for material identification applications,
A True Color Numerisation ( independent from ambient light)

| PAGE 23
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C22A RESEARCH ACTIVITIES

0 Material Segmentation




MATERIAL IDENTIFICATION

N

Multispectral cameras C better material segmentation in images

Metal (aluminium)
Plaster

TRIDIMED
3D Rust Detection | PAGE 25
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C22A RESEARCH ACTIVITIES

0 Scene lllumination Analysis




SCENE ILLUMINATION ANALYSIS

Robustness
to Light Changes

Realism
of Scendugmentations

- Specularities Segmentation | PAGE 27
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C2A  SCENE ILLUMINATION ANALYSIS

Retexturing

| PAGE 28




C22A RESEARCH ACTIVITIES

U Diminished Reality




DE LA RECHERCHE & LINDUSTRIE

C2A DIMINISHED REALITY

Towarda f ull concept e

| PAGE 30




Scene Understanding

Videoprotection & Video Assistance
Alnfrastructure Security
ADriving assistance
ASmart Home / Smart building /Smart City



A2_Firefighter_truck.avi

T IMAGE ANALYSIS

DETECTION, TRACKING, RECOGNITION

B Generic algorithms

B Various sensors (Visible, IR, IR/Visible, Fish-e y e
B Various Contexts (indoor, outdoor, broadcast)

B Fixed or Embedded

Automotive Building Manufacturing Smart Home



sample_color_ir_divx.avi
IRdetectionbypatternrecognition-CEA-LIST.avi
A2_Firefighter_truck.avi

Challenge KITTI : Automatic 3D Analysis of Vehicles
(1) Vehicle detection
(2) Type recognition
(3) Fine pose estimation
(4) 3D location
(5) Visibility of parts

CEA APPROACH : DEEP MANTA
A 1st on detection and orientation estimation
A Close to Real time (3 Hz on VGA)
‘QL‘ﬁcy +30% vs Sota, similar to stereo approach



../Pres_LABO_LVIC_2016/Deeep_detection-objets-vulnérables-kitti.avi
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FACE RECOGNITION

REAL TIME FACE DETECTION
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SECURITY VIDEOPROTECTION

|_’k

Behaviour Analysis Perf Evaluation
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SAFETY: PEDESTRIAN DETECTION

BLAXTAIR Embedded Vision System

to enhance safety in critical industrial contexts

/\RC U RE INTER 'ﬂl INNOVATION

be secure

= e _AUR
=1y - Cat -q C pOb(!b

. 2009 2010 p1p 2014 20152016

20042007

Thesis
Collaborative

Projects

TECHNOLOGY POSITIONNING

A Robust2D/3Danalysis
TP=99 %, FA= 1/jour
A Learning orspecificimagedatabase
24 000 posmves > 1 millioregatives
A wSlLt GAYSY wmp |1
A 5 patents
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SAFETY :
VISION SYSTEM FOR PEOPLE DETECTION

People Classification
Obstacle Detection Blaxtair / IR Video
Lidar/ IR bareer e Ny T
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../Pres_LABO_LVIC_2016/Arcure_Entrepot.wmv

7% AMBIANT LIVING

Vulnerable people

Applications

ASafety Sensor fusion
ASecurity )

AEnergy " - | Camera
AComfort & AIR detector

AIHM AHome sensing
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Platform MobileMii TV Control



tv_detection.webm

Multimedia

Semantic Analysis of Text, Image, Video
AExtraction
ASynthesis

ARetrieval
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