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Outline

• Human manipulation skills and robotic grasping 
• State of the art
• Spatial Layout Aware Object instance 

segmentation
• Futur Work
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CV&ML@my group

• Computer vision 
• Object recognition and detection
• Face Biometrics in 2D and 3D
• Affective Computing

• Machine learning
• Deep Structured learning
• transfer learning
• Domain adaptation

• Robotics
• Grasping
• Human robot interaction and collaboration
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Computer Vision

Machine learning

Robotics



Human manipulation skills and Robotic 
Bin Picking...
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Human manipulation skills...
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a dexterity requiring intelligence and vision

http://www.youtube.com/watch?v=W_gxLKSsSIE&t=22
http://www.youtube.com/watch?v=WS8lZ6dyYE4&t=20


Robotic Bin Picking...
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• Kamido by Siléane

http://www.youtube.com/watch?v=8NpHuDNry14


Picking and kitting...

7

Logistics

http://www.youtube.com/watch?v=65nLo1OUi6M&t=36


Current Industrial Approach
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Aim
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Challenges
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State of the art
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Many works...
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Gripper-Oriented Bin-Picking
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😞no explicit notion of object instances



Model-Based Object-Oriented Bin-Picking
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😞 explicit object model required



Our Approach

Model-Free Object Instance-Oriented Bin-Picking
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Our Approach

Model-Free Object Instance-Oriented Bin-Picking
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Object-Oriented
⇒ Segmenting Object Instances and Spatial Layout

Object model-Free
⇒ learning only from examples 



Depth or RGB as INPUT ?

17

Scene Reconstruction
RGB for homogeneous piles



Spatial Layout Aware Object Instance 
Segmentation 
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ECL 2014
PhD ECL 2019



Layout Aware Object Instance Segmentation
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INPUT OUTPUT

f (                       )  =



Deeply learning f...
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Which learnable function ?



Early-Localization Instance Segmentation
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Early-Localization Instance Segmentation
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Early-Localization Instance Segmentation
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Late-Localization Instance Segmentation
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The Proposed Approach
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Thee Proposed Architecture Design

Encoder/Decorder with Multi-Cameral Decoding Process
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Thee Proposed Architecture Design

Encoder/Decorder with Multi-Cameral Decoding Process
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Thee Proposed Architecture Design

Encoder/Decorder with Multi-Cameral Decoding Process
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Thee Proposed Architecture Design

Encoder/Decorder with Multi-Cameral Decoding Process
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The Proposed Architecture Design
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Collecting training data...
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...leading to the Mikado Dataset

http://www.youtube.com/watch?v=Q_uOAiLP5K0


Mikado dataset
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INPUT

OUTPUT

Object contour and occlusion jointly annotated !



Mikado dataset vs state-of-the-art
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Mikado dataset vs state-of-the-art
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Mikado dataset vs state-of-the-art
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14 500 images

459 002 instances



A performance-enhancing network design
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Comparative Results
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Comparative Resultts
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Future Work
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• Joint Object Instance Segmentation and Grasp 
Detection

• Sim-2-Real Domain Adaptation



Future work….
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http://www.youtube.com/watch?v=4pIwFMmM5ws


https://mikado.liris.cnrs.fr/
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https://mikado.liris.cnrs.fr/
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https://jacquard.liris.cnrs.fr/
ECL 2017

https://jacquard.liris.cnrs.fr/


 Jacquard vs Cornell

• 11k objects from ShapeNet
• 50k images
• >4 million grasp locations
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Human manually labelled dataset

1035 images 

from 280 objects



For further details

Matthieu Grard, Emmanuel Dellandréa, Liming Chen, “Deep Multicameral Decoding 
for Localizing Unoccluded Object Instances from a Single RGB Image”, International 
Journal of Computer Vision (IJCV); Online 27 March 2020.  

Read the preprint here: https://arxiv.org/abs/1906.07480, or here: 
https://hal.archives-ouvertes.fr/hal-02151828/ 

Matthieu Grard, Generic Instance Segmentation for Object-Oriented Bin-Picking, PhD 
thesis, Ecole Centrale de Lyon, May 2019

https://www.theses.fr/236948415

Follow our research on robotics here

• https://ai4robot.liris.cnrs.fr/
• Tweeter: AI4Robotics ECL_Liris(@EclLiris)
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https://link.springer.com/article/10.1007/s11263-020-01323-0
https://link.springer.com/article/10.1007/s11263-020-01323-0
http://www.springer.com/computer/image+processing/journal/11263
https://arxiv.org/abs/1906.07480
https://hal.archives-ouvertes.fr/hal-02151828/
https://www.theses.fr/236948415
https://ai4robot.liris.cnrs.fr/
https://twitter.com/eclliris


People...
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Thanks
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L’Europe s’engage en Auvergne – Rhône-Alpes 
http://www.europe-en-auvergnerhonealpes.eu/

FUI 21 PIKAFLEX

Labcom Arès

http://www.europe-en-auvergnerhonealpes.eu/
http://www.europe-en-auvergnerhonealpes.eu/


The Jacquard grasp dataset
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http://www.youtube.com/watch?v=M-6hpKG2xFY


Thank you for your attention

谢
谢Merci



Randomization ( texture, background, shape  )



Randomization ( texture, background, shape  )



Spatial Layout Object Instance  Segmentation
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INPUT OUTPUT

f (                       )  =


