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Embedded/Explainable Deep learning for real time dangerous action detection/prediction

Context : PhD M. Benkedadra

• Objective 1 : exploit 2D/3D images and videos captured from multiple cameras 

to train accurate models for dangerous action/situation detection and prediction.

• Objective 2 : Optimize and continuously deploy the models on Edge AI resources.

• Applications : generic/adaptive for appliaction on different situations :

- Actions recognition/danger prediction in railway stations, construction sites, etc.

- Process optimization/securing in the context of Industry 4.0

Advisors :

• Pr. Sidi Ahmed Mahmoudi

• Dr. Matei Mancas
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Infrabel wants to leverage artificial intelligence to improve safety on construction sites

ILIA and ISIA have a strong expertise in computer vision and artificial intelligence

Many Dangers Exist in a Construction site :
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2D view 3D view Double view

Zed 2 cameras Multi Camera System
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1. Acquisition 2. 3D Detection

4. Danger detection

5. Notification

3. 3D distance computation
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1. Notification : personalized mode of notification using Beacon ;

2. 3D Fusion : 3D reconstruction from 2 3D scenes ;

3. Models Personalization : update object detection and actions recognition

models using the new real datasets ;

4. Optimization & Edge Deployment : parallel computation and compression of

neural network : deployment on Jetson Xavier/Nano/Orin ;

5. Models fusion & combination : danger localization & continuous learning

6. Large scale deployment : within two pilot situations at least.



InfraSecure Deployment Options

Laptop Tablet EDGE RESSOURCES & Servers

InfraSecure 2.0 : computation on Edge devices

• The rule-based and deep-based solutions of InfraSecure are fully

deployed on embedded resources « Edge AI » with a real time

treatment with the Jetson Orin card using one camera

• Tested successfully on laptops, tablets, and high performance servers
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InfraSecure Deployment Testing

Laptop Tablet EDGE RESSOURCES & Servers



InfraSecure Deployment Testing

Laptop Tablet EDGE RESSOURCES & Servers

Frame rate Results for Testing



Infrasecure Demo
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InfraSecure on Edge AI
DEPLOYMENT ON EDGE RESSOURCES
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• Workers’ safety using AI and Computer vision

• Danger detection : compute distance between 3D detected objects

• High accuracy of the provided solution : around 90%

• Infrasecure deployed on Edge AI : Jetson Xavier and Jetson Orin

• Models’ compression : reduce memory size : 5x less 

• Models’ compression : accelerate computation : speedup of 2x

• Multiple camera fusion

• Continuous & multimodal learning

Future Works 



Questions


