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The Robotic Service at CERN GoN

Robotics technologies are
mainly used for:
Remote maintenance

Human intervention
procedures preparation

Quality assurance
Post-mortem analysis
Reconnaissance
Search and rescue
And more...
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The Robotic Service at CERN: Overview of robots pool )
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More than 20 robots (custom
made and/or industrial with
custom controls) are in operation.
Mechatronics conceptions,
designs, proof of concepts,
prototyping, series productions,
operations, maintenance, tools
and procedures
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Telemax robot

Teodor robot
EXTRM robot (CERN controls)
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Robots integrated within accelerator facilities
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Beam Loss Monitor Calibration <)

Robotic arm performing a BLM Calibration Train Inspection Monorail (CERN made)
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Beam Loss Monitor Validation )

» Mask-RCNN Algorithm: Outputs the bounding boxes and the segmentation
masks of the BLMSs.

» Goal: Estimating the pose of BLMs in the LHC accelerator using RGB-D
cameras for generating safe arm trajectories
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Monocular Camera-Based Robot
Grasping Strategy for Metallic
Objects

Recognition of metal objects on surfaces with
lack of contrast

Contour-based stable grasping points calculation.

Spatial coordinates estimations based on
monocular stereo vision technique.

Approaching to the object using object
coordinates in robot frame.
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People Recognition and Vital Monitoring )

Requested by HSE

» Machine learning techniques enhance people detection and
vital signals monitoring at distance

» People search and rescue is of primary interest in disaster
scenarios

» People monitoring during rehabilitation
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Online respiration monitoring
Online people recognition and tracking
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Contactless Monitoring of Workers

Detection of different workers

postures

Pointing of the laser for

respiration monitoring

according to the person posture
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Implementation of MEDIAPIPE framework
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Crystal Alignment Automation [1] )
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Real Time Crystal Monitor [2]

1. Utilize a FNN to classify the
operational state of the crystal;
2. The possible states of the crystal 308 Class
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4. The Neural Network classifies
various collimator

losses at key points around the
accelerator.
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Many colleagues contributed to BEW
the robotic activities during the b
" |ast years .... Lots of students
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Robots and robotic instrumentation need a crew to use them and maintain and experts in-house to be effective
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