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OBJECTIVE
 Formulate a systematic solution for advancing robotic capabilities on acquiring domain-

specific knowledge, interactive learning, and adaptive decision making, for robotic
automation of complex welding processes that can only be handled by human in the past.

TRACKING WELDER’S INPUTS MODEL WELDER’S INTELLIGENCE

 Welder observation: focuses on pool area;
 Automated segmentation of weld pool
from observation;

 Labeling the weld pool boundary: time
consuming

 U-net: small data set

 Welder intelligence: estimates weld
quality/penetration;

 Based on current weld pool: poor
 Based on serial weld pool: good
 Welder intelligence: based on dynamic
serial weld pools

TRACKING WELDER OPERATION ROBOTIC TRACKING TO IMAGE

 Using technology developed in a previous
industry funded project

 Intel RealSense T265: IMUs with cameras
 Movement in 3D

 Robot carries a camera to image the
welding process as the torch is operated
by welder;

 One Intel RealSense T265 on the glove
and one on the robot; sensors are
synchronized to command the robot to
move;

 New robot UR 10e just installed and
adaptively controlled by computer;

 Still on going to complete the tracking
ability;

 An experimental system has been
established to conduct the complex
process and allow monitoring the human
operation and welding process

WHAT OBSERVATION REFLECTS?   INTEL. MERIT & BROADER IMPACT

 The phenomena welder observed is
determined by the dynamic process
evaluation, not just current state;

 Dynamic time tested: 8/60 second
 Images are generated from the state(s).
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