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The Demonstrators
As a final result of the project, two demonstra-
tors will be developed. They will exploit a ther-
mographic camera, a heat source (pulsed 
light or high-power laser), and a robotic arm, 
that will enable the system to inspect parts of 
complex geometry.

To assess the capability of inspecting parts of 
complex geometry one demonstrator will 
inspect metal crankshaft, the other will 
inspect carbon fiber car sideblades. 

This strong test is meant to
demonstrate that the system could 
be successfully employed by 
highly demanding productions, 
like automotive industry and aero-
space applications. The system is 
suitable for in-line inspection as 
well as inspection during regular 
maintenance, e.g. in the aerospa-
ce industry.

The Inspection System
Image processing algorithms and motion plan-
ning algorithms guide the robot manipulator to 
scan the part under inspection in a fully auto-
matic way. This is achieved exploiting informa-
tion about the thermographic process, about 
the inspection system geometry and about the 
CAD model of the parts.

Analyzing the heat flow through the part, 
cracks can be robustly detected in real-time 
by processing the shapes of the hot spots and 
of the thermal waves in the surrounding areas. 
The heating of metal parts is obtained by 
means of a high-power laser source. The hea-
ting of carbon fiber parts is obtained with flash 
thermography.

center of 
the laser 
spot

region that 
can be 
checked

next 
region to 
check

The Project

www.thermobot.eu

Crack detection is a time-consuming, manual 
process that is hard to automate. ThermoBot 
aims at developing a new, automatic 
inspection process for crack detection.

The technology is based on an autonomous 
inspection robot that exploits thermography 
to detect and classify cracks. A heating 
system induces the heat flow on the inspected 
part. Cracks become visible as a significant 
discontinuity in heat flow.

The key modules of the system are:
• Simulation of the thermographic process
• Automatic    path    and   motion    planning
   modules for the robot motion
• Thermoimages     autonomously   processed
   to detect defects


