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e Micro-cracks and spalling will
lead to rail damage, reducing
the service life of the rail and
affecting driving safety. At
present, it is not possible to
quantitatively detect such
hazard to measure the extent
of damage and predict its
development trend, an
effective basis for formulating
a grinding strategy cannot be
provided.

e The measurement methods
using traditional rulers and
protractors cannot achieve
quantitative statistics on the
depth, area, proportion, and
location distribution of the
hazardous damage. At the
same time, there are problems
with large measurement data
errors and low efficiency.
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Image acquisition and image annotation of the

rail tread damage.
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Improvement Methods

e The WIT team uses the analysis of the

WIT thinking tool. With their bold
innovation, they introduced a new
technology based on Computer Vision
(CV] and Artificial Intelligence (Al) to
develop a quantitative detection
algorithm for rail tread damage.

High-definition (HD) camera is used to
collect images of rail tread on site, and
the collected images are preprocessed
and marked with data sets. Then, the
labeled data sets are imported into the
artificial intelligence(Al] quantitative
system for automatic recognition and
calculation learning, and the intelligent
calculation method is improved, and
the cloud computing environment is
predicted.

The newly collected images are
imported into the system for automatic
recognition and calculation, so as to
realize the output of quantitative data
such as micro-cracks, spalling and light
bands.

grinding strategy.
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“Quantitative Rail Tread Damage Detection

System”identifies the damage automatically
and provides an effective basis for formulating

Summary of Achievements

Tangible Benefits

e [t can realize the quantification and automation of rail tread

damage detection, saving about 1280 working hours,
improving detection efficiency by 400% and detection
accuracy by 100%.

It helps reduce the operation of rail grinding equipment by
about 20 times, saving RMB400,000 every year.

Intangible Benefits

e |t greatly reduces the missed detection rate and false

alarm rate, and effectively reduces the security risk,
improves the operational safety of equipment and greatly
assures reliability of passengers’ journey.

The quantification of rail tread damage detection has
achieved a breakthrough in automation and intelligence
from scratch. This technology is expected to be further
optimized and popularized in the future, which has a very
good application prospect and market value.

The circle members cooperated and made progress,
explored the innovation, improved the original methods
pragmatically and efficiently, and promoted the working
ability and confidence of the team members.
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According to the optimized system, the
polishing strategy is worked out to save
polishing resources and improve polishing
quality.



