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Fujitsu’s New Technologies Reduce the Cost of AI Solution Creation
for Visual Inspection Applications
News facts:
-

Fujitsu Laboratories of Europe’s new technologies dramatically cut the costs of creating AI solutions for visual
inspection applications, including manufacturing, infrastructure maintenance and healthcare

-

The innovative new technologies comprise advanced automatic unsupervised defect detection (typically
80-90% automatic discovery of regions of interest) with significantly faster AI-assisted dataset training and
labelling (factor of 50 to 100x than previously achievable)

-

Our new AI-assisted GUI, LabelGear, enables high quality labeled datasets to be created rapidly and
cost-effectively, overcoming limitations associated with traditional deep learning methods

London, July 04, 2019 – At the annual Fujitsu Innovation Gathering today in London, Fujitsu Laboratories of
Europe announces two new technologies that significantly reduce the cost of AI solution creation for visual
inspection applications. The novel solution uses a new type of defect detector that is trained on normal
(non-defective) data, reducing dataset creation costs as well as enabling the detection of previously unseen
patterns. This is combined with an AI-accelerated Graphical User Interface (GUI) that facilitates rapid cluster
labelling based on automatically identified regions of interest, creating high quality training datasets. The
combined result is highly accurate, automatic, unsupervised defect detection (discovering 80-90% of regions of
interest automatically) with 50–100x faster dataset training and labelling.
Visual inspection is the principal method adopted analyzing visual data, usually in the form of images, with the
purpose of identifying regions of interest. It involves the painstaking analysis of large quantities of data in order to
find a very small number of regions of interest. In manufacturing, this approach is used to identify defective
products or defective areas in a product. In infrastructure maintenance applications, it is used to find cracks in
bridges or holes in the road, while in healthcare it can be used to find patches of unhealthy tissue. By automating
visual inspection, analysis time can be greatly reduced and a substantial cost overhead removed. In addition, it
delivers more consistent results, by reducing the variations caused by different human interpretations.
With regard to creating high quality datasets, the challenge centers around the very small number of regions of
interest, involving high costs to inspect the very high numbers of images required in order to train an accurate AI
model. For example, 100,000 images would need to be inspected in order to create a dataset containing 100
defects (average defect rate of 0/1%), and 1 million in order to create a more reasonable dataset with 1,000
regions of interest. Fujitsu Laboratories of Europe’s combined AI solution overcomes both of these issues,
enabling high quality labelled datasets to be created rapidly and cost-effectively. The new technologies can be
used separately or together, with the anomaly detection technology used directly to detect any type of deviation
from what is considered as the norm and LabelGear deployed to assign the required labels if the solution
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requires the type of deviation (or defect) to be specified,
Fujitsu Laboratories of Europe’s CEO Dr Adel Rouz explains the significance of the new technology
breakthrough, “This is the latest in a long line of Fujitsu’s novel AI technologies, applying our advanced data
analytics and machine learning expertise to address complex non-intrusive testing applications. Once provided
with a high volume of low-cost and easily available defect-free samples, our new defect detector technology is
able to rapidly work out what to look for automatically. This simplifies and accelerates the creation of machine
learning solutions, as well as enabling the detection of previously unknown anomalies. Combined with our new
AI-assisted GUI, LabelGear, we have engineered a powerful new visual inspection tool that can be applied to a
wide variety of tasks, reducing costs, improving accuracy and accelerating the overall process.”
Potential applications include manufacturing, where cameras are placed at key points on a production line,
continuously monitoring product quality and identifying any potential defects. In the steel industry for example,
where a 2km long steel coil is produced every hour, some 70,000 images are used to capture the surface of a
single coil and over 1 million during the course of a day. With Fujitsu’s automated unsupervised solution, 80-90%
of the defects can be automatically identified and assigned appropriate labels, covering around 200 types of
defects that need to be recognized. Other potential applications include infrastructure monitoring and healthcare,
where the solution can be used to diagnose and screen for abnormalities, such as chest abnormalities (using
X-ray scans). In the US alone, around 150 million such health checks are performed each year. Manually
labelling the enormous volume of resultant images is prohibitively costly and time-consuming but becomes
feasible with Fujitsu’s automated unsupervised visual inspection technologies.
About the Technologies
Fujitsu Laboratories of Europe’s solution uses predominantly defect-free data to create an accurate model of
what is normal (e.g., good products, normal surface, healthy tissue). A comparison between the learned
defect-free model and actual image highlights any unexpected patterns (regions of interest), irrespective of
whether such patterns have been previously seen by the system. While the former data is very scarce, the latter
is abundant, making the model considerably less costly to create. By using unlabeled data alone, the system can
automatically discover 80-90% of the regions of interest.

Figure 1: Accuracy obtained on 3 datasets from Manufacturing

The AI-accelerated GUI, LabelGear, allows labels to be rapidly assigned to the regions of interest that were
automatically discovered in order to create a high-quality training dataset. It clusters regions of interest based on
their visual appearance in order to allow the user to label entire clusters rather than single images at a time.
Once a small subset of the data has been labelled (e.g. 10%), the GUI builds an internal representation of the
data that allows it to predict the class of the data that is still unlabeled. This enables the GUI dynamically to
reorder the target labels, consistently positioning the most likely matches on top, thereby reducing the time
involved in finding the right label. By automatically identifying the regions of interest, labelling a cluster at a time
and dynamically reordering the labels allows high-quality datasets to be created 50x–100x faster than with
conventional technologies.

For classification or detection tasks, if large quantities of unlabeled image data are available, LabelGear can be
directly used to assign the needed labels rapidly. However, if the solution requires the flagging of anomalies not
present in the training data-set, Fujitsu’s anomaly detection technology can provide this extra feature.

Figure 2: The two new technologies used to generate a high-quality labelled dataset. The first technology uses data without defects to
automatically mark regions of interest. Labels are then assigned to these regions via LabelGear
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Online resources
-

Read the Fujitsu blog: https://blog.global.fujitsu.com/
Follow Fujitsu on Twitter: http://www.twitter.com/Fujitsu_Global
Follow us on LinkedIn: http://www.linkedin.com/company/fujitsu
Find Fujitsu on Facebook: http://www.facebook.com/FujitsuICT
Fujitsu pictures and media server: http://mediaportal.ts.fujitsu.com/pages/portal.php
For regular news updates, bookmark the Fujitsu newsroom: https://www.fujitsu.com/emeia/about/resources/news/newsroom.html
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