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Applications of Computer Vision in Steel Production Processes
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Abstract

In order to adapt to labor shortages due to the declining birthrate and aging population, as well
as intensified competition world-wide, we are transforming our steel production processes in terms
of automation and productivity by using computer vision technologies. This article first explains
computer vision based application which supports the analysis of videos captured during work by
operators. We next explain automation of various monitoring and confirming works by operators.
Development of these applications utilizes fast growing deep learning technology. We then describe
the development of a framework to maintain the performance of image recognition tasks, which
is important in the deployment of deep learning vision systems.
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Use cases of automatic video scene recognition in steel
manufacturing

Recognition target Applied recognition function

(D Busy/idle durations of a coiler Optical flow

@Biusy/.idle durations and moving Optical flow
direction of an overhead crane

(3 Arrival/departure of palettes in a
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(@) Human intrusion into a restricted| Color recognition or combined

Feature matching

area recognition
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Comparison with a conventional recording method

Method Recording speed | Improvement ratio

DA video viewer and a 20 records/hour
spreadsheet software
(2 The developed video

analysis tool

Approx. 4 times
81 records/hour

Examined regions

Examined .. .
Recognition conditions
parameters

(D Light blue frame

Brightness | If [Brightness] > 100, luminescence; otherwise, darkened.

(2 Green frame

Brightness | If [Brightness] > 200, luminescence; otherwise, darkened.
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Examples of recognition conditions for multiple examined regions

Luminescence in @

preheatlng Luminescence in (D) g Darkened (1) and @ 9 9
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Examples of decisions by multiple conditions
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Moving Steel Strip
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Normal Operation
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Moving to the edge of roll
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An example of moving steel strip?
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(a)original image

(b)groundtruth by person (c)output of deep learning

X8 I+vIE—RBAEWE (@) ICXL, AP DURMEEDELRE b) EFRBFBFETIVCLZHBER () DOfl
An example of original Charpy fracture surface image (a), groundtruth of brittle surface given by a person (b), and output of

deep learning (c) with respect to the same image (a).
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An example of work to read IDs?

The person in the center is reading ID printed on the side

of each plate.
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A foundation model to read IDs on steel
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