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Realization of Predictive Maintenance and Remote Diagnosis Using Data Science Technology
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Abstract

COVID-19is a major factor in changing economic activities
up to now, greatly impacting the maintenance and inspec-
tion work of MFPs for offices and production printers for
commercial printing. Even in the post-coronavirus world, this
situation will not be returned to the way it was before, and
we believe that devise operation and management with non-
face-to-face or limited face-to-face contact with customers
will continue to be required.

Given current situation, Konica Minolta, utilizes image
status data from Konica Minolta’s unique output image sens-
ing technology, Intelligent Quality Optimizer (IQ-501), for
a “steady predictive maintenance system” for monitoring
device status data in real time. In addition, through using a
mechanical design that makes predictive maintenance eas-
ier, we improved the prediction accuracy and expanded the
system scope.

In addition, we introduced user notifications in response
to paper behavior analysis and physical sensing as a “diag-
nosis system for locating factor” that analyzes the causes of
sudden failures and quality defects. In this way, we improved
solution quality in the market.

Here, we report a specific example of the progress of con-
ventional predictive maintenance technology. We also intro-
duce an information sharing system that realizes predictive
maintenance.

From now on, by providing optimal maintenance timing
to improve product quality for customers in the market, we
will both increase devise uptime and ensure print quality. In
this way we will continue to contribute to the expansion of
our customers’ businesses.
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Conventional maintenance and predictive maintenance.
Predictive maintenance can be performed and trouble can be

evaluation

avoided by using predictive maintenance to constantly assess the : . . . . -

) . Fig. 3 Image condition evaluation by image analysis and statistical mod-
machine status remotely. In addition, even when trouble occurs,
the work time required for the customer can be reduced by iden-

tifying the cause of the problem by remote diagnosis.

eling.

We have developed a technology to quantify the status level of
image noise, by using a statistical model to analyze the relation-
ship between the image feature values extracted from the scanned

3 %%ﬁéﬁiﬁﬁ image and the visual evaluation value of the image.
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Fig. 4 Failure parts prediction by image analysis and machine condition
data.
Image troubles were classified based on the color information
obtained by image analysis, and data science was used to iden-
tify candidate components for image troubles determined to be
monochromatic.
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Fig.5 Lifespan replacement prediction model of image formation pro-
cess unit.
The conventional lifespan replacement prediction model cannot
provide services to customers and CEs in the time from the launch
of a new product until sufficient data has been accumulated for
learning. For this reason, we decided to develop a rule-based
model for each new product based on the lifespan determination
at the time of unit development.
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Table 1 Rule Base example.
The lifespan replacement score is calculated based on the mile-
age of the component that determines the lifetime and the image
defects due to photoreceptors that can be acquired from 1Q-501.
The threshold M, for the mileage indicates a state in which the
photoconductor is not used much. The threshold M; indicates
that the photoconductor has reached the end of its life.

Threshold Ma
< Parts mileage
< Threshold Mg

0 < Parts mileage
< Threshold Ma

Threshold Mg
< Parts mileage

Image defect info value Score = 0.5
<Threshold V Score = 0 (Warning) Smee
(Replacement (Replacement
not required) Score =0 required)

Image defect info value

>Threshold V (Replacement

not required)
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Fig. 6 Error occurrence frequency in detection of remaining toner amount.
By changing the construction and material of the sub hopper, the
stirring performance was improved. In addition, the variation in
the amount of replenishment was suppressed and the accuracy
of prediction of the remaining amount was improved.
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Fig. 7 Status diagnosis and notification of paper transport failure.
Based on a score value calculated from the jam history, predictive
signs (retries), and paper feed history (jam records, retry records
and feed records), a mechanism was created to notify the CE of
the diagnosis result of the paper transport status. This made it
possible to prevent customers from encountering problems.
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Fig. 8 Visualization of the paper feed set state.
We developed a method to evaluate the paper set state by moni-
toring the arrival time at the paper feed path.
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Fig. 9 Paper type discrimination system.
We developed an algorithm that automatically determines the
paper type by sensing the paper characteristics.
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Fig. 10 System for providing prediction information.
We created a system that uses detailed information collected
from the machine to carry out prediction and analysis. In addi-
tion, it shares the prediction and analysis result information to
the CE in real time via the Web.
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