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Worldwide MFP Predictive Maintenance
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Abstract

Technologies utilizing big data have made remarkable
progress of late and in various fields. Such a field is predictive
maintenance (PdM). Predictive maintenance aims to monitor
the condition of in-service equipment so as to predict the
point at which maintenance should be performed. Unlike
preventive maintenance, which is time-based or based on
routine, predictive maintenance is based on equipment’s
actual condition, rather than on average or projected life.

Of late, the profit structure of the entire business machine
industry has diversified, with the usage of products diversify-
ing accordingly. With these diversifications, services realizing
greater customer satisfaction and cost reduction have led
Konica Minolta to embrace predictive maintenance.

Konica Minolta has implemented predictive maintenance
worldwide to serve customers by predicting the lifetimes of
individual MFPs (multifunction peripherals) on the basis of
actual customer usage. This expansive system conducts a
daily or weekly collection of data for analysis from some one
million MFPs worldwide during local business hours.

The system’s framework inputs the service activity of cus-
tomer engineers to project service needs one month in
advance. Feature values are produced not only via data sci-
ence, but also by exploiting the knowledge of product devel-
opment engineers. By applying essential data acquisition
techniques, and in cooperation with Konica Minolta’s service
division, the system has been tuned for efficient use by our
customer engineers. In actual application, service activities
conducted in accordance with our system resulted in once-
increasing failure reports being decreased by 30% and the
operational time of components increased by 10 %.

Building upon our success, we next aim to transform ser-
vice activities by expanding remote services, optimizing cus-
tomer engineers’ activities, and bolstering failure diagnosis.
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Fig. 1 Cyber-physical system.
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Fig. 2 Conventional components replacement.
The peak number of components replaced periodically is fol-
lowed by the peak of the number of components replaced based
on failure reports. Components replaced periodically remain
operable at the time of replacement, with failure reports substan-
tiating the actual lifetime of the components.
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Table 1 Analytic framework items.

Items Details

Prediction rate Rate at which components reach end-of-life

Target prediction horizon One month

Data mining period Six months

Prediction frequency Weekly

E1Ehd Prediction horizon:
date 1 month

Fig. 3 Analytics framework.
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Prediction models using
multiple sensor values.
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Fig. 4 Precision/recall curve of prediction model.

The horizontal axis represents recall (the proportion of compo-
nents predicted to be operable to components actually opera-
ble). The vertical axis represents precision (an index of how many
actually operable components are predicted by our model to be
operable). We improved the precision of the model remarkably by
embedding the values of multiple MFP sensors into the predic-
tion model.
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Threshold determines
optimum point minimizing
service cost.
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g.5 Simulated Economic Effect.
The horizontal axis represents the threshold of a prediction score
used to determine when to perform service. The vertical axis rep-
resents the service cost when service is performed according to
the threshold.
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Fig. 6 Failure reports over time.

Failure reports were reduced by 30 % by performing service activ-
ity according to the prediction model.
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Fig. 7 Survival rate curves of MFP components.
The horizontal axis represents number of MFP prints, and the ver-
tical axis represents the survival rate of components. By perform-
ing service activity according to the prediction model, the survival
rate of components is higher for the same number of prints.
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Fig. 8 Data retrieval development and data analysis process.
In this analysis, it was necessary to perform CRISP-DM (cross-
industry standard process for data mining), a common process of
data analysis, but with our own data acquisition techniques added.
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