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Cyber Physical System Platform for Konica Minolta’s Edge IoT Solutions
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Abstract

IoT (Internet of Things) is the technology which utilizes the
data from various “things” such as sensors and cameras via
the Internet. And if all data processing were held in a remote
cloud server, it will require large data traffic. To address this
issue, loT data processing should be performed in combina-
tion with cloud and on-site computing. This concept is called
“Edge Computing”.

Konica Minolta declares “Edge loT” strategy to promote on-
site data processing to solve issues in our various business
domains. However, providing separate system in each busi-
ness unit is not efficient. Therefore, we have developed the
common software platform named “CPS-PF” (Cyber Physical
System Platform) for Konica Minolta's “Edge loT” solutions.

CPS-PF contains cloud service and software for on-site
computers to provide common functions such as a data pro-
cessing framework and a device management agent for
Edge loT solutions. It makes solution development more
efficient.

For CPS-PF to be used widely in Konica Minolta, we adopted
platform and programming language independent technol-
ogy for development. Data processing framework is designed
to be modular architecture because we think data processing
program developer requires frequent update. Each module
communicates via gRPC protocol to be flexible like microser-
vices. Furthermore, we adopt multi-tenant architecture for
cloud service to use quickly.

These designs make CPS-PF fit in Konica Minolta’s Edge-
IoT solutions, and at the time of writing this paper, our multi-
ple business units are already using, or consider using CPS-PF.

In this paper, we introduce the overview of CPS-PF and its
technology.
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Fig. 1 Outline of edge loT (from Konica Minolta’s medium term business
plan).
Edge loT strategy is to provide solutions by using on-site com-
puter to process recognition, analysis, and prediction by Deep
Learning while using Konica Minolta’s characteristic devices for
input and output.
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Fig. 2 Configuration of CPS-PF.
CPS-PF has a cloud layer, an edge layer, and a device layer. Common
functions required in each layer are already prepared.
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Fig. 3 Management screen of CPS-PF.
Common functions such as management of data and devices are
performed from the management screen, which is part of CPS-PF,
and there is no need for developing functions for each solution.
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Fig. 4 Outline of CPS-PF reference system.
Devices (cameras) are on site, and from a place different from the
site, it is possible to browse the results of Deep Learning image
recognition and the device operation statuses via cloud. In addi-
tion, when a specific object is recognized, notify to a smartphone.
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Fig. 5 Data processing framework.
For a data processing framework, modules are prepared that per-
form various processes such as image recognition by Deep Learning
and data transmission to a cloud, and the framework controls the
connections among the modules.
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Fig. 6 Multi-tenant architecture.
By the multi-tenant architecture of the cloud of CPS-PF, each cus-
tomer doesn’t need to wait for system construction. The system is
already built and commonly used. Although the system is com-
mon, it is impossible to access each other customer’s data.
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