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1 Preface

Kintetsu Railway Co., Ltd. (hereinafter called 
“Kintetsu Railway”) owns an extensive railway net-
work spanning two prefectures and three prefec-
tures in the Kinki (Kansai) and Tokai regions respec-
tively, with a total length of 1,152.3 km of overhead 
track. Maintaining stable rail transport requires 
proper inspection of rail systems. Kintetsu Railway 
conducts inspections using the electrical inspection 
vehicle “Hakaru-kun.” We supplied our Overhead 
Catenary System (OCS) inspection system, 
CATENARY EYE, to Hakaru-kun. With this supply, 
we offered our first cloud-based service for a rail-
way, which we have been developing. This paper 
introduces the latest Catenary Eye system features 
and introduces operational examples.

2 On-board System

The on-board system is classified into rooftop 
and on-board systems. 
(1) Rooftop Systems: The rooftop systems shown 
in Fig. 2 are installed on the roof of a railway car. 

They consist of a line sensor camera for measuring 
contact wire wear and stagger and light-emitting 

［ Case Studies ］

CATENARY EYE – Overhead 
Catenary System (OCS) Inspection 
System Supplied to Kintetsu 
Railway Co., Ltd.

Hidekazu Shimada 

Keywords Railway, OCS inspection system, Labor saving, Cloud system

Abstract

We supplied our CATENARY EYE – Overhead Catenary System (OCS) 
Inspection System to Kintetsu Railway Co., Ltd. and provided cloud services. 
The system consists of an on-board system and a cloud system.

The on-board system consists of rooftop equipment (contact line measure-
ment cameras, Light-Emitting Diode〈LED〉lighting, and range sensors) and on-
board equipment (On-Board Computers〈OBCs〉for control and recording, and 
power supplies). The cloud system’s main features are as follows:
(1) Data can be viewed from anywhere using a PC browser.
(2) No dedicated equipment is required, reducing initial costs.
(3) Inspection operation can be performed by using a normal business PC used 
for regular work.

Inspection results can be displayed in report, table, and chart formats on 
the cloud, and can be linked to various camera images for viewing. It also has a 
dashboard function that allows users to check the progress of analysis.
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The system configuration of the OCS inspection system is 
shown.

Fig. 1 System Configuration
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diode (LED) lighting. Contact wire height is mea-
sured using a range sensor, creating a system that 
combines cameras and sensors. The on-board 
camera shown in Fig. 3 is mounted on the front of 
the car and captures the entire overhead catenary 
system, including rails and poles.
(2) On-board System: The on-board system 
shown in Fig. 4 is installed inside the “Hakaru-kun” 
train. They include an On-Board Computer (OBC) 
for camera control and data recording, as well as a 
power supply.

3 Off-line System (Cloud System)

Our conventional off-line system (analysis sys-
tem) for OCS Inspection system was operated 
on-premise, requiring dedicated analysis servers 
and PCs for browsing. For Kintetsu Railway, which 
has multiple maintenance bases, the cost of trans-
ferring data and installing dedicated equipment 
posed significant issues.

We therefore offered services using a cloud 
system, which we have been developing for some 
time. Fig. 5 shows the cloud system configuration.
(1) Viewing Results: The cloud system can be 
accessed via a browser (Microsoft Edge or Google 
Chrome), allowing data to be viewed from anywhere 
with a network connection.
(2) Reduced Lifecycle Costs: The conventional 
on-premise off-line system required the installation 
of high-spec, dedicated analysis and viewing equip-
ment. However, the cloud system eliminates the need 
for dedicated equipment, significantly reducing ini-
tial costs.
(3) Reduced Hardware Management: With the 
introduction of a cloud system, customers can view 
inspection results using the PCs they use for their 
regular work, eliminating the need for dedicated 
hardware management (regular replacement and 
troubleshooting).

Equipment installed atop the car roof is shown. Since the exist-
ing pantograph foundation is utilized, car modification cost could 
be reduced.

Fig. 2 Rooftop Equipment

The on-board camera mounted in front of the car is shown. 
Railway facilities and rails located ahead of the train are 
photographed. 

Fig. 3 On-board Camera

Equipment installed inside the car is shown. Compared with con-
ventional equipment, installation space has been reduced.

Fig. 4 On-Board Equipment
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(4) Provision of the latest OS (Operating System) 
and software: The Catenary Eye is designed for 
long-term use of over 10 years, and dealing with OS 
updates and the associated software upgrades has 
been an issue. By migrating to a cloud system, OS 
and software versions can be centrally managed, 
allowing operation without worrying about the OS or 
software updates. It also makes it easier to provide 
new features.

4 Applicable Conditions

This system can be used under the following 
conditions.
(1) Measurement Conditions: Table 1 shows the 
measurement conditions for this device.
(2) Measurement Items and Accuracy: Table 2 
shows the measurement items and accuracy for this 
system.

5 Display of Measurement Results

Figs. 6 and 7 show the cloud system screens. 

Analysis results can be displayed in measurement 
report, table, and chart formats. Images from line 
sensor cameras, range finders, route monitors, and 
vehicle cameras can also be linked and displayed.

The cloud system’s traditional multi-window 
approach also allows for simultaneous viewing of 
charts and image data.

Item Conditions

Applicable car Conventional dedicated inspection car: 
“Hakarukun”

Measuring time zone Daytime & nighttime

Car speed 110 km/h max.

A list of measuring conditions is shown.

Table 1 Measuring Conditions for Inspection System

Measuring 
items

Applicable 
device Output

Static measuring 
accuracy/
performance

Contact wire 
height

Laser range 
scanner

Trolley height: 
mm
No. of CHs: 4

±10 mm
Range of trolley 
height: 4400～
5400 mm

Contact wire 
stagger

Line sensor 
camera

Trolley stagger: 
mm
No. of CHs: 4

±5 mm
Range of trolley 
stagger: ±250 mm

Contact wire 
wear

Line sensor 
camera

Remaining 
contact wire 
diameter: mm 
No. of CHs: 4

Measuring 
accuracy: ±0.1 mm 
Measuring span: 
30 mm or less

Contact wire 
gradient

Laser range 
scanner

Contact wire 
gradient 
between 
poles: ‰

(Conforming to 
height measure-
ment)

Positional 
data

Tachometer 
generator

Car speed 
(Running 
position)

(Same as existing 
system)

Supporting 
point detec-
tion sensor

Location of 
steady arm and 
pull-off arm

OCS moni-
toring

Area sensor 
camera

Video of trolley 
periphery

10 fps

Railway 
monitor

On-board 
camera

Video of train 
front

10 fps

A list of measuring items and accuracy is shown. 

Table 2 Measuring Items and Accuracy

On-board
equipment

Electric Engineering
Section

Cloud

Each site

Head office

Maintenance
base ①

Maintenance
base ②

Maintenance
base ③

Maintenance
base ④

Tablet
PC

Business PC
……

Support

Business PC

Business PC

【Meiden】

【Kintetsu Railway】

②Data from the head
　office is uploaded to
　the Cloud system.

⑤Manual measurements are taken
　on-site and compared with the 
　inspection system measured data

①Measurement
　by Hakarukun

⑥After confirming the situation
　via email or phone, check 
　the data on the cloud.

④Each maintenance site member checks
　the analysis results on the cloud.

③Electric Engineering Section 
　conducts OCS system 
　condition analysis processing
　on Cloud system. 

This figure shows an overview of the cloud system.

Fig. 5 Cloud System Overview
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Fig. 8 shows the dashboard screen. The anal-
ysis progress and remaining analysis time are dis-
played.

6 Postscript

We have supplied the Catenary Eye – OCS 
inspection system to Kintetsu Railway. This system 
utilizes a new cloud system, contributing to the effi-
ciency of Kintetsu Railway’s maintenance opera-
tions and the promotion of digital transformation.

In closing, we would like to express our grati-
tude to Kintetsu Railway for helping us with their 
extensive knowledge, kind advice, and cooperation 
in applying this system.

・ MICROSOFT EDGE is a trademark or registered trademark 

of Microsoft Corporation in the United States and other 

countries.

・ Google Chrome is a registered trademark or trademark of 

Google LLC.

・ All product and company names mentioned in this paper are 

the trademarks and/or service marks of their respective owners.

A screen of analytical result (chart) is shown.

Fig. 6 Analytical Result (Chart)

A screen of the analytical result (wear line sensor image) is 
shown. In interlinkage with charts, screen images can be 
examined.

Fig. 7 Analytical Result (Wear Line Sensor Image)

A screen of the Cloud system is shown. 

Fig. 8 Dashboard Screen


