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F E A T U R E D  A R T I C L E S Social Innovation through Global Customer Co-creation

1.	 Introduction

Given the increased movement of people around the 
world associated with globalization and the concen-
tration of populations in cities due to urbanization, 
a need has arisen in society for the construction of 
urban spaces that create vibrancy while still allowing 
people to feel secure, and for the provision of efficient 
ways of getting around. Combining safety, security, 
and comfort is a major challenge for the realization 
of a “super smart society.”

In many cities, towns have developed around sta-
tions that serve as hubs for public transportation. 

The transit-oriented development (TOD) approach, 
which treats “machidukuri ” (town planning) as a com-
posite with the development of transportation, is a 
form of urban development that is oriented toward 
public transportation. Hitachi aims to engage in the 
collaborative creation of services in urban fields such 
as stations and cities as part of this trend toward TOD.

Called “ekimachi ” in Japanese, these stations and 
cities are becoming public spaces where a wide range 
of people come together, including not only local 
residents, but also office workers, customers visiting 
the shopping centers located inside the station com-
plexes, and tourists from overseas. There is a need 
for new ideas that can ensure the safety and security 
of such ekimachi while at the same time enhancing 
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The collaborative creation of services in urban fields such as stations and city spaces (col-
lectively, “ekimachi ”) is being undertaken to help achieve a super smart society. Along 
with improving convenience for users, stations and cities also need to enhance their 
own value and the operational efficiency of the business operators they host. Combining 
safety, security, and convenience in stations and city spaces is a particularly important 
challenge. Hitachi is confronting this social and industrial challenge, and is working to 
create innovation to overcome it through collaborative creation with customers. This 
article presents examples of how the behaviors and activities of station and city users 
are being digitalized and tied in with services.

Creating Innovation through the 
Digitalization of Ekimachi Spaces
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convenience and creating vibrancy by attracting more 
users. Hitachi is engaging in collaborative creation 
with customers to create and implement solution ideas 
with the aim of fostering innovation in these ekimachi.

2.	 Scope of Innovation Created 
through Digitalization

Understanding when and where congestion will occur 
in public transportation and city districts is beneficial, 
not only to transportation service providers, but also 
to the passengers who use this transportation. If users 
can be identified, it will become possible to provide 
people who find mobility difficult with suitable ways 
to get around, and to implement services for watching 
over people. Similarly, if people carrying dangerous 
goods or engaging in dangerous behavior can be iden-
tified preemptively, it will also help prevent crime and 
other incidents. Accordingly, the ability of systems 
that use digital technology to capture and analyze 
the movement and behavior of people in an ekimachi 
opens up the potential for creating a wide variety 
of valuable services. On the other hand, recording 
behavior and other information about these people in 
digital form also gives rise to privacy concerns. This 
means it is essential that adequate consideration be 
given to privacy protection when utilizing digital data 
about people.

Figure 1 shows the services Hitachi is aiming to 
develop. These are useful in helping to prevent con-
gestion by using people flow analysis technologies to 
digitize and visualize the movements and behaviors 
of individuals and groups. Furthermore, the use of 
finger vein authentication technology to verify peo-
ple’s identity, or image recognition to extract human 
attributes opens up the potential for creating services 
that contribute to safety and security, and other new 
services such as hands-free payments.

The following section describes examples of these 
services and technologies.

3.	 Example Solutions

3. 1 
Warning of Congestion in Station Buildings Prior 
to Arrival: The Eki-Shi-Vision* Service of Tokyu 
Corporation
This section describes how Hitachi worked with the 
Tokyu Corporation (hereinafter, Tokyu Dentetsu) on 
using people flow analysis technologies to visualize 
congestion in station buildings.

The congestion in station buildings, trains, and 
elsewhere during rush hour or as a result of delays 
is an ongoing challenge faced by the users of public 
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Figure 1 — Services Created through the 
Digitalization of People’s Movements and 
Space
Along with services that prevent congestion and 
help maintain the safety and security of users, there 
is also the potential to create new services such as 
hands-free payment.

* Eki-Shi-Vision is a trademark of the Tokyu Corporation.
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transportation, especially railways. Railway stations 
sometimes become so overcrowded that it is impos-
sible to even get to the platforms. This can happen as 
a result of events taking place nearby or natural events 
such as heavy snow or sudden rainstorms. For exam-
ple, the disruption of transportation services after the 
Great East Japan Earthquake on March 11, 2011, 
caused commuters concerned about having difficulty 
returning home to rush to railway stations causing 
severe congestion in the station buildings. Similarly, 
the suspension of services or operating restrictions on 
various railway lines caused by a heavy snowfall in the 
Kanto region on January 18, 2016, resulted in some 
stations becoming so overcrowded that they had to 
restrict admission into station buildings.

Events like these create stressful working condi-
tions for station staff as railway operators need simul-
taneously to keep passengers safe and to provide them 
with appropriate information. Although railway oper-
ators have adopted various measures for dealing with 
congestion during emergencies, the challenge is not 
easily solved.

Recognizing this challenge, a study was undertaken 
of how to prevent congestion in station buildings by 
helping people make their own decisions about what 
to do, such as giving them an understanding of con-
gestion conditions in a station before they arrive so 
that they can defer going to the station. Specifically, 
the idea was to utilize the surveillance cameras that 
are being installed to keep passengers and property 
safe by delivering a visual indication of the congestion 

conditions in a station building to the station users in 
real time. However, a major challenge to this was the 
protection of privacy.

In response to that challenge, a method was pro-
posed of utilizing people flow analysis technologies 
that can recognize the positions of people, and their 
speed and direction of movement, from movement 
information acquired from surveillance camera video. 
The people identified by this would then be replaced 
with avatars that were superimposed over the back-
ground photo [see Figure 2 (b) and (c)]. The method 
also devised a means of representing people in a dif-
ferent color depending on their state of motion. This 
idea was made possible by using Hitachi’s image rec-
ognition technology, which can recognize whether 
a person is moving or not and capture that state as 
digital data. This idea made it possible to obscure both 
people’s appearance and the color of their clothing, 
which meant that the congestion conditions could 
be conveyed without compromising the protection of 
privacy. It was further improved to express more dyna-
mism by changing the display based on the direction 
in which people were moving, using avatars that also 
indicated the direction of movement (see Figure 3). 
This made it possible to convey a better representa-
tion of the congestion conditions by being closer to 
the real video.

Currently, it is possible to view the congestion 
conditions at approximately 60 different stations in 
real time by selecting them from the Eki-Shi-Vision 
service menu in the Tokyu Line smartphone app.

(a) Original video image (b) Avatars
(without indication of direction)
Purple:
People who are moving
Yellow:
People who are stationary

(c) Avatars
(with indication of direction)
Blue:
People who are moving
Yellow:
People who are stationary

Figure 2 — Sequence of Ideas for Visualizing 
Congestion in Station Buildings
Photo (a) shows the original input image, which is 
modified by replacing people with avatars that do 
not show their direction of movement to produce 
photo (b). Image (b) is then modified with avatars 
that show the direction of movement to produce 
photo (c). By introducing avatars that indicate the 
direction of movement, it is clear that the conges-
tion conditions inside a station building are commu-
nicated more dynamically. The photos shown here 
were taken at a railway station with the cooperation 
of volunteers.
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3. 2 
Achieving the Same Throughput as an 
Automatic Ticket Gate: Walkthrough Finger 
Vein Authentication Gate with Biometric 
Authentication
There is rising demand for solutions that ensure secu-
rity by verifying people’s identity at the entrance of 
buildings that are visited by large numbers of people 
or large stadiums that host sporting events. The use of 
ticket gate-type systems at the entrances of buildings 
and the entry gates of stadiums is common. This is 
because these gate systems serve as appropriate and 
natural interfaces for controlling access to the interior 
of an area. Unfortunately, because current personal 
authentication technologies take a certain amount 
of time, using them as is can result in long lines at 
the gates. The potential for congestion at entry gates 
to lead to secondary accidents due to being knocked 
down and so forth means that there is a need to com-
bine identity verification with high throughput. It was 
against this background that Hitachi embarked on the 
development of a walkthrough entry gate that utilizes 
biometric authentication.

While fingerprint recognition and facial recogni-
tion are among the technologies typically used to ver-
ify people’s identity, Hitachi chose to use finger vein 
authentication, a highly accurate technology that is 
increasingly being adopted for this purpose. Hitachi’s 
finger vein authentication technology boasts a high 
share of the bank automated teller machine market, 
and it is also used in authenticating personal com-
puter login, and in public biometrics infrastructure 
authentication services for verifying people’s identity 
in the cloud.

While finger vein authentication features high 
accuracy, past implementations have required people 
to place their finger on a scanner, which made it diffi-
cult to use for walkthrough applications that work like 
ticket gates. In response, Hitachi combined a rang-
ing camera for determining hand location and shape 
with a near-infrared camera for capturing finger vein 
images to reliably read the finger veins of a moving 
hand at high speed. This system was then installed in a 
gate [see Figure 4 (a)]. Hitachi also produced a design 
for the hand panel that naturally causes people passing 
through to wave their hand over it, thereby enabling 
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Figure 3 — Avatars with Indication of 
Direction Chosen to Express Greater 
Dynamism
As the color and direction of the avatars provide an 
indication of whether people are stationary or mov-
ing and which direction they are going, even when 
large numbers of people are detected, it is clear at 
a glance whether the congestion is of the normal 
sort that happens during rush hours or whether it 
has built up due to an abnormal event.

(a) (b)

Figure 4 — Images of a Walkthrough Finger 
Vein Authentication Gate
Photo (a) shows the prototype, and the photos in 
(b) show the design of the gate developed based 
on a study of shapes that would encourage users 
not to touch the panel (contactless authentication). 
The design shown in (b) naturally induces people to 
wave their hand over the panel.
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contactless authentication that works without the per-
son having to touch the unit’s authentication panel 
[see Figure 4 (b)].

These design improvements succeeded in maximiz-
ing the user experience and leading to innovations in 
entry gate styles. Benefits include both the same high 
throughput as a ticket gate and the elimination of the 
need to touch anything (contactless authentication).

3. 3 
Identification of Particular Individuals in Crowds: 
Remote Surveillance System Using Video 
Recognition Technology
A survey by the Ministry of Health, Labour and 
Welfare found that the effective job openings-to-
applicants ratio for jobs in security, including secu-
rity guards, has reached approximately five. This 
means there is a labor shortage throughout the entire 
industry. Given these circumstances, in addition to 
obtaining enough people to staff large events such as 
sporting events, there is a need for security solutions 
that use information and communication technology 
for efficiently deploying a limited number of people.

In response, Hitachi is investigating a solution that 
enables efficient security at large events and other ven-
ues by applying technologies that use artificial intel-
ligence (AI) to identify people or objects in the video 
from surveillance cameras. The ability of this solution 
to detect incidents in real time by having AIs learn the 
appearance of people and objects that are of interest to 
security, and to issue alerts together with video infor-
mation to a monitoring center has been demonstrated 

(see Figure 5). This technology can be expected to 
enable efficient action to be taken when providing 
security at major events and other such venues.

4.	 Conclusions

Hitachi is working with customers on initiatives for 
verifying value, with the aim of delivering innovations 
that combine safety, security, and comfort in ekimachi 
areas. The outcomes of this research have included an 
information delivery service that prevents the spread 
of confusion at stations by helping people make their 
own decisions, and a high-throughput entry control 
system that prevents lines from forming at entry gates. 
The information delivery service works by delivering a 
visual indication of the congestion conditions in a sta-
tion building to smartphones in a format that has been 
processed to protect privacy. The entry control system 
features gates with built-in biometric authentication 
that can verify people’s identity instantaneously.

Through these initiatives, Hitachi is helping to 
achieve a super smart society that combines conve-
nience with safety.
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Figure 5 — Remote Surveillance System that 
Utilizes Video Recognition
This system provides real-time identification and 
tracking of people by using AI for video analysis. As 
individuals are identified based on a combination 
of more than 100 characteristics, it can track their 
movements over a wide range of video images. The 
photos shown here were taken at a railway station 
with the cooperation of volunteers.

AI: artificial intelligence



46.

Authors
Nobuo Nukaga
Customer Co-creation Project, Global Center for 
Social Innovation – Tokyo, Research & Development 
Group, Hitachi, Ltd. Current work and research: 
Collaborative creation of services and solutions with 
railway and urban customers. Society memberships: 
The Japanese Society for Artificial Intelligence 
(JSAI), the Information Processing Society of Japan 
(IPSJ), the Institute of Electronics, Information and 
Communication Engineers (IEICE), and the Acoustical 
Society of Japan (ASJ).

Daisuke Matsubara
Customer Co-creation Project, Global Center for 
Social Innovation – Tokyo, Research & Development 
Group, Hitachi, Ltd. Current work and research: 
Collaborative creation of services and solutions with 
railway and urban customers. Society memberships: 
IEICE.

Miyako Iida
Product Design Department, Global Center for Social 
Innovation – Tokyo, Research & Development Group, 
Hitachi, Ltd. Current work and research: Information 
design of railway systems.

Hiroko Hasebe
Customer Co-creation Project, Global Center for 
Social Innovation – Tokyo, Research & Development 
Group, Hitachi, Ltd. Current work and research: 
Collaborative creation of services and solutions with 
urban customers.

Yo Nonomura
Media Systems Research Department, Center for 
Technology Innovation – Systems Engineering, 
Research & Development Group, Hitachi, Ltd. Current 
work and research: Research and development of 
image recognition and biometrics authentication. 
Society memberships: IPSJ.

Yusuke Matsuda
Media Systems Research Department, Center for 
Technology Innovation – Systems Engineering, 
Research & Development Group, Hitachi, Ltd. Current 
work and research: Research and development of 
image recognition and biometric authentication. 
Society memberships: IEICE.

Yuki Watanabe, Ph.D.
Media Systems Research Department, Center for 
Technology Innovation – Systems Engineering, 
Research & Development Group, Hitachi, Ltd. Current 
work and research: Research and development of 
video retrieval technologies.

3)	 Y. Kaga et al., “Biometric Authentication Platform for a 
Safe, Secure, and Convenient Society—Public Biometrics 
Infrastructure—,” Hitachi Review, 64, pp. 472–479 (Nov. 2015).


