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Abstract

This research describes the development of a help center for blind users in order to assist blind to
navigate independently, easily and safety, is part of our project ,INK 2016, a navigation system for blind
people. The system that supports the orientation and mobility of who are blind in the transportation
section. The Help4U system help blind people to insert themselves into society and to participate like
every other in the world of around themselves.
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Introduction

There is about 285 million people worldwide who are blind or partially sighted and regard blindness as
inability to see [14, World Healt Organistion, 2017]. There are no reliable current statistics on the use of
canes or dogs’ guides in the world.

People with sight loss are from all walks of life, have different backgrounds, education and social status.
The way in which each individual is affected, is highly unique and can be a totally difference experience
from one person to the other. Support, rehabilitation, social benefit system is some of the factors that
make coping with sight loss easier.

Independent mobility is an important life issue but when it comes to visually impaired or blind people
this implicitness gets a different perspective. In fact, visually impaired or blind people have to rely on
public transportation in order to travel from one place to another. However, their journey is often
accompanied by several obstacles such as several heavy traffic, noisy environment or indoor navigation
at subway stations. Another but rather critical aspect is the restricted communication between a bus
driver and a traveller, respectively the public transport systems and a smartphone. Normal-sighted
people usually do not have difficulties to look for a bus or tram heading in the right direction, to read
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departure times from info screens or just signal a bus driver to get a lift. Visually impaired and blind
people, however, have major difficulties in communicating and locating their needs due to their Visual
restriction.

This research discusses several improvements which developed in the INK 2016 System for support
visually handicapped people while using public transport.

The main contributions in this article discuss the Help4U System based on maps and video calls
interacted by an operator’s system and the use of mobile devices which are quite popular among people
suffering from visual impairment.

The operator helps services for blind users ,Help4U “should help blind people in providing a routing from
door to door with instructions to the visually impaired around daily works, provide recommendations of
the operator on key elements of accessible audio or video-calls.

Related Work

In recent years, there has been substantial research in the support of visually impaired and blind people
in terms of public transport. Common problems these people face, are the appropriate routing on
footpaths for pedestrians [3,6, Markus Dornhofer, Werner Bischof, and Elmar Krajnc, 2014] the support
of orientation and localization within buildings [11,8, Jesus Zegarra Flores and Ren'e Farcy, 2014,
Thomas Moder, Petra Hafner, and Manfred Wieser, 2014] as well as the orientation at intersections on
heavy traffic roads [4, Giovanni Fusco, Huiying Shen, Vidya Murali, and James M. Coughlan, 2014].
These are significant situations demanding general guidance and support, in particular for people with
visual impairment [5, Reinhard Koutny, Peter Heumader, and Klaus Miesenberger, 2014, 9, Wolfgang
Narzt, 2014]. In this setting, supporting in critical situations if the orientation is total lost or in the
communication with vehicles (or bus drivers if necessary) is crucial in order to facilitate independent
travelling. [2, Werner Bischof, EImar Krajnc, Markus Dornhofer, and Michael Ulm, 2012, 10, Hsiao-Lan
Wang, Ya-Ping Chen, Chi-Lun Rau, and Chung-Huang Yu, 2014]. Last, but not least an interactive,
multimodal and intuitive user interface [1, Genevieve Baudoin, Olivier Venard, G. Uzan, A. Paumier, and
J. Cesbron, 2005, 7, Elmar Krajnc, Mathias Knoll, Johannes Feiner, and Mario Traar, 2011] is essential
for the acceptance of any supporting system.

The INK2016 system consists of different applications for the smartphone, which in each case
communicates with appropriate hardware for example: in the bus, navigation server, EFA server, ...).
Based on a timetable information for all of Austria (VAO), all important modules (ie partial applications -
for example: navigation inside and outside) can be activated exactly according to the user profile (- for
example: wheelchair user) and offer corresponding support. The Help4U Support System has been
developed as a logical extension as an additional module to provide fast and secure assistance in critical
situations or complete disorientation.

Help4U Support System

Help4U can change the world of millions of blind. The Help4U system by which a blind person travels,
is a matter of personal choice. It works to give a new sense of freedom, an increased level of confidence,
and a feeling of safety. The Help4U can show a great deal about traveling independently, safety, walking
to bus or train station, riding a bus, and locating doorways. help him or her practice getting to and from
him or her workplace, house of worship, the local grocery store, and other places which visit regularly.
Eventually, however, want to meet some new places, that he or she have never been before.
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The system our group has working on, The Help4U system(Figure 1: Help4U). Our goal has been and
continues to be to contribute to the development of a self-contained system that will allow Blind to travel
through familiar and unfamiliar places. Our system, provide the blind people with detailed information
about the place which want to go and give audio and video support(Figure 2: Help4U-Process).

|
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/

Figure 1: Help4U
Source: [own diagram]
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Figure 2: Help4U-Process
Source: [own diagram]

User

In the first step the blind person should identify his or her self as a user in the Help4U system, the user
alternatively referred to as an account name, login ID, und User ID, this name is commonly an
abbreviation of the user’s full name or his or her alias, the username allows he or she to have his or her
own personal settings and identification with service. The username contains name, last name, age,
Address, Postal code, City, Country, phone, OS, E-Mail, photo, Disability, Start, Aim, user name, and
password( Formel 1: fake ).
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<Fakel=zer>
<NRME>Josef< /HAEME>
<Lastname>Hofer</Lastnams>
<RGE>30</LGE>
<hddress>8020 Graz, Jakominiplatz 5</Ldresz>
<Postal-code>069922554158</Postal-codel
<City>Graz</City>
<Country>Anstria</Countrv>
<Phone>Samsung 55</Fhone
<05xAndroid< /05>
<e-mailx>mail«</e-mail:
<Photo>Josef Hofer jpg</Fhoto>
<Disability>totally_blind{fDisability}
<5tart>8020 Graz, Jakominiplatz 5</start>
<him>Vienna 1040 Stddtirolerplatz 15</Lim>
<username>Josef</username
<Passwort>Abe</passwort>

</FakelUser:>

Formel 1: fake User
Source: [XML)

Login

After making of a Username and password, login is the procedure used to gain access to an operating
system of application this requires the user to have a user ID and a password, which in turn identifies
the blind person to the system. The Login process is almost finished after a correct video Call has been
placed with the automated test system.

Operator

Depending on the pressing of the user's help button on the smartphone, the operator is activated and
starts its activities. The system on the mobile phone is sending the help of the operator, and transfers
the ID of the route to the operator. The operator provides information by accessing alphabetical,
geographical, or other directories to answer the questions of the user. The Route support is based on
the route stored on the smartphone and in the operator system at the beginning of the route(Figure 3:
User & Operator).

With this information, the user profile and the current or last valid location, the operator can call the user
via a video call. Depending on the network connection, this video call can also be made by one side (i.e.
only the operator sees a picture from the front camera). With the activ call, a solution for the mobility
problem can now be sought together. The operator can lead the person to the appropriate platform or
else help others to do so. The operating system allows you to manage and prioritize multiple users. It
allows a group circuit as well as a pause circuit. This might be used for example, if the user has to
execute an instruction that will take longer: "Go to the end of the road" or if the the phone is handed
over to another operator. To ensure safety for the operator, all of the calls and any active tours are
stored for two days(Chart 1: Operator chart)
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Figure 3: User & Operator
Source: [own diagram]

Number & Photo | Age Gender Level of Vision | Area

1 30 M Totally Blind Kapfenberg

2 26 M Totally Blind LKH Bruck an der Mur
3 41 F Residual vision FH Joanneum Bahnhof
4 50 M Totally Blind ECE Kapfenberg

5 21 F Residual vision Graz Schlossberg

Control Area:

Chart 1: Operator chart
Source: [own chart]

Map

Maps are graphic representations of places that use points, lines, and area symbols. In the past few
decades, the use of maps has increased all over the world and maps themselves have been evolving
along with the development of science and modern technology. Maps can be designed and developed
in different ways depending on the objectives sought, Today’s maps are displayed on computers and
smart phones, providing a great deal of information. Blind people, however, are unable to use visual
maps which discuss possible interaction modalities. Devices that truly achieve the usage perspectives
desired by blind people need to be used [28 The use of maps in the exploration of geographic data,
2017]. New ways of interacting with a smart phone and possible solutions for making a map truly
effective have been investigated. In order to better explain the issues and needs of blind users accessing
visual maps, the visually impaired users need text information that can be transferred to audio via
text2speech technology. The Help4U map is a solution for providing the blind with access to his or her
personal choice of travel options independently, safely, and step by step via audio guide
information(Figure 4: Textual-route-infromation).
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Figure 4: Textual-route-infromation
Source: Perron Project: [http://62.218.164.207:8080/perron/, 07.02.2017]

To transfer the in the Perron project [23, Perron Project, 2017] the route was simplified by combining
multiple routing segments into one single route. The route itself is reinforced by landmarks (i.e. shops,
restaurants) [20, Development of a Navigation System Using Smartphone and Bluetooth Technologies
to Help the Visually Impaired Navigate Work Zones Safely, 2017]. In the project POPTIS by Wiener
Linien (Vienna Public Transport) [25, POPTIS, 2017], the routing text is generated by human beings.
This has been done for every subway station and it is a very time consuming task(Figure 4: Textual-route-

infromation).
Video call

The video call function on a smartphone is a new type of technology ideal for use by blind people. It acts
as the eyes for a blind person in need of help by being accessed remotely through a live video
connection. The blind users can communicate with their assistants for help in various tasks.
Nevertheless, several drawbacks have been found that must be overcome in order to make the
application equally usable for both the user and his or her assistant. In this work, we focus on the fact
that blind users lack the capability to video the necessary frames their assistants must see in order to
be able to help the blind person with sight-demanded tasks. A feature such as this is integrated into our
video-call system using WebRTC technology. Commonly used video call systems like Skype will be able
to be supported as well.

The “Be my eyes” app [26, Be my eyes, IPone App, 2017] also follows a similar approach. This app
allows visually impaired people to be helped by volunteers via video support.
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We discuss possible strategies for the creation of operator help services in order to enhance the mobility
of blind users. These services consist of new technologies such as smartphones, video calls between
the user and the operator, audio service and maps providing step by step information. The working
range of the system depends on the user, the operator and the software. It gives the user greater
traveling independence. It is our goal to develop operator help services for blind users in such a way as
that these services will enrich the lives of the blind people using them, and give the blind user a newfound
sense of independence when navigating familiar and unfamiliar places.

Conclusion
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