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1 ABSTRACT

AmauroMap aims to give blind and visually impaing€lople access to interactive digital city maps. The
project is not about linear navigation from A to lBoreover it is about the creation of cognitive may
interactively exploiting a digital map. The systapplies for the preparation of unknown routes. The
technical innovation is the automatic derivatiorspétial information from digital vector maps whictakes

it possible to use the system on a large area.otlmut will be a textual description of the visuadp that
can be accessed either with a braille display scraenreader. The challenge is to describe thecelsnof
the map in a way that respects the requiremeritsedfirget group. Therefore, a key element of thgpt is

an empirical study about the orientation of blimdi @isually impaired people in the urban space.

2 INTRODUCTION TO AMAUROMAP

Today cities can be discovered easily and in a ogatfle way from home with the help of interactordine
maps. Although digital maps become more and mopeilpo, they still belong to those elements of tlebw
which are not accessible for all user groups. $@$pecially blind people do not get the chancaitoover
online city maps. AmauroMap tries to make this asqaossible.

The term “AmauroMap” is derived from “amaurosis” iatm is the ancient Greek term for blindness and
indicates an interactive online map for blind arigually impaired people with the aim to support the
preparation for unknown routes. The approach desxribe the visual map in words. So far theraramly
research and development activities in the fieltafigation for blind people. However, AmauroMapeslo
not want to navigate the user, but the user togad&iitself by interactively exploiting digital gitnaps. The
goal is to get a better image of the city; thisdgma- or cognitive/mental map — should include infation
about streets, intersections, blocks, points afredt, possible causes of risk, etc. (see figurandl) their
relation to each other. The elements of the mapdaseribed in a semantic way that is adapted to the
requirements of blind and visually impaired people research activities are rather low and liteeats rare

in the field of orientation of blind people, Amaitap works on an empiric study on the orientatiomlafd
people and their requirements on a map for blirhasually impaired people. What needs to be stebssit

is the innovative automatic annotation of the spatescription so that a large area can be covered.

The project AmauroMap is supported by the InteRFmindation Austria within the Netidee programme.
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Fig. 1: Describable spatial information. Data seu®pen Street Map
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3 COGNITIVE MAP APPROACH

The theoretical background of the project is theefital maps” or “cognitive maps” approach (TOLMAN
1948). Each person has an individual mental imagen{ap) of the surrounding which is important for
orientation and wayfinding. In this regard LYNCH@D) defines five elements of the urban space wieh
needed for the creation of cognitive maps: patkges, nodes, districts and landmarks (see figure 2)
According to GOLLEDGE et al. (1996) blind peoplevd®p certain wayfinding skills by "studying” the
surrounding area and memorising those elementsufatviap builds on this structure.
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Fig. 2: Elements of the urban space according thiCH (1960) (Source: University of Eichsta&tt)

4 EMPIRICAL STUDY ON THE ORIENTATION OF BLIND AND VIS UALLY IMPAIRED
PEOPLE

4.1 Methodology

Qualitative guided interviews with blind and vidyalimpaired people, mobility trainers as well as
representatives of organisations for blind andallguimpaired people give information about thesatation

of the target group. The interview partners havieint profiles, meaning that they differ in thegdee of
visual impairement, age and the age when the dissllmccured, mobility, sex, education and the fise o
additional devices such as navigation systems,egdiolys, white canes or information systems such as
POPTIS? For a successful realisation of AmauroMap it isassary to know the user’s needs as clear as
possible. The key questions asked are what arenfartant landmarks for orientation? What inforroatis
required in a map for a successful wayfinding? Wataduld the spatial description be like so thasit
understandable and useful?

4.2 Results

The interview results show that on a micro-levé¢iotation points are extremely individual. Everyte has
specific orientation points and every person pgeithem in a different way. Some people concentrat
stronger on tactile landmarks, whereas others pereeoustic or olfactory ones more easily. Esplgcihe
perception of acoustic landmarks varies a lot betwtlhe respondents; some are even able to heatobje
such as walls, telephone boxes, etc. when they abose to them. For the interview partners the elegf
importance of the following elements in a map igedent: the information about the width of a stree
meters, the number of driving lanes, one-way sdrdbe length of the street, stairways, the mdtefithe
surface (asphalt, cobblestone, etc.), pedestrassitigs as well as the shape and number of coshbiscks
and parks. Some consider those elements to be tampowhereas others do not at all.

! http://lwww.ku-ichstaett.de/Fakultaeten/PPF/facliegeitP sychologie/lehrstuehle/psycho2/Lehre/info/880sySem/
HF_sections/content/Kevin%20Lynch.ppt, Dec. 2009

2 POPTIS is a system by the Vienna Transportatioste®y (Wiener Linien) which gives blind people diei
directions in the Vienna subway network.
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In general essential orientation points for blirebple are guidelines (which can be tactile systemshe
ground, house walls, pavement edges) and fixedrarks that can either be perceived acousticaltgdt,
intersections), olfactory (bakery, coffee shopWdrich can be touched (immobile objects). The iritarg
show that it is strongly recommended that the mafudes information about street names, the tyystreét
(motorway, a main road, residential road, pedesisiga, etc.), the shape of the street (straigbtuored),
intersections and the number of intersecting strastwell as the angle between the intersectirggtstr
acoustic traffic lights, tactile systems, pavemegbisycle lanes, bus stops, bridges, underpassesl end
streets, pedestrian refuge islands, tramway lametsances of houses/passage ways/garages/parkse hou
numbers in the destination area or on demand, vaidies and points of interest (shops, public lugs,
cultural spots). Also it is important to differ lbeten the left and the right side of the street.

“Noise is for the blind as fog is for the sighteqQuote from one interview) Risks for orientatiore a
mobile/dynamic landmarks, noise, missing guidanetesns (house walls, pavement edges), construction
works, barriers in the hight of the head, and thessing of squares. The “shared space concept” was
mentioned several times by the interview partners dig threat for the community. Shared spacenis a
urban design concept that favours the integratediishe urban space and was developed in 2003abg H
Mondermann. The aim is not to seperate betweeardift road users (motorised vehicles and pedesjrian
Especially for blind people this is a dangerous rapgh as a clear division between pedestrian
areas/pavement and the running track is requiBahridt-Block/Béhringer)

4.3 Importance of the Empirical Study for the Developmat of AmauroMap

What conclusion can be made of the empirical sty what is the input for the development of thg ci
map?

The interviews clearly show that the majority dhllpeople need to prepare for new routes in advady

a minority says not to need any information in auea when exploiting unknown areas. In general
preparation is not easy to do as the possibiliies limited. The main sources for new informatioa a
family, friends, systems like POPTIS, or tactilepwaThe last two are indeed a big support butadiffito
maintain. They are developed manually and do neerctarge areas. Therefore there is a need beyend t
blind community for a system like AmauroMap thapgarts the preparation of routes.

“Every irritation means new orientation.” (Quoterft an interview) Blind people have to study newtesy
mobility is highly controlled and not random at, &b a high density of information is important.eTimap

has to contain as much information as possible, BLA categorised and layered way; so the userdieu
allowed to make a user-specified selection (sagdi@). It has to be mentioned that not every métion

that the user group asks for can be included imthp because the digital data is not availableoess dhot
exist; for instance this is the case for constouctites, mailboxes, traffic sights in the heighthe head, etc.
To formulate a clear and understandable textualriigi®dn mobility trainers are consulted; also #mapiric

study gives information about they way geometrigpss can be described the best way.

Information about the section of a street
Automatic display On demand On demand On demand

Type of street section[e. g | Gives detailed informatic = Availability of tactile | Landmarks such s
motorway (= danger), main roi = about the section of the stre | systems and acus | bridges, undergrour d
residential road, pedestrian al | i. e. width of the street, she | traffic lights. passages, bus sto s,
etc.], name of the street secti | of the street, etc. stairs, etc.

description intersections at b:

ends of the street section.

Gives information abo | others others
points of interest available

each side of the street, wh

should be again classifie

public buildings/culture

facilities/medical

facilities/shops/etc.

All threads and risks! The
interviews show that it is not t
shortest route which is the m
attractive, but the safest one.

user-specified others others others

Fig. 3: Overview of categorised output informat{dirst draft)
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5 TECHNICAL APPROACH

Already existing digital maps for blind people anegeneral based on a manual allocation of attesud
objects in the map which means big efforts in wamkli a reduction of the map on a small area. AmaamM
develops a GIS-based method to create the spasaligtion automatically. The spatial descriptiofl e
derived from vector data so that a large-scale imggp possible. This method makes it possiblegscdbe

the shape of crossings, blocks, etc. in words ana istandardised way. For the programming of the
prototype open source software (PostgresSQL, P8stGeoServer, PHP) and free datasets (Open Street
Map) will be used. The way the textual descriptisraccessed can be chosen by the user. The erhpirica
study shows that the majority but not all blind arngually impaired people are aware of Braille. tGe
technology chosen for having access to the texbeagither a Braille display or a screenreadeadudition

to the textual description there is going to beésaal map for sighted people.

6 CONCLUSION AND OUTLOOK

AmauroMap is supported by the Internet Foundatiarstda IPA within the Netidee programme from
November 2009 until October 2010. Within the fisst months of the project there have been detailed
research on literature and comparable ongoing gijestrong dissemination activities, establishrmant
contact to the blind and visually impaired commynits well as researchers and developers and first
programming activities. The outcome of the firsayeiill be a prototype with basic functions adaptedthe
users’ needs. The focus is on user orientationuders are involved in the development of AmauroMap
from the beginning. The interview partners will &gked to test the system in various phases antvéo g
feedback. Also the community will be invited to aaleksonal information to the system that can beesha
with others. The results of AmauroMap will be ogenthe community. The aim is to continue and push
forward the project on long term and in cooperatiath further partners.
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