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1. Publishable summary 
 
 



Background
If you are walking or cycling, and don’t want to 
(or are unable to) spend most of the ti me focus-
ing on a screen, the use of mobile devices tends 
to be a frustrati ng experience. The same is true 
in bright sunlight or if your eyesight just isn’t 
good enough to see every detail on the mobile 
screen. 

An environment where mobile devices are used

The persisti ng problem of displaying informa-
ti on on the small screens of mobile devices is 
pushing both display development as well as 
that of non-visual interacti on channels such as 
gestures, tacti le/hapti c interacti on and sound. 
One problem is that the non-visual channels are 
oft en used only as an enhancement of the visual 
instead of being truly designed to maximize 
the hapti c and auditory channels themselves. 
Improved multi modal perceptualizati ons (visu-
alizati on  including other senses than the visual) 
would make  applicati ons more accessible and 
easier to use in actual mobile, navigati onal situ-
ati ons.

HaptiMap contribution
The Hapti Map project is aimed at making maps 
and locati on based services more accessible by 
using several senses like touch, hearing and vi-
sion.

Hapti Map will enable digital maps and mobile 
locati on based services to be accessible to a 
wide range of users. Our strategy is: to develop 
tools that make it easier for developers to add 
adaptable multi modal components (designed 
to improve accessibility) into their applicati ons; 
to raise the awareness of these issues via new 
guidelines and to suggest extensions to existi ng 
design practi ces so that accessibility issues are 
considered throughout the design process.

The Hapti Map concept

Multi modality is a useful additi on for navigati on 
applicati ons, allowing transfer of informati on 
from the relati vely overloaded visual sense to 
hearing and touch.  However, unless well un-
derstood the use of touch and sound can be 
annoying.  In Hapti Map we are looking at ways 
to eff ecti vely employ touch and hearing to make 
map and navigati on applicati ons more useful 
and engaging as well as more accessible to users 
with impairments. 

Haptic, Audio and Visual Interfaces for Maps and Location Based Services



With the Toolkit API being developed develop-
ers of mobile navigati on programs wishing to 
endow their soft ware with the capability of 
user-interacti on through the senses of touch 
and sound, as well as visually, will be able to 
do this. The toolkit will be able to adapt to the 
capabiliti es of the device on which the program 
is working, and to the sensory informati on that 
the device can provide (such as locati on) to 
intelligently suggest what that user is doing, and 
in what context they are doing it.

Hapti Map outcomes

We have chosen to focus on geospati al informa-
ti on and maps since this kind of informati on 
tends to be hard to access for persons with lim-
ited visual ability. We expect our results to also 
be relevant for mobile phones and computers in 
general.

The users are central in Hapti Map

The result of the design method development 
is another aspect of the work that is not ti ed 
exclusively to maps and locati on based services, 
and which will be relevant for a wider audience.

In the Hapti Map project our goal is to increase 
the number of persons who are able to use 
mainstream map services. Thus our user group 

contains both sighted persons and persons with 
visual impairments (including elderly persons).

Accomplishments
In the fi rst year of the project we have carried 
out initi al user studies, started our interacti on 
design work, started building the toolkit archi-
tecture, investi gated current industrial design 
practi ces, done design method development 
and published the Hapti Map user study guide-
lines. Hapti Map was disseminated widely in 
2008/2009, for instance at the European Min-
isterial e-Inclusion Conference,  Interact and 
AAATE. In 2010 we will organize the workshop 
“Multi modal Locati on Based Techniques for 
Extreme Navigati on” at Pervasive (htt p://www.
hapti map.org/events/organized-events/perva-
sive.html).

Evaluati ng technology in a mobile context

In the Hapti Map project we use and advocate 
an iterati ve and user-centred design methodolo-
gy where end users are involved all through the 
work process and where designs and prototypes 
are tested iterati vely. The focus of the project as 
a whole during this fi rst year has been the user 
studies. In order to get a full picture of the rel-
evant issues we have used a range of techniques 
that involve questi onnaires, interviews, focus 
group discussions, probe studies, workshops, 
and contextual tests. 221 users have been in-
volved in our acti viti es, where 83 were sighted, 
72 visually impaired and 66 elderly. In additi on, 
188 users answered a web questi onnaire. 

Our studies of severely visually impaired, elderly 
and sighted users indicate general similariti es 
in the types of informati on all people need, 



although we observe that in general visually 
impaired users require a higher level of detail.

Distributi on of user groups in the user studies

We have explored both goal directed navigati on 
and other more exploratory situati ons, since ap-
pliances supporti ng navigati on may be used in 
both scenarios.

Exploring navigati on in a shopping mall

The contemporary lack of a proper soluti on for 
pedestrian navigati on was apparent throughout 
our current studies. All user groups stressed the 
need for bett er adaptati on of informati on and 
device interacti on to the pedestrian situati on 
(preferably organized in layers to allow diff erent 
levels of detail). There were also requests for 
more use of additi onal sensory channels – as 
well as hands-free use. This is well in line with 
the basic assumpti on underlying the Hapti Map 
project, and with this work we have a solid basis 
for the design and development eff ort ahead of 
us.

Another important result from the fi rst year is 
the Hapti Map user study guidelines (available 
through the project website). The guidelines 

were compiled to provide a common basis for 
the work in Hapti Map, but this document is 
writt en also to be valuable and useful for de-
signers, developers and researchers outside 
Hapti Map.

Creati ng a trail of soundcrumbs

In the fi rst year of the project, we have further-
more performed studies to improve our under-
standing of how multi modality can be employed 
to improve navigati on and way fi nding. In-
formed from the user studies we have looked at 
the diff erent scenarios in which users navigate 
and how multi modality can be eff ecti vely em-
ployed. We have explored how these situati ons 
can be supported with current technologies. 

Paper maps can also be enhanced multi modally

Studies range from using vibrati on to provide 
awareness of nearby faciliti es for cyclists to us-
ing sound to allow users to fi nd and then re-fi nd 
geographical points of interest. The results have 
informed our design of future technologies to 
supply the user with informati on more eff ec-
ti vely.  



We have also laid down the foundati on of the 
API by designing the kernel of a multi -tasking 
soft ware suite to achieve this goal. 

EdgeTouch provides a sonifi ed overview of off -
screen informati on

 The soft ware will be capable of using the con-
text sensing concepts developed, and the range 
of novel hapti c hardware devices available 
within the consorti um. 

Depending on preferences, diff erent kinds of 
maps can be shown

We have also begun the process of defi ning an 
internal interface to, and storage format for, a 
wide variety of complementary map data pro-
vided by project partners and other sources. 

We have explored the rapidly evolving fi eld 
of “smart” mobile technology and carried out 
small proof-of-concept exercises. They dem-
onstrate that it will be possible to provide a 
seamless integrati on of the toolkit API into 
applicati ons that work across the major mobile 
computi ng platf orms in use today.

Our  acti viti es allow us to conti nue work on a 
strong footi ng and further improve the naviga-
ti onal experience.

About HaptiMap
Hapti Map, Hapti c, Audio and Visual Inter-
faces for Maps and Locati on Based Services, 
is a project which receives fi nancial support 
from the European Commission in the Seventh 
Framework Programme, under the Cooperati on 
Programme ICT –  Informati on and Communica-
ti on Technologies (Challenge 7 – Independent 
living and inclusion). 

The Hapti Map project is coordinated by Lund 
University, Sweden. The other partners in the 
project are NAVTEQ, Siemens, BMT Group, CEA, 
ONCE, Finnish Geodeti c Insti tute, University of 
Glasgow, OFFIS, Queen’s University, Fundacion 
Roboti ker, Kreis Soest, and Lunds Kommun.

Project website
www.hapti map.org

Project co-ordinator
Dr. Charlott e Magnusson
Department of Design Sciences
Lunds Universitet
P.O. Box 118
S-221 00 Lund
Sweden

Tel: +46 46 222 4097
Fax: +46 46 222 4431

Email: charlott e.magnusson@certec.lth.se
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2. Project objectives for the period 
 
 
The project objectives for the period reported in different deliverables (the relevant deliverable in 
bold face) during the period are: 

• O1, Identify what location and map-based information is relevant for users in different 
situations and for different tasks. (WP1: D1.1, D1.3, D1.5) 

• O5, To see to it that the developed tools, methods and materials reach out into industrial 
practice (WP6, WP7, WP8: D6.3, D6.4, D6.6, D7.1, D7.2, D8.1, D8.2) 

• O6, Assist accessible design and development of geospatial systems (via guidelines) (WP1, 
WP4: D1.2, D1.4, D4.4) 

 
In addition work related to the following objectives have started and will be delivered in following 
periods: 

• O2, Find out how this information should be accessed and represented multimodally, and 
how can this be supported in software. (WP2: D2.1, D2.2) 

• O3, Find out how the information should be filtered and presented depending on the context 
and the task (WP2: D2.1, D2.2) 

• O4, Improve design practices by raising awareness and by developing methods that better 
support the inclusion of accessibility issues in industrial design practices (WP3: D3.2) 

• O7, Assist developers of geospatial systems by providing a toolkit containing software and 
hardware modules (WP4: D4.3) 
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3. Work progress and achievements during the period 
 
 
WP 1: User studies   
 
Task 1.1 User and usage investigations 
Please provide the following information:  
A summary of progress towards objectives and details for Task 1.1 
Highlight clearly significant results 
 

Common WP 1 activities 
• WP1 session at Kick-off meeting in Lund, September 2008. 
• WP 1 session at the joint WP1 – WP 2 workshop in Glasgow, November 

2008. 
• WP1 session at the consortium meeting in Belfast, February 2009. 
• Teleconference meetings: 081208, 081219, 090116, 090130, 090227, 

090313, 090327, 090417, 090515, 090529, 090608. The minutes are on the 
VKC. 

• Developer workshop, hiking scenario in Noux national park, Finland, April 
2009. 

• Writing D 1.1 and D 1.2 
 

User study activities 
The total number of users involved in our activities in the first year has been 221, 
where 83 were sighted, 72 visually impaired and 66 elderly. In addition 188 users 
answered a web questionnaire. 
 

 
 
Different partners have carried out different studies in collaboration or on their own, 
depending on their expertise and their primary knowledge of and contact with end 
user groups. 
 
According to the description of work (the “DoW”) the work in WP 1 that is relevant for 
the first year are Initial Studies, Design Workshops and User Study Guidelines: 
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Initial Studies 
These studies concern field studies, interviews, focus group meetings, inspiration by 
cultural probes and special user requirements studies of 1) leisure time outdoor 
situations and 2) urban situations.  
 
All partners involved in WP 1 have had local contacts with end user groups or expert 
users. 
 
BMT has provided background information from the MAPPED project. 
 
The following initial studies have been carried out: 
 

Place Type Participants Method Partners involved 
Madrid Urban 

pedestrian 
4 Field study, observation ONCE 

Lund Urban 
pedestrian 

15 Wizard of Oz ULUND, CEA, OFFIS 

Paris Urban 
pedestrian 

25 Wizard of Oz CEA, ULUND, OFFIS 

Nuuksio Hiker 10 Cultural probes, interviews FGI 
Borkum Biker 33 Field study, interview OFFIS 
Lund Urban 

pedestrian 
2 Field test of off-the-shelf 

navigation systems 
ULUND 

 General  Survey of current navigation 
systems for non-visual use 
based on long-term 
experience 

SIEMENS 

Belfast Urban 
pedestrian 

9 Focus group QUB 

Belfast Urban 
pedestrian 

14 Semi-structured interviews QUB 

Soest Urban 
pedestrian 

18 Questionnaire, discussion LR, SIEMENS, 
ULUND 

Bilbao Urban 
pedestrian 

12 Questionnaire and discussion TECHNALIA-RBTK 

Madrid Urban 
pedestrian 

17 Questionnaire ONCE 

Madrid Urban 
pedestrian 

188 Web questionnaire ONCE 

Madrid Urban 
pedestrian 

22 Workshop, interviews, 
discussions 

ONCE 

Lund Urban 
pedestrian 

8 Travel diary study, discussion ULUND 

 
These studies have been reported in detail in D 1.1.  
 
 

Design Workshops 
Design workshops have been a source for inspiration and a means to be able to 
speak about details of navigation devices and services with end users. These design 
workshops have been carried out in accordance with the DoW: 
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Place Type Participants Method Partners involved 
Lund Urban 8 Lo-fi design workshop ULUND 
Belfast Urban 12 Lo-fi design workshop QUB, ULUND 
Soest Urban 18 Lo-fi design workshop LR, SIEMENS, ULUND 
Nuuksio/ 
Noux 

Hiker 20 Designer/developer video 
scenario workshop, 
requirements workshop 

FGI (organisers), CEA, 
LR, SIEMENS, 
TECNALIA-RBTK, 
UGLAS, ULUND 

Belfast General 16 Developer workshop All 
 
These workshops (except the last one) have been reported in detail in D 1.1.  
 

User study guidelines 
The user study guidelines deliverable D 1.2 was jointly written and edited by ULUND 
and submitted on time. The deliverable is written in a handbook style and has a 
“hands-on” approach to make it usable in the project, and perhaps also for a wider 
audience. It has been printed in an edition of 50 copies for internal use. 

Other 
We have submitted these articles on WP 1 related work to conferences: 
 
Magnusson, C., Anastassova, M., Tollmar, K., Pielot, M., Rassmus-Gröhn, K., 
Roselier, S.,The Mobile Oracle – an on Demand Wizard of Oz Tool, 
MobileHCI 2009, 15-18 September, 2009, Bonn, Germany (Workshop: Mobile Living 
Labs ‘09: Methods and Tools for Evaluation in the Wild). 
 
Magnusson, C., Anastassova, M., Tollmar, K., Pielot, M., Rassmus-Gröhn, K., 
Roselier, S., The Mobile Oracle – a Tool for Early User Involvement Poster 
presentation at MobileHCI 2009, 15-18 September, 2009, Bonn, Germany 
 
Magnusson, C., Rassmus-Gröhn, K., Tollmar, K., Stigmar, H., Exploring user 
requirements for non-visual mobile navigation systems, Interact 2009, Uppsala, 
Sweden. 
 
Sarjakoski, L. T., Ylirisku, S., Flink, H.-M., Weckman S., Explorative User Study 
Approach for LBS Innovation for Hikers To be presented at the 24th International 
Cartographic Conference, 15-21 Nov, 2009, Santiago, Chile. 
 
Pielot M., Poppinga B., Boll S., Understanding tourists on a bicycle trip "in the wild" 
MobileHCI 2009, 15-18 September, 2009, Bonn, Germany (Workshop: Mobile Living 
Labs ‘09: Methods and Tools for Evaluation in the Wild). 
 
 
Task 1.2 Evaluation 
Please provide the following information:  
A summary of progress towards objectives and details for Task 1.2 
Highlight clearly significant results 
 
N/A 
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If applicable, explain the reasons for deviations from Annex I and their impact on 
other tasks as well as on available resources and planning 
 
N/A 
 
If applicable, explain the reasons for failing to achieve critical objectives and/or not 
being on schedule and explain the impact on other tasks as well as on available 
resources and planning (the explanations should be coherent with the declaration by 
the project coordinator) 
 
N/A 
 
A statement on the use of resources, in particular highlighting and explaining 
deviations between actual and planned man-months per in Annex 1 (Description of 
Work)  
Spent resources (in person months) for the period 1st of September 2008 until the 
31st of August 2009 with 2 decimals: 
 
Partner Spent 

resources 
in PM 

Planned 
(total) 

PMs left 
(approx)

ULUND 6,99 18 11,01 
QUB 5,05 6 0,95 
UGLAS 3,00 14 11 
TECHNALIA-RBTK 3,00 6 3 
OFFIS 2,23 4 1,77 
CEA 5,25 10 4,75 
SIEMENS 5,18 6 0,82 
FGI 16,95 15 -1,95 
LUND 0 0 0 
BMT 1,24 5 3,76 
ONCE 7,02 20,5 13,48 
LR 1,25 1 -0,25 
NAVTEQ 0,62 1 0,38 
Total 57,78 106,5 48,72 

 
Motivation: 
 
The first year of the project has one focus on the user studies and the needs 
elicitation, this being a pre-requisite to set up requirements and for designers to get 
necessary user contacts to inspire the design process. Thus, the total of having 
spent approximately half of the planned PM’s can be seen as reasonable. The 
continuing work of WP 1 will mainly be for evaluation of interface ideas (WP 2), 
prototypes (WP 4) and demonstrators (WP 5) but some continuing work will be done 
with basic user requirements. The WP 1 work will be in progress for year 2 and 3, 
and for the second half of year 4 (final evaluation). 
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Some partners seem to have spent all their PMs in the first year. LR have stated that 
they might want to put more work into WP 1 and somewhat decrease their PM count 
in other WPs. FGI has used some less experienced staff with lower wages than 
planned, explaining the larger number of PMs. Nevertheless, FGI plans to shift some 
PMs from other WPs to the evaluation task in WP 1. 
 
 
If applicable, propose corrective actions 
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WP 2: Interface design research 
 
 
Task 2.1 Perceptualization of geographical information and interaction design 
Please provide the following information:  
A summary of progress towards objectives and details for Task 2.1 
Highlight clearly significant results 
 

Common WP 2 activities 
 

• WP2 session at Kick-off meeting in Lund, September 2008. 
• WP2 session at the joint WP1 – WP 2 workshop in Glasgow, November 2008.
• WP2 session at the consortium meeting in Belfast, February 2009. 

 
 
Most of the year 1 WP2 work has been undertaken in task 2.1 and many 
collaborations amongst partners have naturally emerged.  The scope of work 
undertaken covers the majority of areas in the DOW and provides a firm foundation 
for future investigation in years 2 and 3.  
 
Several partners (BMT, CEA, ULUND) have begun initial studies of VI-Flex haptic 
device (see 2.4). A preliminary scenario and a list of variables of interest have been 
established. The goal of these studies is to give more precise and well-grounded 
design guidelines for navigational haptic aids, an experimental evaluation of tactile 
perception adopting classical paradigms from vision research will be done (e.g. 
phantom sensation and tactile illusions, subitization, spatial organisation in tactile 
perception).  
 
At the FGI the basic functionality for the iPhone prototype has been implemented. 
Raster maps can be accessed through a WMS-server and different kind of maps at 
different resolutions can be visualised on the screen.  The raster-based layer can be 
combined with vector-based road data and map symbols. The user is able to 
perform functionalities such as pan, rotate, choose a map type. The work is 
documented in the following short paper: 
 
Kovanen, J., Sarjakoski, L. T. and T. Sarjakoski, 2009. Studying iPhone as a Media 
for Context-Aware Map-Based Mobile Services. The Proceedings of the 6th 
International Symposium on LBS & TeleCartography, Sept 2-4, 2009, CGS, 
University of Nottingham, UK. 
 
The other implementation of the FGI group, the Maemo Mapper map viewer on 
Nokia N800 is also capable to show maps based on Nuuksio test environment data, 
fetched from a server through a WebMapService interface. 
 
FGI have begun to investigate how the fidelity of tactile information can be used to 
provide overview information for visually impaired hikers. FGI has produced with a 
ZPrinter 450 3D printer a couple of physical 3D-print of the terrain. The test area has 
been from the Nuuksio National Park. The prints are based on a VRML model 
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acquired from an RGB high-resolution orthophoto. The initial usability tests of these 
prints were done with some visually impaired persons who were interviewed about 
their thoughts on the prints. These studies are documented in the following 
publication: 
 
Schwarzbach, F., Sarjakoski, T., Oksanen, J., Sarjakoski, L. T. and S. Weckman, 
2009. Physical 3D models from LIDAR data as tactile maps for visually impaired 
persons. Proceedings of the 1st International Conference on 3D Maps, True-3D in 
Cartography, August 24-28, 2009, Dresden, Germany. 
 
 
Non-pedestrian navigation has been tackled by both RBTK and OFFIS. RBTK have 
begun to develop a user interface to allow  elderly people on mobile scooters to use 
map based information.  Both visual and auditory components have been 
investigated and evaluations are currently planned.  OFFIS have begun to 
investigate what and how tactile navigational cues should be provided to users who 
are cycling.  Their tacticycle system uses vibration via the handlebars to provide 
both navigational turn based information as well as awareness of nearby points of 
interest. Initial investigations have proved positive and are available in the following 
publications. 
 
The bulk of work has been undertaken in the area of pedestrian navigation.  The 
work of Task 1.1 has shown how this is very different from driving navigation.  Both 
UGLAS and ULUND have begun to collaborate to investigate how audio beacons 
either pre-existing or explicitly dropped by users can provide navigational aids in 
new or unfamiliar locations.  UGLAS Audio Bubbles showed that users could more 
easily use a visual map when the visual map was augmented by geo-located 
auditory beacons the the user could hear.  ULUND  Sound Crumbs has shown that 
navigation can be supported by geo-located audio beacons that a user can drop as 
he or she walks along a path.  Future collaborative work is planned in the area as it 
seems a rich use case for audio navigation for both sighted and visually impaired 
users. Both techniques were further discussed in the following papers. 
 
 
McGookin, D., Brewster, S., and Priego, P. 2009. Audio Bubbles: Employing Non-
speech Audio to Support Tourist Wayfinding. In Proceedings of the 4th international 
Conference on Haptic and Audio interaction Design (Dresden, Germany, September 
10 - 11, 2009). M. E. Altinsoy, U. Jekosch, and S. Brewster, Eds. Lecture Notes In 
Computer Science, vol. 5763. Springer-Verlag, Berlin, Heidelberg, 41-50. 
 
Magnusson, C., Breidegard, B., Rassmus-Gröhn, K.,   Soundcrumbs – Hansel and 
Gretel in the 21st century In Adjunct Proceedings of the 4th international Conference 
on Haptic and Audio interaction Design (Dresden, Germany, September 10 - 11, 
2009). 
 
 
OFFIS have investigated further how the role of tactile feedback via a tactile belt can 
provide situational awareness in a cognitively demanding task. They have 
investigated several direction and distance encodings and how multiple waypoints 
can be provided  and used (e.g. to monitor the position of friends). 
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UGLAS have investigated how non-visual interaction with touchscreen devices can 
be supported to both allow display of context for visually impaired persons and to 
allow for non-visual interaction by sighted users. Initial work considered the use of 
gestures and tactile control pads.  An investigation has been carried out to 
determine if an in what way users can interpret shape based information 
communicated via a single point of contact with  a C2 tactile actuator.  The results 
have yielded useful information on future developments in this area. This work is 
further detailed in the following publication 
 
McGookin, D., Brewster, S., and Jiang, W. 2008. Investigating touchscreen 
accessibility for people with visual impairments. In Proceedings of the 5th Nordic 
Conference on Human-Computer interaction: Building Bridges (Lund, Sweden, 
October 20 - 22, 2008). NordiCHI '08, vol. 358. ACM, New York, NY, 298-307. 
 
Both UGLAS and OFFIS are investigating how a visual map can be better 
understood by augmentation with non-visual feedback.  UGLAS have augmented 
the visual Wedge technique designed to communicate the direction and distance of 
off-screen points of interests.  Three auditory overview techniques were designed 
and evaluated and compared to visual maps.  OFFIS have   investigated how the 
use of a tactile waypoint, presented via a tactile belt can aid in awareness and 
orientation with a visual, paper-based map.  Both are discussed in the following 
papers: 
 
 
McGookin, D. and Brewster, S.A. Eyes-free overviews for mobile map applications. 
To appear in Proceedings of MobileHCI 09 (Bonn, Germany). ACM Press 2009 
Pielot, Martin; Henze, Niels; Boll, Susanne. Supporting Map-Based Wayfinding with 
Tactile Cues.  In proceedings of MobileHCI 09 (Bonn, Germany) ACM Press. 2009 
 
Finally, ULUND has also done a study on multimodal design concepts for mobile 
phones. Inspired by earlier work at UGLAS (the Shoogle) “Moving objects with 
physical attributes” was chosen as design concept and from the concept three ideas, 
the event handler, the image viewer and the weighted icon were derived. These 
concepts were implemented and tested - and a number of design principles derived. 
 
 
Task 2.2 Perceptualization and reasoning in a 3D landscape 
Please provide the following information:  
A summary of progress towards objectives and details for Task 2.2 
Highlight clearly significant results 
 
The FGI carries out together with the ULUND/GIS-group a theoretical study on the 
topic of ‘Perceptualization and reasoning in a 3D landscape’. It will be reported as a 
part of D2.1. It aims to describe and define formally the spatial concepts and 
relationships people use when exploring and reasoning in an outdoor environment 
such as a forest. The results provide a formal basis for the hiking use case to be 
implemented in WP5, and especially it aims to form a basic for voice or natural 
language output as an additional channel to support visual map in the hiking use 
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case. 
 
ULUND has developed a demonstrator with a 3D haptic editor working with the 
PHANToM Omni and Novint Falcon, showing the benefits of being able to explore a 
3D model of a national park. The editor has also been modified to provide easy input 
of environmental sounds. UGLAS has also begun to investigate how tangible 
technology can be used to present grid (and thus) map based information to users 
with visual impairments. By tracking physical objects with a webcam, a richer haptic 
environment can be explored in a  way not possible with current one point of contact 
haptic devices. 
 
 
 
Task 2.3 Context sensing and filtering 
Please provide the following information:  
A summary of progress towards objectives and details for Task 2.3 
Highlight clearly significant results 
During the Glasgow WP2 meeting, partners proposed putative contexts, attributes 
pertaining to these contexts were identified and a list of sensor signals that might act 
as indicators for the attributes were identified.  From this partners have begun to 
evaluate a range of sensor technologies to  determine their role in establishing user 
context. 
 
OFFIS have begun to investigate the use and quality of different orientation sensors 
to support users in the cycling scenario. Using sensors such as the Honeywell 
HMC6343 and XSense compass modules with tilt compensation to determine 
current user terrain.  Both OFFIS and QUB have begun to determine user activity 
from accelerometer data.  Sp far this work has been able to determine between 
Walking, Running, Cycling, Browsing and can also determine the speed that a user 
is engaging in these activities.   Future work will identify the role to which cheap “off 
the shelf” technology such as the Nintendo wii wiimote and new gyro device can 
play.  Allowing for the determination of context at low cost. 
. 
 
Task 2.4 Hardware interfaces 
Please provide the following information:  
A summary of progress towards objectives and details for Task 2.3 
Highlight clearly significant results 
Several partners including QUB and CEA have carried out a state of the art 
investigation into current sensing technologies and  means to present tactile 
feedback to users.  The knowledge of this information has fed into the design and 
development of several novel haptic devices produced during the first year. It will 
also feed into the work to be carried out on task 2.3 in the second year.ß 
 
CEA has produced 5 VIFLEX devices (mobile devices capable of manipulating a 
haptic platform under the finger) were manufactured. These devices were distributed 
to other project partners for the project duration. A user guide and demo applications 
were made available. Feedback from task 2.1 has been incorporated and further 
firmware updates have been made to improve the functionality of the devices. 
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CEA have also begun to investigate novel ways of presenting shapes upon a touch 
screen. The prototype will use a new actuation technology called magneto-
rheological fluids. The first results with one tactile pixel are encouraging. More 
detailed tests need to be done to validate the concept. This research could 
potentially increase the accessibility of mobile touch screens. Another topic 
investigated by CEA during the first year is a wearable haptic technology that would 
be able to reproduce the interaction of someone grasping one’s arm to show a 
direction to follow.  
 
OFFIS have developed a tactile belt that uses multiple (12 tactile actuators) to 
present directional information to users.  Refinements are being made to these 
devices before being distributed to other project partners for investigation as part of 
task 2.1 
 
 
If applicable, explain the reasons for deviations from Annex I and their impact on 
other tasks as well as on available resources and planning 
 
 
If applicable, explain the reasons for failing to achieve critical objectives and/or not 
being on schedule and explain the impact on other tasks as well as on available 
resources and planning (the explanations should be coherent with the declaration by 
the project coordinator) 
 
 
A statement on the use of resources, in particular highlighting and explaining 
deviations between actual and planned man-months per in Annex 1 (Description of 
Work)  
Spent resources (in personmonth) for the period 1st of September 2009 until the 31st 
of August 2009 with 2 decimals: 68.40 
 
 
Partner Spent 

resources 
in PM 

Planned 
(total) 

PMs left 
(approx)

ULUND 7,89 21 13,11 
QUB 7,70 22 14,30 
UGLAS 8,00 26 18,00 
TECHNALIA-RBTK 1,90 5 3,10 
OFFIS 13,17 29 15,83 
CEA 17,50 41 23,50 
SIEMENS 0,28 6 5,72 
FGI 11,42 24 12,58 
BMT 0 0 0 
LUND 0,20 2 1,80 
ONCE 0,34 2 1,66 
LR 0 0 0 
NAVTEQ 0 8 8,00 
Total 68,40 186 117,60 
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Motivation: To complete work as discussed in DOW 
 
 
 
 
If applicable, propose corrective actions 
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WP 3: Design method development  
 
 
Task 3.1 Analysis of existing methods and requirements 
Please provide the following information:  
A summary of progress towards objectives and details for Task 3.1 
Highlight clearly significant results 
The work in this task which is reported in the deliverable 3.1 has provided an overview of 
the industrial accessibility “landscape” and identified several actions that can be taken in 
order to promote, improve and facilitate the development of more accessible products and 
services. 
 
We see that several companies are working with accessibility, but that each company 
tends to have its own view of how to implement this work. Furthermore there are a lot of 
controversies amongst involved stakeholders concerning the commensurability of 
instruments applied. Common expectation is that with the establishment of M376 a 
general approach will be introduced in order to finally harmonize and structure this matter. 
Consequentially designers and developers hope that M376 will ease the application by 
means of reduction of complexity.  
 
We conclude from the interviews done with developers that accessibility is almost never 
specified as part of requirements from customers or procurers. Therefore, most 
companies never put effort on accessibility issues. In addition we identify a range of 
possible developments that would improve accessibility (or at least make it easier for 
developers to include these issues). We also note that for the Agile development methods 
(which are becoming increasingly popular) it is not yet well specified how to involve users 
and accessibility in a good way. This is another potential area of development. 
 
One way of measuring industrial accessibility efforts is to look at the process level in 
addition to looking at the product level. We provide a first suggestion for such measures. 
We also suggest performance measures for map usage/navigation. Some of these 
performance measures relate to basic cognitive phenomena that most industrial designers 
will not be aware of. These phenomena are more likely to occur in high bandwidth 
multimodal systems in which users will perceive signals in addition to, or in place of, 
traditional 'visual' output. 
 
On the overall level we see a lack of awareness and knowledge implying a need for 
improved education in this area. In addition accessibility, if not demanded by law, is only, 
if at all, incorporated in products / services which have been chosen by someone to be of 
potential value for people with special needs. Though the term “demographic change” is 
omnipresent and the accompanying number of people in need of accessible products is 
ever increasing, they are still seen as a disadvantaged group by industry – an attitude 
which needs to be countered by hard facts and numbers. 
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Common activities 
 
• Presentation and participation at Kick-Off Meeting 
• Pre- analysis of methodology 
• Research for Industrial demonstrator 
• Organizing and participating in several conference calls with other WP3 members 

in order to discuss strategies, past, present and future activities and results and 
progress made so far 

• Conducting research on commonly facilitated design and development processes 
and how to approach these with respect to the targeted goal of WP3 

• Research on usability incorporation in the design and development process and 
how to facilitate the gained knowledge for the incorporation of accessibility   

• Investigated methods and tools to develop map applications and to integrate map 
data into these. 

• Participated at workshop meetings, in discussions and on phone conferences 
• Searched for literature about accessibility measurements and relevant publications 

about accessibility in recent conferences (MobileHCI, NordiCHI) 
• Contacts have also been taken with The Swedish Handicap Institute about the 

European project “Design for All for eInclusion – DfA@eInclusion” and its 
interaction with industry. 

• Contributions have been made to the deliverable D3.1 “Analysis of development 
practice and suggested performance measures”. 
 

 

Interviews  
In addition we have performed interviews with the following industrial design and IT 
consultant companies has been made to analyse existing design and development 
methods and get their experiences of accessibility issues: 
• Sony Ericsson Mobile Communications 
• An experienced usability researcher and consultant 
• The Astonishing Tribe (TAT) 
• SWECO Position 
• Zenit Design Group 
• Doro 
• NAVTEQ 
• IBM 
• Nokia 
• Bosch und Siemens Hausgeräte Group GmbH 
• Heinrich Wilke GmbH 
• Cooperative Computing and Communication Laboratory  
 
Results from the initial studies including these interviews can be found in Deliverable 
D3.1. 
 
This Deliverable was submitted to the European Commission on Sep. 16th 2009. 
 



 18

Task 3.2 Design method development   
Please provide the following information:  
A summary of progress towards objectives and details for Task 3.2 
Highlight clearly significant results 
 
Participation in the 1st ETSI Workshop on Multimodal Interaction on Mobile Devices, 
Sophia Antipolis, 18-19 November 2008 – a workshop on standards for multimodal 
interaction. A presentation on “Multimodality and accessibility” was given.  
http://www.etsi.org/MobileMultimodal 
 
Siemens participated in the first meeting (tele conference) in the CEN Workshop 
Agreement.   
 
To develop a Curriculum for training ICT professionals in Universal Design. 
This work will be continued during the next year and results and ideas from the HaptiMap 
project will be suggested for incorporation in the curriculum. 
http://www.cen.eu/CENORM/sectors/sectors/isss/workshops/ws-ud-prof-curriculum.asp  
 
During the first year we have also further developed the use of lo-fi methods to enable 
designers/developers to include users early in the design process of mobile systems (this 
work has to some extent been done in collaboration with WP1). A number of further 
developments were identified and are reported in the deliverable 3.1. 
 
 
Task 3.3 Accessible design workshops   
Please provide the following information:  
A summary of progress towards objectives and details for Task 3.3 
Highlight clearly significant results 
 

- Planning of workshop with industry representatives later this year in Brussels  
- Arranging further in depth interviews with internal designers and developers to get 

an in depth view into internal processes  
- Development of an industry questionnaire with regard to knowledge and facilitation 

of accessibility / universal design principals in design and development  
 
 
A lo-fi prototyping workshop was held at NordiCHI 2008. This workshop also provided 
useful input for the user studies in WP1. 
http://www.nordichi2008.org/index.php?option=com_content&task=view&id=72&Itemid=96
 
A workshop on “Non-visual interaction in mobile/location based games” has also been 
held at eLBeS (European Location-Based Entertainment Summit). The workshop was 
held in connection with the Nordic Game 2009 conference in Malmö, Sweden. 
(http://elbes.eu/?p=111)  
 
If applicable, explain the reasons for deviations from Annex I and their impact on other 
tasks as well as on available resources and planning 
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If applicable, explain the reasons for failing to achieve critical objectives and/or not being 
on schedule and explain the impact on other tasks as well as on available resources and 
planning (the explanations should be coherent with the declaration by the project 
coordinator) 
 
 
 
 
A statement on the use of resources, in particular highlighting and explaining deviations 
between actual and planned man-months per in Annex 1 (Description of Work)  
Spent resources (in personmonth) for the period 1st of September 2008 until the 31st of 
August 2009 with 2 decimals: 11,07 
 
Partner Spent 

resources 
in PM 

Planned 
(total) 

PMs left 
(approx)

ULUND 4,30 20 15,70 
QUB 0 0 0 
UGLAS 0 2 2 
TECHNALIA-RBTK 0 0 0 
OFFIS 0,29 1 0,71 
CEA 0 0 0 
SIEMENS 5,58 35 29,42 
FGI 0 0 0 
BMT 0,90 2 1,10 
LUND 0 0 0 
ONCE 0 0,5 0,50 
LR 0 0 0 
NAVTEQ 0 1 1,00 
Total 11,07 61,5 50,43 

 
 
 
Motivation: 
 
 
 
 
If applicable, propose corrective actions 
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WP 4: Adaptable toolkit development 
 
Task 4.1 Technical specifications & map standards 
Please provide the following information:  
A summary of progress towards objectives and details for Task 4.1 
Highlight clearly significant results 
 WP4 meetings  (Task 4.1):  (All WP4 partners) 
Kick-off meeting Lund Sept 18 –19 - 2008  
Meeting at Glasgow University from 24. and 25.11.2008 
Meeting at Belfast University from 10.-11.02.09  
Workshop WP 4 “Map standards and toolkit development” in Soest from 11.08.09-
12.08.09 
 
Technical Evaluation   (All WP4 partners) 

• A spreadsheet of current platforms has been compiled. This provides details 
of: functionality, performance, development environments and ‘hand-on’ 
experience. This work continues.  

• Experimental evaluation of program development on Windows Moblle, iPhone 
, Symbian (for Nokia 6210), Xperia  and Google Android has been completed. 

• The HAPI open source haptics library evaluated for mobile use. Result 
unsatisfactory. 

• An experimental evaluation of Linux phones has been conducted. Linux on an 
Open Moko platform. 

• Programming for the N810 Internet tablet was started to get experience on 
the suitability of the Maemo Mapper as a basis for further development. 

• Research on new devices and their feasibility for facilitation in the project 
• Research of available Text-to-Speech engines and their advantages and 

disadvantages with respect to their usability for HAPTIMAP own design and 
developments  

 
Map Standards   (All WP4 partners) 

• Determination of map standards and geo data availability, including a criteria 
for evaluating map formats 

• Investigated the data provided by OpenStreetMap and how to realise efficient 
route calculation with OpenStreetMap data. 

• Setup a translation schema from Lund urban data semantic model to cityGML 
(appendix c) semantic model. Some parts of the Lund urban database has 
been translated to (2D) GML according to this schema. 

• NAVTEQ is preparing a license for the MapTP C++ API toolkit 
• As a result from the modification/testing of Open Source based Maemo 

Mapper, the Maemo Mapper has been enhanced to support the Web Map 
Service (WMS) interface and other a few other coordinate reference systems 
in addition to the “Google map projection”. 

• FGI has developed a base for drawing vector graphics has been 
implemented. The vectors are internally stored using a spatial extension 
SpatiaLite of the SQLite database. The SQLite itself is still used for persistent 
raster map data storage. In addition, the SQLite is used to store raw map 
symbol data. An access module to fetch data through Web Map Service 
(WMS) interface has been implemented on iPhone. 

• FGI has tested the use of Keyhole Markup Language (KML) and Geography 
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Markup Language (GML) to transfer vector formated data to a mobile 
platform. A KML parser has been implemented on iPhone. A GML parser on 
iPhone has been partially implemented, currently supporting the transfer of 
Point of Interest (POI) data. 

• Research on how to incorporate the available data of the German train 
infrastructure in the overall HAPTIMAP concept has been completed. 

Task 4.2 Adaptive architecture 
Please provide the following information:  
A summary of progress towards objectives and details for Task 4.2 
Highlight clearly significant results 
Meetings : 
Workshop WP 4 “Map standards and toolkit development” in Soest from 11.08.09-
12.08.09 
 
Toolkit (QUB CEA OFFIS Kreis Soest ULUND Siemens AG) 
 
Work on the toolkit has followed the pattern of evaluating sensor devices and output 
devices and deciding on (and testing) putative software architectures for its 
implementation. Specifically: 
 

• Viflex devices built and sent to partners by CEA). 
• Discussions continued as to how the HAPI software might be used with a 

Viflex.  HAPI software did not prove amenable to modification for executing 
on either the Windows Mobile or iPhone platforms.  

• Several test applications for the Viflex have been developed for 
demonstration. 

• A small Bluetooth stack that claimed usability on iPhone was tested and 
found to be unsatisfactory. 

• Investigations have been done on how Nintendo’s Wii Motion Plus and a 
Bluetooth heart rate monitor can be read out and controlled  Prototyped a 
context logging component which uses the device’s internal sensors 
(currently only for iPhone) 

 
The design of the adaptive toolkit commenced in March 2009.  An initial architecture 
for the internal architecture of the toolkit has been proposed. This is based on a 
multi-threaded design with a single continuously active thread acting as a manager 
that spawns additional processes as required to service sensors, attached haptic 
devices etc. Test applications following this model were written to evaluate the 
strategy. 
Extensive additions to toolkit functionality have been added - support for callback 
functions, Microsoft Windows support etc. Geodata will be made available at source 
through Web Feature Service (WFS). 
The toolkit will parse the WFS data (possibly with separate plugins for different 
"flavours" of WFS sources) into an internal memory model. 
 
OFFIS Published and managed Companion platform at SourceForge with tutorials/ 
Made Companion (previously referred to as Niccimon) platform ready for 
OpenSource, including Sourceforge account, Tutorial, and Code clean-up 
 
Use of Toolkit developer scenarios have been written and published with the aim of 
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providing a ‘user requirements wish-list’ for the behaviour of the toolkit. 
 
 
Task 4.3 HCI module development 
Please provide the following information:  
A summary of progress towards objectives and details for Task 4.3 
Highlight clearly significant results 
 
Meetings: (ALL) 
Workshop WP 4 “Map standards and toolkit development” in Soest from 11.08.09-
12.08.09 
 
Software (OFFIS, Siemens AG) 
Built a prototype for efficient routing on Windows Mobile devices using 
OpenStreetmap data 
Built a basic activity monitor which only relies on accelerometer data 
implementation of interaction concepts facilitating the VIFLEX  
Research on incorporating ViFlex in the Loadstone navigational support software for 
the blind.  
 
 
 
Task 4.4. Infrastructure for accessing geographical data 
Please provide the following information:  
A summary of progress towards objectives and details for Task 4.4 
Highlight clearly significant results 
Meetings: (All ) 
Workshop WP 4 “Map standards and toolkit development” in Soest from 11.08.09-
12.08.09 
 
Infrastructure (OFFIS, Siemens AG, ULUND, Lund, FGI) 
The use of WMS at FGI has been studied together with the use of SLD (Styled Layer 
Descriptor) documents for defining the styling of vector data that is delivered as 
raster data. 
 
Adjustment with different business partner and software developer for using map 
content has been made    
 
GeoServer that provides and automatically updates OpenStreetMap data with 
access to the server has been offered to the consortium partners. It has adapted 
built-in GeoServer demonstrators 
 
Partners have investigated how different data sources can be used or combined for 
efficient routing or other purposes 
 
ULUND-GIS has set up a new server and installed a spatial database (PostGIS) and 
map services in the standards OGC-WMS (Web Map Service) and OGC-WFS (Web 
Feature Service) using the program GeoServer. Municipality data from LUND is 
added to the services.  
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FGI has set up a server offering access interfaces to Nuuksio test environment data. 
The MapServer program is used to offer raster data through WMS and the 
GeoServer program to offer vector data through the WFS. The raster data currently 
consists of orthophotos and raster formatted hiking maps at multiple resolutions. The 
vector data (being stored on in a PostGIS database) consist of data of hiking trails 
and Points of Interest (POI). 
 
Investigation of different methods of storing and use of geographical data, specific 2-
dimensional data for users in the Haptimap scope has been undertaken during this 
first period. Discussions and modelling studies has been carried out in this topic.  
Task 4.5 Access to digital 3D Terrain Models 
Please provide the following information:  
A summary of progress towards objectives and details for Task 4.5 
Highlight clearly significant results 
Meetings: (ALL) 
Workshop WP 4 “Map standards and toolkit development” in Soest from 11.08.09-
12.08.09 
 
Terrain Models (FGI) 
The task was started in March 2009. The task focuses on the infrastructure for 
accessing Digital 3D Terrain Models (DTMs) in order to be utilized for multimodal 
sensing. The 3D dataset of Nuuksio National Park area have been processed for 
being suitable to be used in the project. The most important parts of the 3D dataset 
are the digital elevation of the ground (DEM) and the path-network, the topology and 
consistency of which have been further improved. Regarding representation of the 
ground, the representations that have been processed until now include a point 
cloud representation and also a regular grid representation. Regarding vegetation 
and trees, similar surface representations exist.  
 
Regarding individual trees in the forest, methods for extracting their attributes 
(location, diameter, height) and also 3D visualisation methods have been developed.
 
Studies related to the visualisation of 3D terrain data have been carried out.  
 
Initial studies on CityGML have been made. 
Task 4.6 Accessible map and LBS content guidelines 
Please provide the following information:  
A summary of progress towards objectives and details for Task 4.6 
Highlight clearly significant results 
 
Not started yet. Will start in M16. 
 
 
If applicable, explain the reasons for deviations from Annex I and their impact on 
other tasks as well as on available resources and planning 
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If applicable, explain the reasons for failing to achieve critical objectives and/or not 
being on schedule and explain the impact on other tasks as well as on available 
resources and planning (the explanations should be coherent with the declaration by 
the project coordinator) 
 
 
 
 
 
 
 
 
 
 
 
A statement on the use of resources, in particular highlighting and explaining 
deviations between actual and planned man-months per in Annex 1 (Description of 
Work)  
Spent resources (in person month) for the period 1st of September 2008 until the 31st 
of August 2009 with 2 decimals:  42.00 
 
Partner Spent 

resources 
in PM 

Planned 
(total) 

PMs left 
(approx)

ULUND 6,42 12 5,58 
QUB 13,45 60 46,55 
UGLAS 0 5 5 
TECHNALIA-RBTK 0 12 12 
OFFIS 6,00 16 10 
CEA 2,00 8 6 
SIEMENS 1,66 9 7,34 
FGI 7,30 24 16,70 
BMT 0 0 0 
LUND 0,80 2 1,20 
ONCE 0,25 1 0,75 
LR 4,05 28 23,95 
NAVTEQ 0,07 2 1,93 
Total 42,00 179 137,00 

 
Motivation: 
The first primary aim of the WP4 task in this first year was to conduct an evaluation 
of the potential of a single cross-platform toolkit for the major mobile platforms and to 
evaluate several haptic libraries and devices, and prepare the basis for the adaptive 
toolkit. 
The second primary aim was to examine and agree on a range of mapping data ad 
types of mapping data that would be available to the tooklit developers. To achieve 
this several test applications and putative toolkit architectures where built and 
evaluated 
The most prominent output from WP4 has been the proposal for the fundamental 
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adaptive toolkit architecture and its internal data structures design. 
 
Most of the resources spent have been devoted to writing and testing candidate 
designs for the toolkit and evaluating, with practical tests, the feasibility of using the 
most prominent mobile platforms currently available . 
The remainder of the resource spend has been in the tasks of  determining what 
map data is required/ available for the toolkit to make use of. And how that data is 
best acquired  
If applicable, propose corrective actions 
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WP 6: Dissemination and Exploitation 
 
Task 6.1 Dissemination Planning 
Please provide the following information:  
A summary of progress towards objectives and details for Task 6.1 
Highlight clearly significant results 
 
First activity within this Task was an internal discussion among partners regarding 
which dissemination events could be attended. A draft version of the preliminary 
Dissemination Plan (in Power Point format) was presented at the Kick-off meeting in 
Lund, showing the goals of the WP, and including the management of the following 
type of dissemination information:  

• Publications (printed and electronic)  
• Presentations at conferences, meetings, seminars 
• Web sites 
• Other conventional & electronic printed matter 
• Contacts 

 
A planning for the preparation of dissemination materials and publication of 
Deliverables was also agreed. 
 
Dissemination materials were designed and issued: project flyer and poster, website 
with contents regarding project objectives and public information. 
Contacts were made with related projects to seek for potential collaboration (project 
wearit@work). 
First steps have been done to organise a workshop within Pervasive 2010 
Conference in Helsinki. 

Deliverables 6.4.1, 6.3 and 6.1.1 have been issued. 
 
Task 6.2 Project web site 
Please provide the following information:  
A summary of progress towards objectives and details for Task 6.2 
Highlight clearly significant results 
 
Setup of a basic website has been completed, and the website has been launched: 
http://www.haptimap.org. 
The design of the menus, options and contents has been realized taking into 
account accessibility aspects. 
The webpage contains information regarding the details of the projects, goals, tasks, 
partners, related events and publications. It is updated continuously based on 
progress of the project. 
 
Preparation and review of Deliverable D6.3, where the status of the project website 
has been reported. 

The web site has been updated with a counter, counting the number of visitors, and 
some events have been put into the event list. Also had the description text been 
changed when you are “Googling” for HaptiMap. Partners have contributed checking 
the web functionalities. 
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Task 6.3 Project material development and dissemination 
Please provide the following information:  
A summary of progress towards objectives and details for Task 6.3 
Highlight clearly significant results 
 
Design and preparation of project logo, flyer, brochure, roll-up, poster, 
questionnaires and workshops materials. These materials have been distributed in 
several events where the project has been presented, and also to potential 
customers and future partners. 
 
 
Presentations of HAPTIMAP and participation in related events: 

• Certec Infoday at Design Sciences, Lund, Sweden – target: rehabilitation and 
health professionals and private persons having an interest in the topic 

• Microsoft Techfest, Copenhagen, Denmark, Nov 6th 2008 – target: innovative 
companies and universities in the Öresund region 

• International GIS-day, Lund, Sweden – target: GIS professionals 
• Map- and GIS day, Hässleholm, Sweden, 4 december 2008 
• European Ministerial e-Inclusion Conference, 30 November - 2 December 

2008, Vienna. Demonstration of the VITAL and VIFLEX devices coupled with 
the demo of the previous project ENABLED. 

• ENACTIVE 2008, Pisa Italy, 19-21 November 2008 
• ETSI workshop on multimodal interaction for mobile devices, Sophia 

Antipolis, France, 18-19 November 2008 
• GeoInfo 2008 (Swedish national conference on geographic information 

systems), Malmö, Sweden, http://www.geoforum.se/page/320  
• HAID, Jyväskylä, Finland, 15-16 September 2008,  
• MobileHCI2008, Amsterdam, the Netherlands, 2-5 September 2008, 

http://mobilehci2008.telin.nl/  
• ICT Lyon (25/11/2008-27/11/2008) - Participation to the exhibition at the ICT 

event in Lyon – Poster presentation of the HAPTIMAP project and demo of 
the VIFLEX device. 

• LocWeb Workshop, Beijing, China  
• Opening seminar of the Motive –programme of the Finnish Academy, May 12,  

2009, Helsinki 
• 6th International Symposium on LBS & TeleCartography, Sept 2-4, 2009, 

CGS, University of Nottingham, UK 
• 1st International Conference on 3D Maps, True-3D in Cartography, August 

24-28, 2009, Dresden, Germany 
• ELBES ’09 – European Location Based Entertainment Summit 
• Postgraduate course in “Universal accessibility and Design for All” of the 

Lasalle Center (attached to the Universidad Autónoma de Madrid). 
• Networking with mobility professionals from the health care unit for visually 

impaired children in southern Sweden. 
• Participation at Visualization Day, an interdisciplinary, cross-topic theme day 

arranged to find new ideas on cooperation about perceptualization in different 
areas like archaeology, history, construction, arts and entertainment. 
(Sweden) 

• BrailleNet 3rd European eAccessibility Forum hosted in Paris (30 March 
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2009). The topic was: “Mobile communications helping people with disabilities 
at work”. 

• NordiCHI 2008 conference, LUND, Sweden 
• TIFLOINNOVA fair (Madrid –Spain- 21-23 NOV). 
• Presentation of HAPTIMAP project in a course of the UIMP Summer school 

which took place in A Coruña (Spain), on the 3d of July, 2009.  
• Presentation / spreading of the project in a Rehabilitation Conference in 

Mardburg (Germany), on the 15th of July, 2009  
• Participation in a meeting with the Japanese IT barrier-free project regarding 

a proposed activity in standardization of Navigation Assistance for the 
Disabled Community 

 
The consortium has been invited to arrange a workshop at Pervasive 2010, under 
the title: Multimodal Location Based Techniques for Extreme Navigation 
 
Publications and submitted papers: 
 
Anastassova, M., Roselier, S., LeMouel, S. 2009. L’haptique mobile comme aide à la 

mobilité des personnes déficientes visuelle. Premiers résultats du projet européen 
HAPTIMAP. Event organized by IFRATH (Institut Fédératif de Recherche sur les Aides 
Techniques pour personnes Handicapées), Paris, France. 

Heuten, W., Henze, N., Pielot, M., Boll, S. 2008. Tactile Wayfinder: A Non-Visual Support 
System for Wayfinding. Proceedings of NordiCHI 2008, Lund, Sweden. 

Heuten, W., Henze, N., Pielot, M., Boll, S. 2008. Evaluation of Continuous Direction 
Encoding with Tactile Belts. Proceedings of HAID 08, 3rd International Workshop on 
Haptic and Audio Interaction Design, Jyväskylä, Finland. 

Kovanen, J., Sarjakoski, L.T., Sarjakoski, T. 2009. Studying iPhone as a Media for Context 
Aware Map Based Mobile Services. Proceedings of 6th International Symposium on LBS 
& TeleCartography, Univ. of Nottingham, UK. 

Magnusson, C., Rassmus-Gröhn, K. 2008. A Pilot study on audio induced pseudo-haptics.  
Proceedings of HAID 08, 3rd International Workshop on Haptic and Audio Interaction 
Design, Jyväskylä, Finland. 

Magnusson, C., Gutierrez, T., Rassmus-Gröhn, K.  2008. The ENABLED Editor and Viewer 
– simple tools for more accessible on line 3D models. Proceedings of ENACTIVE 08, 
Pisa, Italy. 

Magnusson, C., Rassmus-Gröhn, K., Tollmar, K., Stigmar, H. 2009. Exploring user 
requirements for non-visual mobile navigation systems. Proceedings of INTERACT 
2009, Uppsala, Sweden. 

Magnusson, C., Brewster, S., Sarjakoski, T., Roselier, S., Sarjakoski, L. T., Tollmar, K.2009. 
Exploring Future Challenges for Haptic, Audio and Visual Interfaces for Mobile Maps 
and Location Based Service. Proceedings of CHI 2009 –LocWeb Workshop, Boston, 
USA.  

Magnusson, C., Anastassova, M., Tollmar, K., Pielot, M., Rassmus-Gröhn, K., Roselier, S. 
2009. The Mobile Oracle – an on Demand Wizard of Oz Tool. Proceedings of 
MOBILEHCI-09, Bonn, Germany. 

Magnusson, C., Anastassova, M., Tollmar, K., Pielot, M., Rassmus-Gröhn, K., Roselier, S. 
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2009. The Mobile Oracle – a Tool for Early User Involvement. Proceedings of 
MOBILEHCI-09, Bonn, Germany. 

 
McGookin, D., Brewster, S. 2009. Eyes-Free Overviews for Mobile Map Applications. 

Proceedings of MOBILEHCI-09, Bonn, Germany. 

McGookin, D., Brewster, S., Priego, P. 2008. Audio Bubbles: Employing Non-Speech Audio 
to Support Tourist Wayfinding. Proceedings of HAID 08, 3rd International Workshop on 
Haptic and Audio Interaction Design, Jyväskylä, Finland. 

McGookin, D., Brewster, S., Jiang, W. W. 2008. Investigating Touch Screen Accessibility for 
People with Visual Impairments. Proceedings of NordiCHI 2008, Lund, Sweden. 

Pielot, M., Poppinga, B., Boll, S. 2009 Understanding tourists on a bicycle trip "in the wild". 
Proceedings of MOBILEHCI-09, Bonn, Germany. 

Pielot, M., Henze, N., Boll, S. 2009. Supporting Map-Based Wayfinding with Tactile Cues. 
Proceedings of MOBILEHCI-09, Bonn, Germany. 

Poppinga, B., Pielot, M., Boll, S. 2009. Tacticycle – A Tactile Display for Supporting 
Tourists on a Bicycle Trip. Proceedings of MOBILEHCI-09, Bonn, Germany. 

Rassmus-Gröhn, K., Magnusson, C. 2009. Enhancing accessibility in mobile navigation 
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In addition, several press releases have been issued in local and national 
newspapers and partner’s websites. 
 
 Demonstrations: 

• OFFIS Day, Exhibition: Tacticycle 
• IT-Quarter Open Day: Tacticycle 
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Task 6.4 Exploitation 
Please provide the following information:  
A summary of progress towards objectives and details for Task 6.4 
Highlight clearly significant results 
 
  
BMT attended the RNIB Designs on the Olympics event in London. The project was 
disseminated via networking with www.brite.ac.uk who are extremely interested in 
new non-visual navigation solutions. Monty Lilburn from Brite has agreed to act as 
an external informal advisor for Haptimap and has offered access to a large visually 
impaired user group, via the http://www.loadstone-gps.com/ project for dissemination 
and evaluation purposes. 
 
Preliminary work has started with regard to exploitation. There are several main 
efforts:- 

1. To monitor and actively record active players in the market 
2. To initiate lateral communication within the consortium about what the current 

and likely future results are, including, but not limited to the toolkit and design 
guidelines. 

3. To gather from those partners who are developing any new software or 
hardware such information about fees/restrictions/licensing issues that might 
influence any exploitation and to communicate this to the consortium.  
 

We have also started to assign tasks and content for the first strategy plan report 
D6.5. Generic topics will include Objectives, Strategy (basically an overview of the 
commercial scene), Detailed Strategy, Mechanisms, Impact on future development, 
Scope of Commercial Agreement and Future Actions.   
Then, either collectively or individually (to be decided) we will declare: Plans of 
Action (i.e. basic exploitation strategy) and Revised Plans of Action (detailed 
Business Plans with projections of revenue, expenses and profit). 
 
 
If applicable, explain the reasons for deviations from Annex I and their impact on 
other tasks as well as on available resources and planning 
 
 
 
If applicable, explain the reasons for failing to achieve critical objectives and/or not 
being on schedule and explain the impact on other tasks as well as on available 
resources and planning (the explanations should be coherent with the declaration by 
the project coordinator) 
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A statement on the use of resources, in particular highlighting and explaining 
deviations between actual and planned man-months per in Annex 1 (Description of 
Work)  
Spent resources (in personmonth) for the period 1st of September 2008 until the 31st 
of August 2009 with 2 decimals:   
10.89 PM 
 
Motivation: 
 
Partner Spent 

resources 
in PM 

Planned 
(total) 

PMs left 
(approx)

ULUND 2,40 13 10,60 
QUB 0 5 5,00 
UGLAS 1,00 1 0 
TECHNALIA-RBTK 1,05 7 5,95 
OFFIS 1,24 5 3,76 
CEA 1,50 2 0,50 
SIEMENS 0,71 4 3,29 
FGI 0,58 4 3,42 
BMT 0,45 12 11,55 
LUND 0 0 0 
ONCE 0,16 3 2,84 
LR 0,25 1 0,75 
NAVTEQ 1,55 4 2,45 
Total 10,89 61 50,11 

 
 
If applicable, propose corrective actions 
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4. Deliverables and milestones tables  
 
 
              

 
TABLE 1. DELIVERABLES 

 

Del. no.  Deliverable name WP 
no. 

Lead  
beneficiary 

 
Nature Dissemination  

level 
 

Delivery date 
from Annex I 
(proj month) 

Delivered 
Yes/No 

Actual / Forecast 
delivery date 

Comments 

D9.1 Project manual 9 ULUND R RE 1  Yes 6 October 2008  

D6.3 Project website 6 ULUND R PU 6 Yes 27 February 2009  

D6.4.1 Dissemination material 6 TECNALIA R PU 9 Yes 3 June 2009  

D1.1 Initial user studios 1 ULUND R RE 10 Yes 1 July 2009  

D1.2 User studios guidelines for 
HaptiMap 

1 ULUND R RE 12 Yes 31 August 2009  

D3.1 Analysis of development 
practice and suggested 
performance measures 

3 SIEMENS R RE 12 Yes 16 September 2009  

D6.1.1 Annual Dissamination 
Report 

6 TECNALIA R PU 12 Yes 16 September 2009  
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Milestones 
 
 

 
TABLE 2. MILESTONES 

 

 

Milestone 
no. 

Milestone name Work 
package no 

Lead beneficiary Delivery date  from 
Annex I 

Achieved 
Yes/No 

Actual / Forecast 
achievement date 

Comments 

1 GM1 1 ULUND M10 Yes 1 July 2009  

2 GM2 3 SIEMENS M12 Yes 16 September 2009  
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5. Project management 
 
Under period 1, 1st of September 2008 until 31st of September 2009, the HaptiMap 
consortium has had two consortium meetings. The kick-off meeting was held in Lund 18th 
and 19th of September 2008 hosted by the coordinator. All partners attended this meeting. 
The second consortium meeting was held in Belfast 10th and 11th of February hosted by 
Queens University. All partners except LUND and NAVTEQ attended this meeting. 
 
The WP1/WP2 partners ULUND, QUB, UGLAS (organizer), TECNALIA-RBTK, OFFIS, CEA, 
SIEMENS, FGI, BMT, LUND, ONCE and LR participated in the WP1/WP2 workshop in 
Glasgow (24th and 25th of November 2008), where Monty Lilburn from www.brite.ac.uk was 
an invited guest. The WP1 partners FGI (organisers), CEA, LR, SIEMENS, TECNALIA-
RBTK, UGLAS, ULUND participated in the developer workshop, hiking scenario in Noux 
national park, Finland (23rd and 24thApril 2009). In the WP4 developer workshop in Soest 
(11th and 12th of August 2009) the WP4 partners FGI, OFFIS, ULUND, LUND, SIEMENS, 
QUB and LR (organizer) participated together with the invited companies GeoMobile 
GmbH, Dortmund, eagle eye technologies GmbH, Berlin and ESRI Germany/ Conterra, 
Münster. The project management from Nav4Blind also participated in this workshop. 
 
A user workshop was arranged in Soest (5th and 6th of May 2009) was partner Soest, 
Siemens and ULUND participating. 
 
Teleconference meetings were arranged 081208, 081219, 090116, 090130, 090227, 
090313, 090327, 090417, 090515, 090529 and 090608 by the coordinator. 
 
The coordinator has taken care to participate actively in the different WP discussions, and 
to ensure information is exchanged properly between the different WPs (both through 
information provided in the discussions and workshops as well as by organising a slot “WP 
integration” in the consortium meeting agenda).  
 
Every three months each partner has reported a written quarterly report to the Coordinator 
and the WP leader on the work done in the different WPs. The WP leaders put together a 
quarterly report for her/his WP. All reports are placed on the VKC server. 
 
One week after the project started was the prepayment sent to all beneficiaries.  The 
Consortium Agreement was accepted by all beneficiaries the 2nd of December 2008. 
 
The HaptiMap projects website was reported in D6.3 and then been continuously updated. 
 
The reported PM from the projects partner is in same case larger than planned. The 
reasons are the partners have used less experienced staff than planned or that the country 
currency is floating against the Euro. 
The status of the project is as planned in DoW and the project proceeds as planned. 
 
 
During the period we have had contacts with the AEGIS project, the Design for All for 
eInclusion – DfA@eInclusion project, OpenStreetMap project, eAdept (national Swedish 
navigation project, contact through REGIS), GAL: Lower Saxony Research Network Design 
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of Environments for Ageing (http://www.altersgerechte-
lebenswelten.de/index.php?id=21&L=1), OSAMI: Open Source Ambient Intelligence (ITEA 2, 
http://www.osami-commons.org/modules/news/), INTERMEDIA (EU, NoE, 
http://intermedia.miralab.unige.ch/), EuropeannaConnect (EU, 
http://www.europeanaconnect.eu/), NAV4BLIND, Geonet NRW, Guide4Blind, IKT NRW, 
Ruhr2010-Barrierefrei, Multi-publishing in supporting outdoor leisure activities" (MenoMaps) 
-project, the Ubiquitous Spatial Communication (UbiMap) project. 
 
Spent resources (in personmonth) in WP9 for the period 1st of September 2008 until the 31st 
of August 2009 with 2 decimals:  9,97. 
 

Partner Spent 
resources 
in PM 

Planned 
(total) 

PMs left 
(approx) 

ULUND 8,68 34 25,32 
QUB 0 1 1,00 
UGLAS 0,25 1 0,75 
TECHNALIA-RBTK 0,25 1 0,75 
OFFIS 0 1 1 
CEA 0 0 0 
SIEMENS 0,79 4 3,21 
FGI 0 0 0 
BMT 0 1 1 
LUND 0 0 0 
ONCE 0 0 0 
LR 0 0 0 
NAVTEQ 0 0 0 
Total 9,97 43 33,03 

 
 

 



 36

6. Explanation of the use of the resources 
 

 
TABLE 3.1 PERSONNEL, SUBCONTRACTING AND OTHER MAJOR DIRECT COST ITEMS FOR 

BENEFICIARY 1ULUND  FOR THE PERIOD 1 
 

Work Package Item description Amount Explanations  
1, 2, 3,4, 6, 9 Personnel costs 212 436,15€ Salaries for 6 academics part time 
1, 2, 3,4, 6, 9 Travel 18 682,59€ To HaptiMap meetings and conferences 
1, 2, 3,4, 6, 9 Durable Equipment 2 103,91€ Computers, digital video camera 
1, 2, 3,4, 6, 9 Consumables 9 580,12€ Mobile phones, technical devices etc. 
1, 2, 3,4, 6, 9 Other 8 303,63€ Conference fees, kick-off meeting etc. 

TOTAL DIRECT COSTS 251 106,40€  
 

 
TABLE 3.2 PERSONNEL, SUBCONTRACTING AND OTHER MAJOR DIRECT COST ITEMS FOR 

BENEFICIARY 2 QUB FOR THE PERIOD 1 
 

Work Package Item description Amount Explanations  
 Personnel costs 61 581€ Salaries of two postdoctural researchers 1 started Jan. 09 

the other Mar. 09 plus 4 hours per week input from 2 
Academics 

 Travel 4 591€ Travel: Consortium Meetings 
(Lund,Glasgow,Helsinki,Soest) 2 persons 

 Equipment 1 109€ Equipment Viglen Ltd 
 Consumables 1 387€ Smal Equipment Items (Falcon & Open Moko Linux phone 

& backup media) 
TOTAL DIRECT COSTS 68 668€  

 
 

TABLE 3.3 PERSONNEL, SUBCONTRACTING AND OTHER MAJOR  DIRECT COST ITEMS FOR 
BENEFICIARY 3 UGLAS FOR THE PERIOD 1 

Work Package Item description Amount Explanations  
1,2,4,6,9 Personnel costs 53681.99 € Salaries of 1 postdoctoral researcher 
1,2,4,6,9 Remaining direct costs 15826.14€ Purchase of computer for postdoc and vibrotactile 

actuators. Attendance to present work at conferences 
and carry out requirements in line with WP1 

TOTAL DIRECT COSTS  69508.13€  
 

 
TABLE 3.4 PERSONNEL, SUBCONTRACTING AND OTHER MAJOR DIRECT COST ITEMS FOR 

BENEFICIARY 4 TECNALIA FOR THE PERIOD 1 
 

Work Package Item description Amount Explanations  
1, 2, 4, 6, 9 Personnel costs 32 514 € Salaries of researchers performing technical tasks and 

management work as leader of WP6 
1, 2, 4, 6 Major cost item 'Travels' 6 172 € Attending project meetings (technical and 

management): Lund, Glasgow, Belfast, Helsinki, Soest, 
Madrid. Presentation of the project at ICT-Lyon. 

TOTAL DIRECT COSTS 38 686 €  
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TABLE 3.5 PERSONNEL, SUBCONTRACTING AND OTHER MAJOR  DIRECT COST ITEMS FOR 

BENEFICIARY 5 OFFIS FOR THE PERIOD 1 
Work Package Item description Amount Explanations  
 Personnel costs 111.033,87 € Salaries for the first period (research and 

demonstration activities) 
 Travel costs 6.526,97 € Travel costs for project 
 Other direct costs 1.199,88 € Technical handbooks, IT Accessories 
 Durable equipment 197,85 € PC, mobilephones 

TOTAL DIRECT COSTS  118.958,57€  
 
 

 
TABLE 3.6 PERSONNEL, SUBCONTRACTING AND OTHER MAJOR DIRECT COST ITEMS FOR 

BENEFICIARY 6 CEA FOR THE PERIOD 1 
 

Work Package Item description Amount Explanations  
1, 2, 4, 6 Personnel costs 136 197,80€ Salary of one full time fixed-term researcher and 

salaries of 4 permanent researchers partly involved 
2 Major cost item  

« FA 44160 Fabrication 
ensembles cablés testés » 

6 959,00€ Duplication of the VIFLEX devices 

 Consumables 18 230,75€ Material for the prototyping of the tactile device 
TOTAL DIRECT COSTS 161 387,55€  

 
 

 
TABLE 3.7 PERSONNEL, SUBCONTRACTING AND OTHER MAJOR DIRECT COST ITEMS FOR 

BENEFICIARY 7 SIEMENS FOR THE PERIOD 1 
 

Work Package Item description Amount Explanations  
1, 2, 3, 4, 6. 9 Personnel costs 137.132,74 €  

TOTAL DIRECT COSTS 137.132,74 €  
 
 

 
TABLE 3.8 PERSONNEL, SUBCONTRACTING AND OTHER MAJOR  DIRECT COST ITEMS FOR 

BENEFICIARY 8 FOR THE PERIOD 
Work Package Item description Amount Explanations  
1, 2, 4 Personnel costs 168,194€ Salaries for project leader (3.8 months), senior 

researcher (7.2 months), and researchers (24.6 
months) 

6 Personnel costs 3,323€ Salaries in WP6 (dissemination), 0.6 months total 
1, 2, 4 Travel 9,374€ Travel in HaptiMap projects  
1, 2, 4 Durable equipment 1,916€ Depreciations of durable equipment 
1, 2, 4 Consumables 4,810€ Minor devices and software etc. 
1, 2, 4 Other costs 1,843€ Language checks, WP1 workshop meeting and 

transportation costs 
TOTAL DIRECT COSTS  189,460€  
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TABLE 3.10 PERSONNEL, SUBCONTRACTING AND OTHER MAJOR DIRECT COST ITEMS FOR 

BENEFICIARY 10 BMT FOR THE PERIOD 1 
 

Work Package Item description Amount Explanations  
1,3,6,9 Personnel costs 21 324€ G. Randall time on project 

 Travel Costs 820€ G. Randall attendance at consortium meetings 
TOTAL DIRECT COSTS 22 144€  

 
 

TABLE 3.11 PERSONNEL, SUBCONTRACTING AND OTHER MAJOR DIRECT COST ITEMS FOR 
BENEFICIARY 11 LUND FOR THE PERIOD 1 

 
Work Package Item description Amount Explanations  
2,4 Personnel costs 4 742,20€ 1 Prm for chief of surveying and programmer 
 Consumables 4 892,37€ Laserscanning 

TOTAL DIRECT COSTS 9 634,57€  
 

 
TABLE 3.12 PERSONNEL, SUBCONTRACTING AND OTHER MAJOR DIRECT COST ITEMS FOR 

BENEFICIARY 12 ONCE FOR THE PERIOD 
 

Work 
Package 

Item description Amount Explanations  

1,2,4,6 Personnel costs 27 688 Salaries of 3 senior and 2 technician part-time 
 Remaining direct costs 6 474 Travel and susbsistance. 

TOTAL DIRECT COSTS 34 162  
 
 

 
TABLE 3.13 PERSONNEL, SUBCONTRACTING AND OTHER MAJOR DIRECT COST ITEMS FOR 

BENEFICIARY 13 KREIS SOEST FOR THE PERIOD 1 
 

Work Package Item description Amount Explanations  
1,4,6 Personnel costs 28 125 € Salaries of one surveying engineer for 12 month and 

surveying technician for 2 month with different time 
slice in their work 

1,4,6 Remaining direct costs 4 912 € Travelling and others  
TOTAL DIRECT COSTS   33 037 €  

 
 

TABLE 3.14 PERSONNEL, SUBCONTRACTING AND OTHER MAJOR DIRECT COST ITEMS FOR 
BENEFICIARY 14 NAVTEQ FOR THE PERIOD 1 

 
Work Package Item description Amount Explanations  
1, 3, 4 Personnel costs 14 665,29 € Hours spent by 4 NAVTEQ employees 
1 Travel       549,26 € Travel costs to Lund, Glasgow and Sulzbach 

TOTAL DIRECT COSTS 15 214,55 €  
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7. Financial statements – Form C and Summary financial report 
HaptiMap Type of activity 
Project nr 22 46 75 RTD (A) Demonstration (B) Management (C) Other (D) 

Total 
(A+B+C+D) 

Benef 
nr 

Organisation 
Short name 

 
Total 

Max EC 
Contrib 

 
Total 

Max EC 
Contrib 

 
Total 

Max EC 
Contrib 

 
Total 

Max EC 
Contrib 

 
Total 

Max EC 
Contrib 

Req EC 
Contrib 

1 ULUND* 309 339 232 004 0 0 92 432 92 432 0 0 401 771 324 436 324 436* 

2 QUB 109 868 82 401 0 0 0 0 0 0 109 868 82 401 82 401 

3 GU  110 358 82 768 0 0 854 854 0 0 111 212 83 622 83 622 

4 TECNALIA 52 615 39 461 0 0 2 329 2 329 0 0 54 944 41 790 41 790 

5 OFFIS  187 964 140 973 2 366 1 183 0 0 0 0 190 330 142 156 142 156 

6 CEA  239 885 179 913 0 0 0 0 0 0 239 885 179 913 179 913 

7 SIEMENS  212 127 106 063 0 0 12 559 12 559 0 0 224 686 118 622 118 622 

8 FGI  287 053 215 289 0 0 0 0 5 316 5 316 292 369 220 605 220 605 

10 BMT  76 543 38 271 0 0 0 0 0 0 76 543 38 271 38 271 

11 LUND  15 414 11 560 0 0 0 0 0 0 15 414 11 560 11 560 

12 ONCE  39 200 29 400 0 0 0 0 499 499 39 699 29 899 29 899 

13 KS  52 859 39 644 0 0 0 0 0 0 52 859 39 644 39 644 

14 NAVTEQ 32 585 16 292 0 0 0 0 0 0 32 585 16 292 16 292 

 TOTAL 1 725 810 1 214 039 2 366 1 183 108 174 108 174 5 815 5 815 1 842 165 1 329 211 1 329 211 

* Beneficiary 1 ULUND have an interest of 10 459€. 
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8. Certificates  
 
No partner have reach 375 000€ in EC contribution under period 1. 
 
 


