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1 Introduction

This chapter introduces the LOMS project shortly and will especially focus on the end
devices, how they can access created LOMS services and how they offer user interfaces
and interaction possibilities to the end users.

1.1 Overview

The ITEA project LOMS deals with the easy development, deployment and use of
context-aware mobile services. The focus lies on the easy creation and adaptation of
such services by non computer-experts. Here tools were already created that help
service creators in their work by offering questionnaires that can easily filled out by
them. The final service is so defined through these questionnaires. After deploying a
new created service it would in principle be available to all users. But there are some
problems that have to be solved:

- The User does not know where the service is stored.
- The User does not know what the service offers.
- The User does not know how to communicate with the service.

- There is no application available, which is able to search for services,
communicate with services and offer a user interface for the end user to work
with the services.

User interfaces are mostly hard coded into an application and therefore especially
designed for an end device. Applications and graphical interfaces are thus only useable
on special hardware (e.g. a PC, PDA or smartphone). Furthermore, many applications
are only useable on special operating systems. Chapter 2 introduces a common
description language for user interfaces that is platform independent. An XML-based text
file is used to describe the look of the graphical user interface on an end device. Further
on, interaction techniques for applying some kind of action are defined within this
description. These files are useable on any mobile end device, if a render component
exists that parses the descriptions and displays the created user interface on the device.
In WP5 some demo clients were created that enable the use of LOMS services on a
wide range of devices. These render applications are shortly introduced in Chapter 3
and will be presented in more detail in Deliverable 5.3: Tool to enable the mobile service
developer to easily accommodate different Ul renderings.

Chapter 3 also describes the created client architecture (see Deliverable 5.1: State of
the art analysis and recommendations on Context Awareness, Human Computer
Interaction, Mobile User Interfaces). Three types of clients exist: A Thin Client (a
browser application, usable on almost any mobile device), a Medium Rich Client (C# or
Java based application, usable on many devices like PDAs or smartphones with a
popular operating system or Java capability) and a Rich Client which is especially
designed for an end device and uses the device’s hardware and display capabilities. The
Thin Client and the Medium Rich Client are able to render a graphical user interface that
is described via the common language introduced in chapter 2. A Rich Client can also
use these definitions to create the user interface but this is not essential. It can use the
available services directly.

The Service Creation Environment developed in Workpackage 4 (Service Authoring) can
be used by a service creator to define a special mobile service. Beneath the services
(input data, output data), also the look & feel of the user interface can be adapted. This
is described in section 2.2.
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In order to offer a user interface that is able to use the created services, the render
component has to know, which services exist to be able to offer them to the user. The
following questions arise:

- Which services exist?
- Where are they?
- How to communicate with them (input data, output data and network protocol)?

- Which services did the user already subscribe to and which are available for
subscription?

To solve these problems, a UDDI (Universal Description, Discovery and Integration)
server is used that informs an end device about available services and subscriptions.
Furthermore, a UDDI server offers register and deregister functionalities. Also a user
management is necessary for the end device in order to check passwords and sessions,
to change user settings and preferences and to compare which services match the
user’s settings.

To access a service the UDDI server offers information about every registered service
and a pointer to the corresponding WSDL (Web Services Description Language)
document which describes the service in detail. A user interface can thus offer a
connection to the service and request and / or transmit data. This architecture fits
perfectly to the client architecture since all clients (and thus nearly any mobile device)
are able to use the services created within the LOMS platform. Section 3.4 introduces
the use of the services in more detail.

Chapter 4 contains a design approach for graphical user interfaces within the B2C and
B2B scenario that were already presented at the ITEA symposium in Berlin (October
2007). A common look & feel with the corresponding functionality was created and
already implemented for demonstration purposes. A common look & feel with easy
interaction capabilities lowers the difficulty of the user interface’s usability. This is
especially essential on mobile devices which come along with small displays and limited
input technologies.

Another task described in this document is interaction. Most user interfaces are
graphical ones. The interaction is limited to mouse clicks or keyboard input. In order to
offer highly intuitive and enjoyable interaction technologies especially on Rich Clients,
device sensors are used. Computer Vision and sensors for acceleration, weather
conditions or GPS can be used for interaction and context acquisition. Thin Clients do
not have the possibility to use device sensors so context acquisition can only be solved
by Medium Rich and especially Rich Clients. The use of device sensors for context
acquisition and interaction is described in chapter 5.

Chapter 6 finally summarizes this work. The practical implementations and tools that
deal with user interface creation, adaptation and use will be described in Deliverable 5.3
in more detail.
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2 Defining the User Interface

2.1 Abstract Ul Description

Currently, the development of the Ul of interactive applications is very difficult because
of the complexity and the diversity of existing development environments and the high
amount of programming skills required by the developer to reach a usable Ul: markup
languages (e.g., HTML), programming languages (e.g., C++ or Java), development skills
for communication, skills for usability engineering.

These difficulties are exacerbated when the same Ul should be developed for multiple
contexts of use such as multiple categories of users (e.g., having different preferences,
speaking different native languages, potentially suffering from disabilities), different
computing platforms (e.g., a mobile phone, a Pocket PC, a tablet PC, a laptop), and
various working environments (e.g., stationary, mobile).

Inside the LOMS project we already analyse different standards and modelling
languages for User Interfaces. UIML, XIML, UsiXML, Teresa and GUI/XML are described
in Deliverable 5.1: State of the art and recommendations on Context Awareness, Human
Computer Interaction and User Interfaces.

2.2 Abstract Device Description: CC/PP

The use of the Composite Capabilities / Preference Profile (CC/PP) information is
necessary to offer a device dependent User Interface (Ul). The Ul dependent information
like display size and sound functionalities are used by the enabling services to prepare a
fitting Ul and media content on the mobile device. The device information of the CC/PP
can also be integrated in the abstract user interface description.

The Multimedia Conversion Tool (MCT) described in Deliverable 4.1 (Extrapolations
from the state of the art) uses the device properties to generate fitting media content for
the device. The following xml scheme shows a sector of the CC/PP information.
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<rdf:Description rdf:ID="DeviceProfile">
<ccpp:component>
<rdf:Description rdf:ID="HardwarePlatform">
<rdf:type
rdf:resource="HardwarePlatform"/>
<prf:displayWidth>240</prf:displayWidth>
<prf:displayHeight>320</prf:displayHeight>
</rdf:Description>
</ccpp:component>

<ccpp:component>

<rdf:Description rdf:ID="Medialnformation">

<rdf:type
rdf:resource="MediaPlayer"/>

<prf:name>WindowsMediaPlayer</prf:name>
<prf:version>9.0</prf:version>
<prf:vendor>Microsoft</prf:vendor>
<prf:video_codec>msmpeg4v2</prf:video_codec >
<prf:video_bitrate>256</prf:video_bitrate>
<prf.video_frames>25</prf.video_frames>

<prf:video_output_format>wmv</prf:video_out put_format>
<prf:audio_codec>mp3</prf:audio_codec>
<prf:audio_bitrate>48000</prf:audio_bitrate >

</rdf:Description>
</ccpp:component>

Figure 1: Device capability profile according to XML

The entry of the “HardwarePlatform” and the “Medialnformation” inside the device
capability profile describes the display properties of the mobile device. Especially the
detailed components of the “Medialnformation” will be used by the MCT.
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2.3 Defining the Ul in the Service Creation Environ  ment

In WP4, a tool called Service Creation Environment was developed. Service Creation
Environment allows a Service Provider to configure his webservice according to his
needs. This also includes the Ul aspect of his webservice as well. The process of
configuring Ul starts with the service specification questionnaire design by the Service
Operator. The questionnaire has to include a question which lets the user decide on how
the Ul should look. One way is to let the user choose a skin as shown in the picture
below:

eryice Creation Environment ] i ] |

Fs
LOMS | Test Solutions Lid. Service Specification "University_Wehsites" h

=4l University_Websites
- @l General_Info
Eb @l Layout
1?8 Main_skin
gl Options
al University_Departments
F- dl Academic_Studies

Question D Which skin do you want to use? Help-Information

™ Plain blue and white
~ Academia
 User defined

[ Previous cuestion | [ MestQuestion | Show Example

Save and Exit Save and Depln\,r

Figure 2: Service Specification Questionnaire includes a question about Ul

In the next step, the Service Creation Environment (SCE) will configure a webservice
with the chosen value embedded into the business process (BPEL and WSDL
language), which will be deployed onto the LOMS platform server. Then the renderer of
the Ul (such LOMS Portal webservice, shown in Figure 6) performs a query according to
the running business process about the Ul configuration of the service, and renders the
Ul elements accordingly.

As seen in figure Figure 2, if the Service Provider selects the option “User defined”, it is
also possible to let the user define his Ul. In such case, the Service Operator needs to
provide an additional website, where the Service Provider can upload his Ul separately
in case he does not want to use the existing Ul. Such a website has an advantage
because it can be tailored specifically to the need of each service. However, extra
development time will be necessary. An example of such a website is shown in Figure 3.
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“_) LOMS Service Provider Client Page - Mozilla Firefox ;IEI!I

File Edit ‘iew History Bookmarks Tools Help

: T T
<.‘3 = = @ ﬁ_l‘ |[.q" http:ff130,149,154,198:8080/LomsClients/LomsLatesthewsProviderClientPage. jsf |'| |>| "!Guogle |\\],

Welcome to the LOMS Service Provider Client

&dd a new Latest News Entry

Media Type | videa file =l

File

Title/Summary

IC:\NUstradamus\nostradamu ‘Browse...: I

Mostradamus Trailer

additional Attributes 2.7 Mb
Awailability IL\mited (as specified below) j I Limited (as specified below) j
From 25 10 2007 08 00 Locations | gy ywheel -
To 28 0 Leni7 18 :30 zeilkinuer
Fier [ |
Costs 10 W Sponsored?

Add Entry Fesetform

Figure 3: Dedicated website for uploading Ul elements

Of course, it is also possible to either use only the website or the SCE to update the UI.
The Service Operator who designs each service template will have to decide, which
option is more suitable.
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3 The Client Architecture

To offer all LOMS services to different mobile end devices, in Deliverable 5.1 a Client
architecture has been introduced that consists of a Thin Client, a Medium Rich Client
and a Rich Client. These applications are all part of the Application Layer shown in
Figure 4 (introduced in Deliverable 3.4 of Workpackage 3 (LOMS Open Service
Architecture). It shows the different fields of applications that might be offered by the
client to the user and they are all based on the services of the Middleware Layer.

B
3
B
=
D

Browser Phanebook

iug-ins + buddyiist Eic.

o | Seivice Management | | WS-MetadataEx. | | Etc. |
%: g | Service Discovery | | WS-Federation | XML
s - - 1 | | ws-Policy || ws-Trust || |XM- Encryption]
LI wssec  |[samc]| | XMLDSig |
: Rl i || [ XML Parsing |
R L -
=g sIP HTTP/HTTPS Etc
32 TCP/TLS, efc.

Figure 4: Layered Architecture

This chapter introduces the three different clients in more detail and will especially
expose how the user interfaces are rendered. As already explained, a common and
abstract description language for the User Interface is used on all three clients.

3.1 Thin Client

The Thin Client is based on a browser and therefore usable on almost every mobile
device (smartphones, PDAs, laptops...). It requests the Ul at the LOMS portal webserver
and then receives an HTML page with interactive elements that is displayable and
useable on the device the request was sent from. Every time the user logs in at the
platform portal, a CC/PP description of the end device is transmitted to the webserver
and then stored in the user database.

Since the possibility to apply client side browser scripting (e.g. Javascript) on mobile
devices is limited, only simple, common functions are used if the CC/PP description of
the device contains the information that client side scripting is available. To adapt the
HTML pages to the requirements of the requesting device, server side scripting with
PHP is used. The developed functions read the abstract user interface descriptions
stored on the same server and transforms them into HTML. The capabilities of the
device are taken into account especially screen sizes, audio and scripting capabilities.
So a displayable User Interface can be built and sent back to the device
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It is not necessary to send the CC/PP description of the device to the webserver with
every request. Only when the user logs in, the data should be sent to update the user
database. Any later user interface request to the webserver leads to a CC/PP request of
the transformation process towards the user database. Figure 5 shows a schematic
overview of the dataflow.

The connection to the user database will be implemented as a LOMS exposed enabling
service that offers methods to read and write to the database.

Acquiring context is quite difficult for Thin Clients since there is no possibility to read
data from device sensors (due to browser restrictions). Context parameters like location
or weather have therefore to be requested from services or entered by the user
manually. This results in a static, more uncomfortable application that needs plenty of
manual input.

Figure 5: Thin Client, dataflow for Ul rendering

3.2 Medium Rich Client

The Medium Rich Client is a standalone application that is executable on many
Operating Systems of mobile devices. It can be developed using Java or the .Net
framework. The principle of displaying User Interfaces is similar to the Thin Client
approach but works more self-sufficient.

The dataflow of this set-up is as follows: First the Medium Rich Client requests and
receives a user interface description from the LOMS portal webserver. This description
is then parsed and rendered with the help of the CC/PP description of the device
capabilities. Here common display rendering libraries for user interfaces are used that
are able to render the needed objects like texts, buttons or input fields. This then results
in a similar look & feel as the Thin Client’s one. But the advantages of the Medium Rich
Client are the possibilities of displaying richer media contents like videos and providing
nicer Interfaces with graphical feedback or audio. Figure 6 summarizes the data flow.

Further on, Medium Rich Clients are able to communicate with the device’s hardware.
This offers the possibility to read sensor data for context acquisition (e.g. GPS sensors
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for location, thermometer for weather). This offers access to more LOMS services that
are context sensitive.

Figure 6: Medium Rich Client, dataflow for Ul rendering

3.3 Rich Client

The Rich Client is a standalone application that can be built for a special end device and
for a special scenario. In the B2C demonstration it was created for the medieval film
festival that takes place in the castle fever theme park. It therefore provides highly
interactive user interface elements like a map with navigation functionality. The
rendering of the user interface can be done with the help of the abstract description, but
there is no need to use this. Every rendering and interaction can be directly integrated
into the application. It can just use the user data like CC/PP description to adapt the user
interface to deviant device capabilities.

For searching and using the offered LOMS services the UDDI server can be used
directly for requests (see section 3.4).

The main advantages for the Rich Client approach are the possibility to use high end
end devices with highly interactive user interfaces and the possibility to use a wide range
of device sensors for context acquisition. Figure 7 shows the data flow for User Interface
rendering of the Rich Client for the B2C demo “Castle Fever Film Festival”.
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Figure 7: Rich Client, dataflow for Ul rendering

3.4 Searching and using LOMS Services

This section explains how the three different clients search and use the existing LOMS
services and how they register and deregister a new service. It is all based on an UDDI
server.

3.4.1 UDDI

UDDI (universal description, discovery and integration) is a registry to create and
implement a directory of web services [31]. SOAP requests to UDDI servers result in
answers containing information about available web services. The result can also
contain pointers to web service specifications (e.g. WSDL files describing the service)
[31].

UDDI contains more than just information on web services. It was created to give
information about businesses to requesters. Each business is represented as a
BusinessEntity [32] that contains information about the physical location of the business,
telephone numbers or web pages. Each BusinessEntity can be associated with one or
more BusinessService [32]. The information about such a service can than point to a
WSDL description of the service.

The UDDI registry is based on XML and contains the so called Green Pages for
information about services offered by a business. A wide range of implementations for
UDDI servers exists.

3.4.2 LOMS UDDI server and client access

For the end user application it is essential to have an UDDI server that can be requested
for the location of LOMS services. Every request results in a WSDL description of a
LOMS service that contains the location (URL) of it. Further on this server enables the
clients to get information about users that already subscribed to this service and
information about the service’s topics in order to offer services only to a user whose
preferences fit to the topics.

As already described, UDDI also offers register and deregister functionality. Therefore
the server always has an updated list of subscriptions and users. Figure 8 shows a brief
overview of the communication between UDDI server, clients and web services.
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Figure 8: UDDI server and client communication
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4 B2B and B2C GUI for the Mobile User

4.1 Introduction

The focus of this chapter is to visualise how the LOMS Services can be presented on a
mobile device. This is done for selected services within the B2B as well as the B2C
scenario.

For each kind of mobile device several presentation and navigation options need to be
considered. As a proof of concept, this visualisation concentrates on a PDA, which
represents a medium-sized and medium-complex mobile device.

The B2B screen designs describe a coherent workflow of a machine manufacturer
service technician. The B2C screen designs represent a sequence of actions of a
Medieval Theme Park Visitor.

For each of the used services the backend-process is also described. This allows a
better understanding of what needs to happen at the backend for the defined Graphical
User Interfaces (GUI) for mobile users.

Both GUI designs are based on scenarios that illustrate one possible way of using LOMS
in the B2B respectively B2C context. There are many other scenarios possible which the
service provider specifies in the service specification questionnaire (see Deliverable
4.2). Such decisions will automatically influence the workflow and the specific GUI
content for the mobile user. Therefore it always has to be considered that the following
GUI designs only represent a specific version and not a standard version for each
mobile user.

4.2 Design Guidelines for Mobile Applications

There are some guidelines that have been considered for the design of the LOMS
mobile user GUI (see also Deliverable 5.1).

- Typing on a mobile device is difficult without a keyboard, therefore it is better to
offer a selection mechanism.

- The users do not want to learn new techniques. Therefore use common
interfaces and interaction mechanisms. Be consistent.

- Design mobile applications from the view of a mobile user. Bear in mind the small
screen size. Look ahead, e.g. make numbers on required sites selectable for
dialing.

- Offer the possibility to correct mistakes (undo) and to navigate to the previous
page.

- Use a meaningful wording to prevent misunderstandings.
- Highlight clickable graphics and texts from the rest of the content.

- Use simple icons instead of abstract verbs.

4.3 B2B scenario: Summary of Service Technician Wor  kflow

Hans is a service technician at the MBau GmbH. He is 45 years old, married and has 2
kids. He works for the company since 21 years. His task at the company is to assemble
and maintain machines on the customer’s side.
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When Hans starts to work in the morning, he searches for new work orders in the CMS
of the company with the service SearchNewOrder using his mobile device. Therefore he
connects his mobile device selecting the service Connect with the internet and logs in
on the intranet of the company via a VPN Client. There he can see all the work orders
which are relevant at the moment. When he selects one of the orders he receives more
detailed information (e.g. customer name, address, machine type, etc.) about the job. If
he accepts a work order, the status in the CMS is changed from ‘available’ into
‘reserved’ and no other technician can choose the same work order.

Hans has chosen his new order by the company Bookprinter AG, and calculates, with
the Route2MachineOperator , the route from his current position to the Bookprinter AG
and the time that he will need for his travelling. In this calculation the current traffic jams
and construction sights are taking into consideration as well as the service stations that
will be located on the way.

The order acknowledgement and the time when Hans will be planning to arrive at the
Bookprinter AG will send an automatic notification to the responsible person at the
customer’s side via email or SMS using the service Notification2MachineOperator
The name and data of this person would be readout from the CMS of the MBau GmbH,
in case that he is still connected with the intranet, otherwise a new connection with the
Intranet will open.

Once Hans has arrived at the Bookprinter AG, he requests a routing plan to the exact
position of the new machine at the customer's premises selecting the service
Route2Action .

After he located the machine to be maintained, Hans connects his mobile device to the
in-house wireless network of the Bookprinter AG, by using the service AutoConnect .
Now he has the possibility to get information and documents which help him to do the
job (e.g. working instruction, user manual, specifications, check lists, etc.).

In our case he needs a maintenance procedure of an assembly he has never seen
before. So, he starts the service LocalisationErrorPosition  which reads the required
machine information from the RFID tag that is installed at the assembly, transmits it to
the service and receives the exact maintenance procedure for this assembly on his
mobile device.

After he has finished the job, Hans starts the service Report which generates the report
based on the information of the working order automatically. He can add some
comments to this report. To complete the report and the job, he receives a digital
signature from the customer.

Hans forwards the service report to the MBau GmbH, whereby the status of the service
assignment is synchronised with the MBau portal. Finally he receives an automatically
generated travel expense report.
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4.4 B2B scenario: Graphical User Interface
4.4.1 The B2B Main Menu

The Main Menu is the first screen which a mobile user
sees when he starts the LOMS Service. On this screen
all the different services are displayed. The mobile user
scrolls down to see further services and selects one of
them by clicking on it. With the ‘Cancel-Button’ the
LOMS service can be closed.

Figure 9: GUI — Main Menu

4.4.2 The Service Connect

There are different connection possibilities for the mobile user to connect his mobile
device to the Internet: W-LAN (Wireless Local Area Network), UMTS (Universal Mobile
Telecommunications System) or GPRS (General Packet Radio Service). If the mobile
user needs a connection to the Internet, he selects "Connect” in the main menu.

After having selected W-LAN, first, the mobile user has to enter an authorisation key
which allows him to use the LAN.

The ‘LOMS-Button’ navigates to the Main Menu.
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Connection Possibilities: Mobile user selects W-LAN: Enter user login data:

User login data entered: Waiting for connection: Connection successful:

Figure 10a/b/c/d/e/f: GUI — Connect
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Figure 11: Flowchart — Connect
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4.4.3 The Service SearchNewOrder

With the service SearchNewOrder the mobile user searches for a new work order in the
system. He receives a list of open service jobs which are filtered according to his skills
and his current location, or other attributes previously defined. The skills of the mobile
user are stored in the user profiles of the CMS. To use this service the mobile device
has to be connected to the Internet.

Telephone numbers that are shown on the display can be selected this initiates a
connection with this number.

Connection request: List of work orders: Detailed job information:

Figure 12a/b/c: GUI — SearchNewOrder
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Figure 13: Flowchart — SearchNewOrder
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4.4.4 The Service Caselnformation

The service Caselnformation requests and displays detailed information of the relevant
service case belonging to this service job which includes an overview of the service
case, the customer and the machine at first. More detailed information is organised in
categories. From that point on the mobile user can navigate in different menu levels in
order to find more detailed information if desired.

Service Case Information: Customer Information: Machine Information:

Figure 14a/b/c: GUI — Caselnformation
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4.4.5 The Service Notification2MachineOperator

When the mobile user
accepts a working job,
a message is sent to
the customer. This
could be an email, a
SMS, mms or a fax.
The expected approach
time, the name of the
mobile user and the
telephone number will
be sent within this
message.

The mobile user has
the possibility to add
some comments to the
message by clicking
the ‘Edit-Button’.

Send SMS to customer:

sent:

Figure 15a/b: GUI — Notification2MachineOperator

Acknowledgment for message
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Figure 16: Flowchart — Notification2MachineOperator
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4.4.6 The Service Route2MachineOperator

If the mobile user has selected a new working order he
can request a routing plan to the customer’s premises by
using this service.

The service identifies the exact position of the mobile
user via GPS. Furthermore, the company's CMS delivers
the position of the customer. These coordinates will be
transmitted into the routing plan. Therefore the routing
plan has both coordinates, from the user and the
customer, and then calculates the route.

The mobile user has the possibility to change his
position or destination manually by clicking the ‘Edit-
Button’. Besides, he can choose if he will be routed via a
map or a text. This also depends on the used client type
since not all clients might be able to visualise a map that
updates the user position automatically (here at least a
Medium Rich Client is needed).

Via the ‘Tools-Button’ the mobile user can de- or activate
some additional map-tools, e.g. zoom.

Calculation of route: Instruction via map:

Request for route calculation:

Instruction via text:

Figure 17a/b/c/d: GUI — Route2MachineOperator
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Figure 18: Flowchart — Route2MachineOperator
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4.4.7 The Service Route2Action

When the mobile user arrives at the customer’s
premises, he can request a routing plan to the exact
position of the machine.

The service identifies the exact position of the mobile
user via GPS. Furthermore, the company's CMS delivers
the machine position The service identifies the exact
position of the mobile user via GPS. Furthermore, the
company's CMS delivers the position of the customer.
These coordinates will be transmitted into the routing
plan. Therefore the routing plan has both coordinates,
from the user and the machine, and then calculates the
route.

The mobile user has the possibility to change his
position or destination manually by clicking the ‘Edit-
Button’. Besides that he can choose if he will be
navigated via a map or a text.

Via the ‘Tools-Button’ the mobile user can de- or activate
some additional map-tools, e.g. zoom.

Calculation of route: Instruction via map:

Request for route calculation:

Instruction via text:

Figure 19a/b/c/d: GUI — Route2Action
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Figure 20: Flowchart — Route2Action
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4.4.8 The Service LocalisationErrorPosition

With the service
LocalisationErrorPosition
the mobile user has the
possibility to find out
exactly where the machine
is broken and which reason
is responsible for this error,
or where the machine
needs to be maintained.
The service technician
connects the mobile device
via a special interface,
Bluetooth or RFID (Radio-
frequency identification)
and reads out all the
information that he needs
to repair or maintain the
machine.

Connecting to machine:

Figure 21a/b: GUI — LocalisationErrorPosition

Machine details:

Figure 22: Flowchart — LocalisationErrorPosition
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4.4.9 The Service Report

Finally, the service Report is selected when the service
technician has finished the job and a report is to be
generated based on the information of the service work
order.

The service searches all significant information (e.g.
customer, operation-ID, address, date, service
technician, job description, working order, etc.) from the
CMS and generates a final report. The mobile user can
add same comments by clicking on the ‘Edit-Button’.

The report is sent to the customer and the CMS is
updated. A travel expense report is also generated.

Relevant information: Comment:

Figure 23a/b/c/d: GUI — Report

Report generation:

Successful transmission:
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Figure 24: Flowchart — Report

© LOMS Consortium Page 32



ITEA D5.2 - Ul Design Methodology 21.11.07
Project 04012

4.5 B2C scenario: Activities of a Theme Park Visito r

Marc and Frank are already subscribed to the medieval film festival community and get first
hand information about the current activities.

Marc discovers that the film festival service organises a celebrity spotting contest at the
film festival. The winner will get a number of film tickets. Marc is always in for such
events and he contacts Frank who also likes this sort of games. Frank was also following
the event on TV and they agree to go to the film festival together the next day. As Frank
and Marc live near Ghent, they decide to meet at the film festival entrance at 2pm.

01:55pm: Close to the film festival, Marc receives a message on his phone indicating
that all film community members get a discount on the entrance fee for one film during
the festival. Since Marc is already subscribed to the service he receives an additional
message containing the actual e-coupon.

02:00pm: Marc arrives at the theme park and registers immediately for the celebrity
spotting contest.

Marc is just in time to see the actor Jan Decleir leaving. As Marc has joined the celebrity
spotting contest, he immediately uses his mobile to take the picture and uploads it to the film
service. His friend Frank arrives one moment later but he has just missed Jan Decleir
leaving the festival. This already sets the score to 1-0.

02:10pm: First Marc and Frank want to get an overview of the park including their
current position and information about available attractions, rides and film festival
events. An interactive 3D map is thus displayed on Marc’'s PDA including all this
information. The graphical user interface also provides textual information about any
attraction and venue selectable by the user.

02:20pm Knowing where they are, Marc and Frank decide to split up and join some
attractions on their own. They agree to meet again later in the afternoon to have a cup of
coffee together.

Marc wants to know the shortest way to the “Wild Journey”. Applying this request to the
system, the navigation service starts to guide him to this ride by visualising the way on the
map and / or giving audio commands where to go next.

03:00pm: The theme park also offers a Waiting Time Service to the user. This means the
user can get information about current waiting times at all attractions. This might help him to
decide which ride to take next, which maybe later. Frank starts again the browser on his
smart phone and logs in. On the overview page, he can see that he only has to wait five
minutes at the Ghost Castle and thus decides to go there.

At the same time Marc steps out of the Wild Journey and uses the Waiting Time
Service to decide where to go next. He had previously planed to visit the Alligator Hell,
but the Waiting Time Service says that there is currently a huge run on this attraction.
On his PDA, waiting times are illustrated above the attractions on the interactive 3D map
through a coloured bar.
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03:30pm: Reaching the Cinedome in the theme park, Frank receives a notification that there
are interesting news available. He accesses the list of latest news compiled just for him
being near the Cinedome. The list contains two items

1. Premiere of the film with Jan Decleir will start at 06:00pm at the Cinedome
® watch trailer video sponsored by Heineken (free of charge)

2. Actress Hanna Blond has a liaison with Johnny Dab
® read the story (free of charge)
® view video interview with Hanna & Johnny (50 ct)

Frank chooses to watch the video being charged to the sponsor. After having viewed the
trailer video on his mobile, he decides to watch the full movie in the Cinedome later.

03:45pm: After having a short message conversation Frank and Marc meet at the Knight
Restaurant.

04:30pm: Frank decides to try out the Wild Journey while Marc wants to go for the Castle
Escape. This attraction was especially designed for devices using the LOMS service. It
provides an amazing augmented reality game (as a downloadable standalone application)
in which the user has to find his way out of the castle. Using his mobile device in the castle,
the user has to unravel some mysteries. On the screen of the device the environment is
augmented with additional objects helping the user to get out of the castle.

06:00pm: Marc and Frank move to the Cinedome to see the Film “Adventures on a Platform”
with Jan Decleir. Marc can now use the e-coupon he received when entering the theme
park.

08:30 Mark and Frank leave the Theme Park and travel home.
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4.6 B2C scenario: Mobile User GUI Design
4.6.1 Personal Portal — Authentication

Enter user data:
The authentication to the Personal Portal is a requirement
for using the LOMS services.

The user has to enter his user name and password and
will be authenticated via the Personal Portal Environment
with the user database. After a correct authentication the
user can use the available LOMS services.

User data entered: Connection set-up: Successful authentication:

Figure 25a/b/c/d: GUI — Authentication
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Figure 26: Flowchart — Authentication

4.6.2 Personal Portal — Available Services

If new LOMS services are available, the user has the possibility to subscribe to a
service. After that the new service as well as the old ones can be started up.

If the user has chosen a LOMS service he always has the possibility to come back to the
LOMS menu by clicking the ‘LOMS-Button’.

List of (new) services: Subscribe to new service: List subscribed services:

Figure 27a/b/c: GUI — Available Services
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Figure 28: Flowchart — Available Services

4.6.3 Personal Portal = My Account

Under My Account the user can create, edit and delete
several personal settings like My Profile , My Balances ,
My Coupons , My Preferences , etc.

Other services can belong to these settings (see section
4.6.7 Medieval Film Festival — Latest News Service).

Figure 29: GUI — My Account
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4.6.4 Personal Portal = My Coupons

List of personal eCoupons: eCoupon detailed information:

The user gets an
overview of all eCoupons
that he has received from
a LOMS service.

By selecting one
eCoupon he receives
details like the

destination, use-by date
and who has issued the
coupon. Furthermore he
can use or delete the
coupon.

Figure 30a/b: GUI — My Coupons

Figure 31: Flowchart — My Coupons
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4.6.5 Medieval Film Festival = Menu

After the user has chosen the new LOMS service
“Medieval Film Festival” an overview of the provided
services is shown. He can choose one specific service
by clicking on it, step back to the LOMS service by the
‘LOMS-Button’ or go forward directly to his Personal
Portal account via the ‘My Account-Button’.

Figure 32: GUI — Medieval Film
Festival - Menu

4.6.6 Medieval Film Festival — Current Events Service

The user gets an overview of the current Medieval Film Festival Events and can sign on
for those.

List of current events: Celebrity Spotting Contest: Successful registration:

Figure 33a/b/c: GUI — Current Events
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Figure 34: Flowchart — Current Events

4.6.7 Medieval Film Festival — Latest News Service

If the user is located in a predefined area on the
Castle Fever Theme Park he can receive Latest News
about a special Medieval Film Festival topic.

The user has the possibility to select between
different media, which defines how he will be
informed. Furthermore he can choose different
charges for selected media.

Therefore the settings that he has stored in his
preferences, under My Account and their under My
Preferences , will be considered.

Figure 35: GUI — Medieval Film

Festival - Latest News
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Figure 36: Flowchart — Latest News

4.6.8 Castle Fever Theme Park — Menu

After the user has chosen the LOMS service “Castle
Fever Theme Park” he gets an overview of the
provided services. He can choose one by clicking on
it, step back to the LOMS service list using the ‘LOMS-
Button’ or step direct to his Personal Portal account
via the ‘My Account-Button’.

Figure 37: GUI — Caste Fever

Theme Park - Menu

© LOMS Consortium

Page 41




ITEA
Project 04012

D5.2 - Ul Design Methodology

21.11.07

4.6.9 Castle Fever Theme Park — Map Service

The Castle Fever Theme
Park has a map service,
with which the visitor gets
an overview of the theme
park and his attractions,
rides and events.

By clicking on one of the
attractions, rides or events
he gets detailed information
about these services.
Furthermore he can select
the ‘POI-Button’ via that he
can be navigated to a
destination where he wants
to go.

List of attractions:

Loading the map:

List of rides:

Showing the map:

List of events:

Figure 38a/b/c/d/e: GUI — Castle Fever Theme Park - Map Service
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Figure 39: Flowchart — Map Service

© LOMS Consortium Page 43



ITEA
Project 04012

D5.2 - Ul Design Methodology

21.11.07

4.6.10 Castle Fever Theme Park — Point of Interest

With the Point of Interest
(POI) service the user has
the possibility to be routed
from his current position to
an attraction, ride, events
or other place inside of the
Castle Fever Theme Park.

His current user position
will be located via GPS or
another Theme Park
Localisation Service
(WLAN, Bluetooth, etc.).
He receives the localisation
plan via text and map.

Furthermore, he can edit
the start position or
destination by clicking the
‘Edit-Button’.

Calculating route to POI:

Figure 40a/b/c/d/e: GUI — Point of Interest

Calculating current position:

Instruction via text:

Service

Positioning:

Instruction via map:
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Figure 41: Flowchart — Point of Interest

4.6.11 Castle Fever Theme Park — Waiting Time Service

List of all waiting times:

The service Waiting Time gives an overview of current
waiting times for the Castle Fever Theme Park
attractions, rides and events.
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List of attraction waiting List of rides waiting times: List of events waiting times:

times:

Figure 42a/b/c/d: GUI — Waiting Time

Figure 43: Flowchart — Waiting Time
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4.6.12 Castle Fever Theme Park — Latest News Service

If the user is located in the Castle Fever Theme Park
area he receives Latest News about the park if he
subscribed to this service.

Figure 44: GUI — Castle Fever
Theme - Park - Latest News

Figure 45: Flowchart — Latest News
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4.6.13 Castle Fever Theme Park — Castle Escape Game Download

For the special Castle Fever Theme Park attraction
“Castle Escape” the user needs an additional service
for his mobile device. This service has to be
downloaded and installed before entering this
attraction.

If the user has not subscribed yet to the service and
is standing in front of the attraction he gets
information that he first has to download the service.

Figure 46: GUI — Castle Escape

Game Download

Figure 47: Flowchart — Castle Escape Game Download
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5 Using Device Sensors: Context and Interaction

Device sensors are hardware components that can either be embedded into a mobile
device or externally connected to the device. Sensors can be used to acquire context or
to interact with the system using the sensor as input device.

If the context is acquired locally by the device this information may be used to access
and use context sensitive services offered by the LOMS platform. Services can act in
different ways according to the context, e.g. a Restaurant can lower its prices if the
weather is bad or some services may only be offered if the user is near to a defined
point of interest. Examples for parameters that describe the context of a user are
location (GPS or RFID sensors), weather (temperature, light or humidity sensors), time,
people nearby or noise (acoustical sensors). Context acquisition in the LOMS world is
described in chapter 5.1.

Using device sensors interaction techniques can be applied through a user interface.
Since simple clicking and text input is not quite enjoyable on mobile devices, new
intuitive interaction techniques can be developed using sensors. Using GPS or
acceleration sensors movements and rotations can be detected and used for interaction
with an application. Especially when using Augmented Reality user interfaces this
information is needed to augment the real world with information depending on location
and rotation (e.g. field of view). Further on microphones (which are nothing but
acoustical sensors) can be used to realize speech input which is a very natural way of
interaction. Speech recognition is these days quite difficult to implement because of
limited computation power of mobile devices and missing development tools. Chapter
5.2 deals especially with optical sensors and computer vision. Here it is described how
computer vision can be used to detect objects, patterns and thus movements and how
this information can be used to interact with the system.

5.1 Context Acquisition

Context means the position, environment and status of a mobile device [51] and thus
describes the situation user and/or device are currently in [52]. It should be identifiable
by a unique name and has a number of relevant features. Each feature can be described
through values by the context. [52] defines human context and physical context:

Human context provides information about the user like personal habits, emotions or
biological conditions. Further on the social environment is addressed through people in
her surroundings, social interactions and group dynamics. Human context also relies on
tasks like spontaneous activities, common goals and engagement.

Physical context addresses physical conditions in the user’s surroundings. It gives
information about position (absolute or relative to other objects / persons),
infrastructures like computational resource in the environment, communication
possibilities or task performance and other physical constraints like noise, light,
temperature or air pressure.

Context acquisition can either be done explicit or implicit. Explicit acquisition means the
direct input of context data by the user. For example when she is setting location based
time and date or changes display brightness or audio volume according to her
environment. Implicit acquisition results from analysing sensor data. Examples are
switching of the device when the user hasn’t interacted with for a longer time or apply
energy-saving actions when the battery power is low.
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Location is a context parameter many applications are dealing with and especially
important in the LOMS project. Location information can be used on mobile devices for
providing location based services like searching objects, persons or computational
resources in the surroundings [52, 53]. Location can be analysed outdoor using
technologies like GPS or indoor using for example IR or Bluetooth.

Deliverable D5.1 introduces several examples for location based services.

Because context means more than just location [52] it is important for future mobile
devices to be extended by additional sensors. This enables them to react on different
context sensitive parameters.

Examples for context sensitive parameters are the environmental brightness and
background noise. A mobile device might react on these parameter by changing display
brightness and contrast or by changing the device’s audio volume. Further on also input
modalities of a device might adapt to context. Audio filters can be applied while the user
is in a noisy environment to enhance the quality of a voice memo.

Motion sensing enables the device to react on movement, acceleration or rotation. Many
devices are capable of changing the display from vertical to horizontal by analysing how
the user is currently holding the device. Energy-saving can also be inserted by
decreasing the render framerate and display brightness.

Some mobile devices exist to control the training of an athlete. They might warn a user
when her pulse or blood pressure exceeds a limit [52].

Table 1 introduces some available sensors, measurable parameters and example
applications.

Type Sensor Parameter Example Application
Optical /| Photo diode Brightness Adapt display brightness and
Vision contrast
Colour sensor [/ Visible Computer Vision:
camera surrounding . .
Object recognition,
tracking
Auditory Microphone Volume Adapt volume of the device to
context
Frequency Speech recognition,

speaker recognition,

ultrasonic tracking

Location Position sensor | Global position Outdoor navigation
(GPS)
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Position sensor Local position Indoor navigation
(IR, Bluetooth...)

Acceleration Movement, Inddor and outdoor navigation,
sensor rotation,

acceleration analysis on device adjustment to

change display from vertical to
horizontal,

increase font sizes while user is
moving

Physical / Thermometer Temperature Air temperature display,
Biological

hndv/ tamnaratiira rnantrnl

Manometer Pressure Air-pressure display,
hlnnd nracciira ~rnntrnl

Touch sensor Touch Touchscreen,

Analyse how the user is holding
the device

Table 1: Context sensitive parameters and sensors

5.2 Computer Vision and Interaction

Since many mobile devices are camera equipped or can be rigged with an external
camera this can be used as an input device for interacting with a mobile application
through an appropriate user interface. The computation power of mobile devices is these
days often high enough to use simple computer vision algorithms for object recognition,
tracking, pattern recognition and matching locally. Another approach in this field is to use
a client / server approach in order to send camera images to a server which can do the
image calculations very fast.

The data calculated by computer vision algorithms can then be used for interaction.
Parameters like movements, acceleration, location detection through pattern matching
and field of view analysis are feasible for interaction tasks like selection and
manipulation. Especially in the field of Augmented Reality user interfaces optical tracking
using computer vision is needed to calculate camera matrices based on detected image
patterns.

Section 5.2.1 contains a taxonomy of computer vision techniques, introduces the
functions of the algorithms and the data obtained. Section 5.2.2 explains how this data
then can be used to apply intuitive interaction techniques through appropriate user
interfaces.
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5.2.1 Computer Vision

First of all, the captured camera image has to be analysed. Distinctive image features
have to be extracted out of the raw pixel data to reduce the amount of data to be
processed in the following steps. There are many common algorithms which extract
image features of different type. Care has to be taken to select the feature extraction
algorithms according to the addressed problem. Some types of features provide different
levels of granularity e.g. are scale invariant. One of the most common tasks is to extract
edges which can be done by simply using a Sobel or Laplacian filter. More accurate
edge detection can be done using a so-called optimal edge filter (see [65]). If the task
needs to differentiate between coloured objects an extraction of coloured areas would be
reasonable. Here, the algorithm described in [55] would be appropriate.

The output data of this first step of image analysis would be a set of extracted feature
points maybe with additional information, e.g., about the reliability of the according
feature point or an abstract descriptor. In the case of the Sobel filter, a potentially multi-
dimensional gradient field would be the resulting data. Some other feature extractors like
the Kanade-Lucas method [56] or SIFT [57] output a position and additionally an
abstract descriptor which allows the comparison of features.

Another class of feature extractors are those which output vector information like straight
lines or even arbitrary curves. Some of them work on the output of lower-level algorithms
like the Sobel filter, some other can progress directly on the raw pixel data. An example
is the Hough transform [58] which processes the raw pixel data and transforms the
pixels into parameter space. Straight lines as well as parametrizable curves can be
detected using the Hough transform.

Using not only still pictures but video implies the analysis of changes over time, e.g., the
movement of an object or the camera itself. This problem has been addressed by many
algorithms with the collective term “tracking”. Again, there are different approaches
regarding the used data. Tracking can be done at pixel level in terms of determining the
motion direction of some parts of the scene by using optical-flow methods like in [59].
Other approaches use low-level features calculated in a first step. As an example, the
Kanade-Lucas-Tomasi feature tracker [60] uses the previously mentioned Kanade-Lucas
features for tracking. The additional information belonging to each feature position
allows comparing two features in respect of a defined similarity criterion.

The so-called accumulation or voting methods use another approach to extract features.
They accumulate points or prior calculated features, sometimes with their according
probability, in order to stabilize the result. One example for this type of algorithm is the
Hough transform [61] which can be used to detect the occurrence of parametrizable
functions, e.g., lines or arcs. The Hough transform can be used upon the raw pixel data
as well as on other feature points. The advantage of this kind of algorithms is their
stability over time, e.g., the Hough transform even can detect a partially occluded line.
This leads to the ability to track lines instead of edges and also possible junctions of
lines can be predicted even when they are not visible.

To this point, only features have been tracked without considering geometrical
correlations. With knowledge about the geometrical form of an object, e.g. a 3D model of
an object, a tracking of a particular object is possible. With the geometrical description,
recognition of an object is possible whereby translational and rotational values can be
estimated. This also can be used to estimate the camera position as shown in [62]. The
approach shown there uses a coarse 3D model of the surroundings. The image is
processed at raw pixel level where edges are extracted. Basically, the edges are
matched with the 3D model and a frame-to-frame tracking is done. With the help of
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additional sensors fast recovery from fast motions or after dynamic occlusions are
possible. Bleser, Wuest and Stricker show in [63] a method for an online camera pose
estimation using only few or even only one known object. Also, a camera pose
estimation can be done with an artificially built landmark like a special barcode, e.g. in
industrial environments.

For object recognition in general, there are different approaches. Where only an object
class is needed, e.g., for rough sorting, an object classifier like a Bayesian classifier [64]
would be sufficient. For generic object recognition more properties of the object must
been taken into account. For example, non-deformable object whose texture is known
can be recognized using the SIFT-features of the texture.

5.2.2 Interaction

An Interaction Technique is a way to use an input device to enter information into a
computer [54]. In the previous section it is described how camera and computer vision
algorithms can be used to recognize and track objects. In this section we explain how
this data can be mapped to different interaction tasks. So in this special case the input
hardware is a camera offering several intuitive interaction tasks to mobile users.

Interaction tasks describe the goals of a user. Examples for goals are the selection of an
user interface element, the change of the current view or the rotation of an object. In [54]
the following interaction tasks are classified:

- Position Interaction Task
- Selection Task

- Text Interaction Task

- Quantify Interaction Task
- 3D Interaction Task

Using the camera as input device and computer vision for data acquisition text
interaction tasks and quantify interaction tasks can not be implemented as basic
interaction tasks without using additional input devices, metaphors or techniques. The
Position Interaction Task means to specify a position to the application. A simple
example for this is moving the mouse cursor on a desktop computer. Using computer
vision, the 2D position of an object in the camera frame can be analyzed and this data
thus be used for the Positioning Interaction Task. The selection Interaction Task
describes how an element from a choice set can be chosen. Choice sets consist of
commands, attribute values, object classes or object instances. Examples for selection
are thus clicking on a user interface element (object instance) or on an entry of drop
down box (e.g. attribute values). 3D Interaction tasks can again be subdivided in
manipulation and selection. Here especially the translation and rotation in 3D space is
addressed. Therefore a six degree of freedom tracking — in this case optical tracking — is
required. 3D interaction tasks using optical tracking through computer vision can be
found especially in the field of augmented reality.

Table 2 summarizes the introduced computer vision techniques, the data acquired and
the interaction tasks that may be executed using this data.
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CV Technique Data Interaction Tasks

Object / Pattern 2D Image Position, 2D rotation | Position Interaction,

Recognition selection, positioning,
rotation

Camera Pose 3D Position and Orientation of | Manipulation (esp. Viewpoint)

Estimation Camera

Tracking 3D object position, 3D rotation | Position interaction,
positioning, rotation

Table 2: CV techniques, acquired data and interaction tasks
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6 Conclusion

This document introduces the user interface methodology created in Workpackage 5.
Chapter 2 first explains how user interfaces can be described through an abstract
language and how this textual information can be used by renderers to create a user
interface for an arbitrary system. Also an abstract description of devices through CC/PP
is addressed here. User interface renderers get informed about the device a user is
working with through this description language. It contains particularly information about
the device hardware so that user interface and interaction methods can be adapted to
these facts. Further on Chapter 2 explains how the look of user interfaces can be
changed in the service creation environment.

Chapter 3 summarizes the client architecture introduced in Deliverable 5.1. It addresses
the device characteristics like hard- and software capabilities and how user interfaces
can be rendered on these devices. Further on the use of UDDI is addressed in this
chapter to inform the end user application about available and registered services and
how they can be accessed.

Chapter 4 contains user interface design proposals for the LOMS B2C and B2B
scenario. It describes the look & feel as well as the functionality of interactive user
interface elements.

Interacting with a user interface using cameras and computer vision algorithms is
explained in chapter 5. It introduces computer vision techniques, the data acquired
through these techniques and the mapping of this data to interaction tasks.
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