








EvaluationCase Studies

 Evaluation by applying the 
toolkit for rapid prototyping

 Utilised in two HCI courses as 
well as academic and 
industrial research labs

 10 thesis case study 
information appliances

Chapter 7 CaseStudiesand Discussion

[Kim et al., 2004]. The motivation behind this example is to illustrate the rapid
prototyping of such a location-basedmessagingsystem,and to highlight possible
extensionsof the Þrst prototype.

Implementation

The prototype1 implements the following functionality: users are able to send
messagesto situated displaysfrom their mobile phonesby using text messages,as
illustrated in Figure 7.1(a). Alternatively they can use a graphical software front
end (cf. Figure 7.1(b)) to write or draw messagesand choosea display from a list
to sendthe messageto (similar as in the StickySpotsproject [Elliot et al., 2007]).
The messagedisplays are implemented with the wireless graphic LCD, and can
be easily distributed acrossmultiple rooms in the home; for instance near the
front door as illustrated in Figure 7.1(c). The software organisesthe routing of
messagesto the graphic LCdisplays. Thus, this systemimplements a Þrst iteration
of a prototype that allows situated messaging.

(a) Sending messages
from phones.

(b) Writing messages. (c) Situated messagingdisplay.

Figure 7.1: Location-basedmessagingappliance.

In the following, three implementation aspectsof the systemare brießy described:
the dynamic integration of distributed displays, the handling of incoming text mes-
sages, and the forwarding of messagesto displays. The system dynamically inte-
gratesnew connectedgraphic LCdisplaysinto the application by using the At t ach
event of the Devi ceManager . The event handler method checks for the correct
device type (line 3 in Figure 7.2) and the speciÞcationof two metadata tags: ap-
plianceand location (lines 6 and 7 in Figure 7.2). The appl i ance metadata entry
tags all hardware devices that are assignedto this appliance, while the location
metadata entries specifythe location of the display (and thesenamesare added to

1 Development project: Locat i onBasedMessagi ng [Marquardt, 2008].
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the digital information (that usually resideson the desktopcomputer) into the ev-
eryday environment. The easyto useAPI and the encapsulatedsoftware building
blocks allowed the rapid development of a prototype as well as iterations in the
design to experiment with various forms of tangible interaction.

7.1.3 Remote and Ambient Awareness

This third introduced appliance4 is an exampleof an ambient display that provides
awarenessinformation about a person at a distant location. For instance, the
awarenessdisplay could be situated in the home of a family and indicates if the
working parent is sitting at her desk, is around in the ofÞce,or is absent.

Implementation

Figure 7.7: Awareness appliance implementa-
tion with an ambient display.

The Þrst part of the appliance is lo-
cated in the ofÞce room and includes
a proximity sensornear the deskto de-
termine if someonesits at the desk. A
force sensorat the door observesif the
door is opened or closed. These two
sensor values are utilised to estimate
the availability of the working person.
The counter part of the appliance is
illustrated in Figure 7.7 and includes
a Þgurine representation mounted on
top of a servo motor. The position of
the Þgurine canrepresentthe availabil-
ity status (facing the front = Available,
side = Around, back = Absent). The
current status is furthermore displayed on a connectedtext LC display.

The infrastructure visualisation utility shown in Figure 7.8 is an important utility
to support the developerwith the integration of the remote located hardware sen-
sorsand displays. By meansof the visualisation developerscan get an overview of
existing hardware (the markers in the centre of Figure 7.8), review the current ap-
pliance conÞguration (the lines between the markers in the centre of Figure 7.8),
and control or view details of the hardware by using the interface skins (left and
right side of Figure 7.8).

4 Development project: Ambi ent Awar eness [Marquardt, 2008].
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[Kim et al., 2004]. The motivation behind this example is to illustrate the rapid
prototyping of such a location-based messaging system, and to highlight possible
extensions of the first prototype.

Implementation

The prototype1 implements the following functionality: users are able to send
messages to situated displays from their mobile phones by using text messages, as
illustrated in Figure 7.1(a). Alternatively they can use a graphical software front
end (cf. Figure 7.1(b)) to write or draw messages and choose a display from a list
to send the message to (similar as in the Sticky Spots project [Elliot et al., 2007]).
The message displays are implemented with the wireless graphic LCD, and can
be easily distributed across multiple rooms in the home; for instance near the
front door as illustrated in Figure 7.1(c). The software organises the routing of
messages to the graphic LC displays. Thus, this system implements a first iteration
of a prototype that allows situated messaging.

(a) Sending messages
from phones.

(b) Writing messages. (c) Situated messaging display.

Figure 7.1: Location-based messaging appliance.

In the following, three implementation aspects of the system are briefly described:
the dynamic integration of distributed displays, the handling of incoming text mes-
sages, and the forwarding of messages to displays. The system dynamically inte-
grates new connected graphic LC displays into the application by using the Attach
event of the DeviceManager. The event handler method checks for the correct
device type (line 3 in Figure 7.2) and the specification of two metadata tags: ap-
pliance and location (lines 6 and 7 in Figure 7.2). The appliance metadata entry
tags all hardware devices that are assigned to this appliance, while the location
metadata entries specify the location of the display (and these names are added to

1 Development project: LocationBasedMessaging [Marquardt, 2008].
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EvaluationCase Studies

 Tangible digital media

 Location-based messaging

 Ambient displays and awareness

 Location-dependent object controller

 Augmented map

 Assigning digital metadata

 Sensor processing

 LumiTouch reimplementation
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EvaluationDiscussion

 Applicability of the toolkit
 Ease of use and low threshold
 Advanced programming and high ceiling
 Performance, scalability, latency, reliability
 Usability of tangible user interfaces
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Future Work

 Further evaluations: developers, end users
 Library extensions: hardware, filters, skins
 Sensor data processing: high-level events
 Utilities and visualisation: history, advanced interaction
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Summary

Nicolai Marquardt – Diplom Thesis Defence Bauhaus-University Weimar, Cooperative Media Lab









  Introduction of tangible user interfaces
  Motivation and research overview 

  Requirements
  Concept: Runtime Platform, Development Library, Utilities

  Implementation details
  Using connector, library, utilities

  Case studies and prototyping
  Discussion

Evaluation
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Thank you for your attention!
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