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9.1 Abstract 

In this paper, we tie together different streams of research from our institutions to present a joint vision of 
collaborative computer-supported interactions in future crisis rooms. We envision novel interaction and visualisation 
techniques for the next generation of crisis rooms that will better support collaborative search, analysis, and 
comparison of data during sensemaking activities. Such a sensemaking activity for example could be the production 
of daily situation reports. We focus on how users can benefit from device ecologies consisting of big wall displays, 
interactive tabletop surfaces and tangible user interfaces during such activities. 

9.2 Introduction 

Since we are researchers in the field of Human-Computer Interaction (HCI) and Information Visualisation (InfoVis), 
we combine technological aspects and human aspects in our research. For us, novel devices, sensors and 
visualisations are enabling technologies that, if they are designed and combined in an appropriate user-centred 
manner [7], can support collaborative activities to a much greater extent than desktop personal computers with 
traditional WIMP (Windows Icons Menu Pointer) applications. Therefore, rather than focusing on individual 
technologies or single WIMP applications, our research emphasis here is on how to support collaborative activities of 
multiple people in an interactive physical space through multiple devices, displays and post-WIMP interaction and 
visualisation techniques.  

We believe that future crisis room should be designed holistically as collaborative interactive spaces with careful 
consideration of the users’ individual interactions, their social interactions, their workflows and their physical 
environment [8]. For example, we need to facilitate the switching between different topics, representations and 
phases of the workflow. We must also consider how to design lures, salient information, and grabbers for our 
attention [6] and how to employ seams, bridges and niches to let users benefit from device ecologies [9]. To 
approach this goal, we here propose different designs and technologies that are based on our previous research and 
are combined to illustrate how collaboration in future crisis rooms could look like. 

9.3 Components of a Future Crisis Room 

Before we describe the individual components and their interplay, we introduce a simple scenario of use as a starting 
point. In this scenario, two or more users are searching Twitter feeds to find tweets that contain relevant information 
about a specific situation, e.g., a humanitarian crisis in a city struck by a natural or man-made catastrophe. They 
want to use keywords (e.g., hashtags) or different facets (e.g., time, geo location, number of retweets) to narrow 
down the flood of incoming tweets to a manageable amount. In the following, we describe a setup that enables this 
collaborative search for selected facets and keywords in large amounts of tweets by integrating a tabletop system 
with tangible user interface elements into a setup with a large video wall. This setup can be regarded as 
complementary to the setup that is described in a further submission to this workshop by the University of Konstanz 
[3]. To illustrate the interplay between the different components, we created a video sketch

4
 that shows the 

workflow of a tangible and collaborative exploration of crisis data on a tabletop and a subsequent analysis of the 
filtered data in a multi-focus visualization on a large wall-sized display. 
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 http://hci.uni-konstanz.de/researchprojects/crisis-room 

http://nbn-resolving.de/urn:nbn:de:bsz:352-264815
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Figure 17: Combination of a video wall showing a geographic visualisation and a tabletop for searching and 
filtering tweets. 

 

9.3.1 Tabletop for Collaborative Search and Filtering 

The tabletop system for collaborative search and filtering is based on “Facet-Streams” a hybrid visual-tangible user 
interface that was designed, implemented and evaluated by the University of Konstanz [1]. It enables co-located 
collaborative search by combining techniques of information visualisation with tangible and multi-touch interaction

5
 

(see Figure 18). It harnesses the expressive power of facets and Boolean logic without exposing users to complex 
formal notations. User studies revealed how the system unifies visual and tangible expressivity with simplicity in 
interaction, supports different search strategies and collaboration styles, and turns search into a fun and social 
experience [1]. More recently this system was extended with keyword and faceted search in large amounts of tweets 
and visualising and manipulating them on external devices such as video walls (see Figure 17). 

 

 

Figure 18: Facet-Streams combines a filter/flow metaphor with tangible user interface elements. 
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 Video: http://www.youtube.com/watch?v=giDF9lKhCLc 
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9.3.2 Optical User Identification 

To enable a truly collaborative search activity, it is important to track the users’ identity throughout this task to later 
use this information to create the daily report. Recent work on “Carpus” by the University of Hasselt

6
 shows how 

multi-user collaboration on interactive surfaces can be enriched significantly if touch points can be associated with a 
particular user [2]. Carpus is a non-intrusive, high-accuracy technique for mapping touches to their corresponding 
users in a collaborative environment. By mounting a high-resolution camera above any interactive surface, it is able 
to identify touches reliably without any extra instrumentation, and users are able to move around the crisis room 
(see Figure 19). The technique, which leverages the back of users’ hands as identifiers, supports walk-up-and-use 
situations in which multiple people interact on a shared surface. Using such an identification technique to extend the 
search will greatly enhance the possible design space and will enable better support of individual users and their 
needs during collaboration. The technique could also be used to identify users, when interacting via touch with 
stereoscopic data as proposed in [12]. 

 

Figure 19: Carpus enables multi-user identification on interactive surfaces by analyzing the back of users’ hands. 
(left) Illustration of the technical setup. (right) Carpus identifies two users and distinguishes between their left and 

right hand. 

 

9.3.3 Space-folding Techniques for Geographical Visualisation 

When specific information is found, it is also important to provide different (often geographic) visualisation 
techniques to present this information (in our case geo-tagged Twitter feeds) in the daily report. Please refer to [3] 
for detailed information. As an example, Schwarz et al. used a space-folding technique (see Figure 17Figure 16) that 
enables multiple users to collaboratively explore map data and to focus on different geographic regions while 
sustaining their spatial context and creating spatial awareness among group members [4]. 

9.3.4 Lenses for Multi-user Interaction with Geographic Data 

In [5], a lens concept is used to allow synchronous multi-user interaction with geographic visualisations. These lenses 
are GUI widgets that can be used like scalable as well as zoomable magnifying lenses. GeoLenses are fully multi-
user capable while still being intuitive to use. Bier et al. first introduced the notion of the “magic lens” in an UI in 
1993 [10]. Bier et al.’s original lenses are transparent or semi-transparent user interface elements, which can be 
placed over objects to change their appearance and/or facilitate interaction. Since then, the concept has been applied 
frequently to geographic visualisation [11] to overcome the problems of multi-user interaction with spatial 
information. 

                                                        

 

 
6
 Video: http://www.youtube.com/watch?v=HNQfjnw4Aw4 
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Figure 20: A GeoLens visualizes location-dependent geographic data similar to a “magic lens”. 

 

9.4 Conclusion 

In the previous section we highlighted four different components and their interplay to show how to better support 
collaborative search, analysis, and comparison of data during sensemaking activities in future crisis response rooms. 
We still see a lot of potential of ICT technology to better support the heterogeneous teams in crisis control rooms 
and their various, often highly complex, tasks and activities. This clearly involves designing user-centred tools, 
interactive visualisations and novel user interfaces for crisis response rooms, alongside with the teams working in 
theses rooms, to provide them with information that they can readily understand and act upon to save lives.  
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