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8.1 Abstract 

In this paper we suggest novel interaction and visualization techniques for a prospective ECML crisis room 
environment focusing on the analysis of social media data. For this purpose we describe both, concepts providing a 
Daily Newsflash and concepts for the preparation of Daily Reports referring to a selected incident or crisis situation. 
The Daily Newsflash is an overview of global incidents regarding humanitarian crises, natural disasters, disease 
outbreaks, conflicts, etc. Such a bulletin typical contains 1-5 international items with brief facts and 1-5 European 
items. For selected incidents or crisis situations a Daily Report is prepared. A typical Daily Report consists of one 
page usually providing a map, key facts, and a brief summary of the situation.  

8.2 Introduction 

Social media services can be a very important data source if it comes to identify and analyze crisis situations. In 
recent years there has been a continuous development of such social media services on the web. Unprecedented 
success and active usage of these services result in a vast amount of user-generated data containing a large 
diversity of information. A popular example is the microblogging platform Twitter. Initially introduced in 2006 as a 
simple platform for exchanging short messages (“tweets”) on the internet, Twitter rapidly gained worldwide 
popularity (over 140 million active users as of 2012 generating over 340 million of tweets daily) and has evolved 
into an extremely influential channel for reporting and commenting about ongoing incidents.  

Efficient monitoring of incidents within such data is a very challenging task. Therefor the usage of novel visualization 
techniques and automatic knowledge extraction is of vital importance to the analyst to obtain a correct and 
significant report about ongoing incidents of interest. Our proposal combines different visualization and interaction 
techniques to display the evolution of different dimensions of an incident using the social media service Twitter as 
data source. 

8.3 Physical Environment 

Control rooms are multi-display and multi-user environments. To make use of new interaction and visualization 
technologies it is important to consider the physical environment of a control room. While physical environments 
comprise various aspects in general, HCI typically focuses on only core aspects in this domain such as size, position, 
mobility, and orientation of interactive displays with respect to technological, ergonomic, and social constraints. 
Nonetheless, these contributions are very important to avoid situations in which the physical configuration of digital 
devices conflicts with natural collaboration styles.  

A suitable environment is of vital importance for the design of future control rooms. Based on our visualization and 
interaction concepts we make use of different types of displays and input modalities (see Figure 10). The central 
device is an interactive tabletop (“Incident Selector”) used for collaboratively selecting and filtering incidents and 
distributing information all over the control room. To get an overview and at the same time facilitate the nonverbal 
coordination of the operators we make use of a large wall-sized display. The large wall display (“Incident Overview”) 
shows the single tweets referring to incidents that are potentially of interest. Additionally, two different device types 
are used for a more detailed data analysis: tablets and curved displays. Whereas tablets have the advantage of 
mobility and provide the possibility to freely move within the control room the curved display provides new 
perspectives to investigate an information space. The tablets (“Mobile Incident Inspectors”) show detailed 
information on a particular section of the information space and offer tools for analyzing the information in a 
collaborative analysis situation. The curved display (“Stationary Incident Inspector”) is designed as a single user 
workplace to analyze data in more detail. 
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Figure 10: Future crisis control room environment 

8.4 Visualization and Interaction Concepts 

For the production of a Daily Newsflash the first thing is to identify possible topics using the Incident Selector on the 
interactive tabletop. Incidents can be detected with the help of an event identification approach using twitter data. 
To pre-filter this data regarding for example sentiment, geo-information or time period an interface for collaborative 
search is used. An overview over the geo-tagged Twitter Feeds is provided with the help of the Incident Overview. 
Such an overview helps to find hotspots, which are supposed to be investigated in more detail. At the same time the 
Mobile and the Stationary Incident Inspector enable a more detailed analysis e.g. in terms of sentiment analysis. The 
production of a Daily Report requires to first collaboratively filtering the Twitter Feeds regarding a special incident 
with the help of the interactive tabletop. Also for the production of the Daily Report the Incident Overview can be 
used to get an overview of the data related to the selected incident. For a more detailed analysis of this data the 
analysts again switch to the Mobile and Stationary Incident Inspector. 

8.4.1 Incident Selector 

For the production of a Daily Newsflash an automatic event identification approach can be used on the interactive 
tabletop. The method supports the analyst in keeping the overview about currently ongoing events. Weiler et al. [10] 
use a log-likelihood ratio approach to identify significant terms in the geographic and time dimension of live Twitter 
Streaming data (see Figure 11). The presented scenarios illustrate the opportunity to identify actual and ongoing 
events, which belong to a certain region and are outstanding over time, by using the log-likelihood ratio approach. 
Furthermore, it is possible to effectively eliminate random noise out of the data and suppress those repeating terms 
that are not of interest for the analyst. Later on, the Incident Overview and Incident Inspector can be used to track 
the identified events. For example, the occurrence of the storm incident in the Northeast of the USA on 7/8 February 
2013 (see Figure 11) is identified by the approach. This is the most significant event that emerges in the first hour. 
The co-occurrence terms of the event indicate that the storm is a blizzard and the terms nemo and #nemo describe 
the given name of the snowstorm. During the next hours co-occurrence terms like warning, food, lines, and bread 
describe the situation around the storm. These terms indicate that the people on-site should be well prepared for the 
upcoming storm. Hereby it is possible to have a closer insight into the event and the analyst can see how the 
situation around an event evolves over time. Later on the Incident Inspector can be used to track the identified 
events. 

Incident Overview 

Mobile Incident Inspector 

Incident Selector 

Stationary Incident Inspector 
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Figure 11: Log-likelihood event detection: (left) selection of region, (right) detected events 

A faceted pre-filtering of the data used for the event detection can be done with the help of a Tangible User 
Interface using facets and keywords as described by Jetter et al. [2]. In this approach, Jetter et al. use an interactive 
tabletop to collaboratively search Twitter data to obtain information relating to specific situation criteria like geo-
location or time (see Figure 12). This kind of information filtering is of vital importance if incidents for further 
investigation within the Daily Report have to be selected. Furthermore, the filter results are used to determine which 
information is shown on which of the other devices

3
. 

 

Figure 12: Tangible User Interface using facets and keywords to filter Twitter data and distribute information to 
other devices 

 

8.4.2 Incident Overview 

The Incident Overview can be used to obtain an overview over the data filter with help of the event detection 
algorithm. The use of a large wall-sized display facilitates nonverbal coordination between the analysts. Therefore 
we suggest a novel technique for visualizing the single tweets corresponding to relevant incidents within a multi-
user setting. To provide an overview on the entire information space and at the same time display local details, we 
propose the so-called Folding View [8] which bases on the visualization technique by Elmqvist et al. [1]. It represents 
a dynamic distortion-based technique which folds the information space depending on the location of several focus 
points (see Figure 13). The concept guarantees the visibility of multiple focus regions while the folds themselves 

                                                        

 

 
3
 To clarify the interplay between the work at hand and the work done by Jetter et al., we sketched a unified video 
that highlights the workflow of a tangible and collaborative exploration of crisis data on a tabletop and a subsequent 
and profound analysis of previously filtered data with the help of tools described in this article: http://hci.uni-
konstanz.de/researchprojects/crisis-room 
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show contextual information. Unlike other distortion techniques the Folding View provides a visual cue of the focus 
point distances by means of the depths of the individual folds. While a focus point is moved, the folding is adjusted 
in real-time and therefore features smooth transitions. There are various ways to move a focus point on a remote 
display. One of them is the proxemic navigation [6] where the user’s location relative to the wall-sized display is 
used to manipulate the position of a focus point. The focus point is panned horizontally according to the user’s 
lateral movement in front of the display. Forward and backward movements relative to the display are translated 
into vertical movements of the focus point. Another way to control a focus point is to use the tablet as a pointing 
device in the tradition of a laser pointer. Additionally, Adaptive Pointing [4][3] may be applied to foster precise 
interaction on remote displays. The technique improves pointing performance for absolute input devices by implicitly 
adapting the Control-Display gain to the current user needs. With the help of this technique it is additionally possible 
to select small clusters of tweets or a single tweet in a fast and precise manner. The third alternative refers to the 
utilization of the tablets as simple touchpads in which the focus points are controlled via vector scrolling. 

 

Figure 13: Folding View in combination with mobile devices for a more detailed data analysis 

 

8.4.3 Mobile Incident Inspector 

The Mobile Incident Inspector runs on the tablet device. It synchronizes with the corresponding focus region on the 
Incident Overview and serves as a tool for a more detailed analysis of the Twitter Feeds. Our current concept 
envisions the following panels (see Figure 14): 

• Situation Monitor: This panel delivers a real-time visualization of the current tweet frequency about the 
monitored incident. Each line represents one hour of data. The filling color of a shape signifies the sentiment 
(red = negative, green = positive, grey = neutral) of the tweet and the opacity of the shape expresses the value 
(-5 = extremely negative to + 5 = extremely positive) of the sentiment. 

• Location Monitor: This panel shows all single tweets corresponding to an incident with attached geographic 
information in the selected time frame from the Situation Monitor. 

• Information Monitor: This panel summarizes the reported content of all tweets belonging to an incident in the 
selected time frame from the Situation Monitor. 

 



 

32 

 

 

 

Figure 14: Twitter data analysis: (left) Situation Monitor; (middle) Location Monitor; (right) Information Monitor 

 

8.4.4 Stationary Incident Inspector 

The Stationary Incident Inspector is a tool for a more detailed analysis of large information spaces and can be 
thought of as geo-tagged tweets visualized on a large map. To preserve the orientation within the information space 
and at the same time show detailed information, Schwarz et al. [9] propose a novel visualization technique based on 
a curved display. Large information spaces require special visualization patterns to allow easy and efficient 
interaction. Perspective + Detail is a visualization technique addressing this problem. The visualization technique is 
inspired by the bird’s eye perspective used by Lorenz et al. [5]. The bird’s eye perspective provides a simple top-down 
overview as well as a perspective view of the data combined on one single display. Thereby it enables the user to 
simultaneously explore information presentations with two different viewing angles (e.g. two-dimensional map 
information and three-dimensional height information). The drawback of the bird’s eye perspective is that it leads to 
an unnatural change of the viewing perspective. The change of the perspective on a planar display might lead to 
difficulties and errors while interpreting the visualized data. 

Perspective + Detail is based on a vertically curved interactive display [12] [11] to overcome the described problems 
(see Figure 15, left). Such a curved display combines a horizontal and a vertical screen into one smooth surface, 
minimizing the haptic, visual and mental gap between the differently oriented display areas. Perspective + Detail is 
based on three different interface elements: (a) an overview on the horizontal display segment of the curved display, 
(b) a detail view area on the vertical display segment and (c) a head-up display (HUD) in the connecting curved 
segment (see Figure 15, right). To enlarge the overview it is extended using a three-dimensional perspective view 
located within the curved display segment. The differently oriented segments of such a non-planar display allow for 
a natural view by a perspectively corrected visualization. Thus, three-dimensional extension extends naturally into 
the space behind the display surface (see Figure 16, left). 

  

Figure 15: Perspective + Detail: (left) curved display in a crisis control room, (right) interface elements 

 

• Overview (a): The horizontal segment offers an overview similar to a large map in the real world. It combines a 
top-down view on the information in front of the user with a natural perspective view on information far away 
from the user. This segment additionally supports conventional interaction options such as panning and 
zooming, which affect the overview visualization including the perspective extension. 
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• Detail View (b): The vertical display area is used to visualize detailed information about specific objects in the 
information space, as it offers a convenient viewing angle for reading tasks.  

• Head-up Display (c): The semitransparent head-up display located in the arc of the curved display is 
superimposed on the three-dimensional extension of the overview, similarly to an HUD in a car or airplane. 

 

  

Figure 16: Display segments and visual extension 

 

8.5 Outlook 

The presented concepts offer a variety of features (techniques, features, and interplays of tools) to detect incidents 
and analyze social media data provided by Twitter. A combination of a pre-filtered data source in combination with 
automatic event detection can help establishing robust event detection. The use of a multi-focus technique enables 
multi-user interaction on a common information space. Furthermore, it allows multiple analysis scenarios such as 
the comparison of synchronous and asynchronous reactions of one incident at different geo-locations (e.g. on a 
national level). The combination of the Incident Overview and the Incident Inspectors enables a shared understanding 
regarding global incident data as well as ongoing tasks within the crisis room. Additional features may address the 
exclusive visualization of newly added information and the extraction of further information (e.g. credibility and 
social impact score) to rank the tweets and the detected incidents, respectively. 
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