
Figure 4. ANROSS - a web-based, dynamically, multiple-linked views 

application - supplies simultaneous views of data: from overview to details

Figure 3. A grid and regional map providing a context view of 

27000 cells and display the health of the network
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Background Challenges

ANROSS Demonstrator

• Volumes of data, large orders of magnitude and different levels of abstraction

• Complex information spaces of very high dimensionality

• Data quality, uncertainty, incompleteness, fuzziness

• Spatial and temporal dynamics fundamentally affect the visual approach to VA

• Problem solving / Decision science / Human information discourse

• Integration with automated analysis, databases, statistics, design, perception

• Scalability of problem size

• Evaluation and user acceptability

Today’s mobile communication networks are continually growing in both

node count and complexity. At the same time, the fierce competition

demands more cost efficient management solutions of these more

complex networks with more and more users.

The network operators are requesting simplified management tools based

on common standards, better observation and reduced information

flooding and less human interactions by introducing more automatic

features in the mobile communication networks.

The proposed solution is based on approaches of Geovisual Analytics, Information

Visualization, GIS and Data Mining. By utilizing advanced techniques in these areas

the requirements can be solved.

To deploy, we have developed a Geovisual Analytics Visualization (GAV) Flash

framework that facilitates development of prototypes.

Approaches of component and multi-layer inherited from GAV Flash framework are

also used extensively in development of prototypes.

The objective is to prototype smarter network management applications for

observation and control of self-organizing network (SON) features in Long

Term Evolution (LTE) mobile communication networks.

It includes developing and implementing highly interactive, exploratory

methods with built-in intelligent decision-making and targeted at

knowledge construction, decision support and risk analysis.

Objective

Requirements

Solution

The applications should assist the operators in a smart way. In a vast flow

of information at input, the applications should high-light the important

problems to the operators. The information should be interpreted and

transferred to the operator in a suitable way, which improves the

comprehensibility and reliability.

The applications should be also scalable from small networks up to

networks with thousands of nodes. To the operator, the applications should

be perceived as one integrated solution, although the network may

comprise a multitude of radio-access-technologies (multi-RAT), like GSM,

WCDMA and LTE, standardized by 3GPP.

Particularly, the applications should ensure trust in automatic SON

features in the mobile communication network, which are means to cope

with the high complexity of today’s networks.

Figure 1. Automatic Neighbor Relations (ANR) algorithm 

developed by Ericsson to automatically configure mobile networks

GAV Flash Framework
GAV Flash framework is developed based on the principles behind the visual

analytics (VA) program but focuses more on the exploratory data analysis aspect.

It is programmed in Adobe’s ActionScript and optimized for web-based visualization.

It includes a collection of common information and geovisualization components,

data analysis algorithms, tools that connect the components to each other and data

providers that can load data from various sources.

It also includes interactive features that are needed to support a spatial and temporal

analytical reasoning process such as tooltips, brushing, highlight, visual inquiry, and

conditioned filter mechanisms that can discover outliers and methods supporting

time-linked multiple views.

It also supports a layered map structure where layers can be regions, rivers, roads,

or using a Google map layer to represent, visualize and support exploration and

analysis of geographical data.

• The demonstrator is a web-based, dynamically, multiple-linked views application.

• Data input is generated from simulation of a mobile communication network of

Sweden representing more than 9000 sites and 27000 cells (antennas).

• A grid and regional map is used to provide a context view of 9000 sites and 27000

cells and display the health of the network and support identifying network areas of

problem quickly (figure 3).

• Choropleth maps, scatter plot, parallel coordinate plots, data tables, visual time slider

etc. are used to supply simultaneous views of data: from overview to details (figure 4).

• Various glyphs are also used to represent different layers of data.

• It allows operators to see how the network evolves over time from different initial

configurations.

• It allows answering various questions about how ANR configures the network.

• It supplies tools such as filtering, searching tool to find and supervise problem cells

and relations

• It can also predict cells and relations having potential problems in future

Figure 2. GAV Flash framework architecture and components


