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When it comes to studying biological networks, scientists and researchers often rely on 
community detection algorithms. While the open-source tool Cytoscape is commonly used 
for this purpose, it does not include all available algorithms, especially newer ones.

SOLUTION

For scientists and researchers studying biological networks, community detection 
algorithms like the Louvain method and Infomap algorithm are popular tools. For our 
contribution, we focused on adding these implementations to the Cyfinder plugin for 
Cytoscape to expand its capabilities for detecting communities in undirected graphs.

Map Equation Steps:
1.Each node is assigned to its own module (or community) to start with.
2.The algorithm then iteratively optimizes the module assignments by trying to 
minimize the description length of a random walker's movements on the network 
graph.
3.The description length is calculated using information theory, and represents the 
length of the message that would be needed to describe the random walker's 
movements on the network.
4.During each iteration, the algorithm considers moving nodes between modules to 
improve the description length of the random walker's movements.
5.The algorithm continues iterating until no further improvements can be made to 
the description length.
6.The resulting module assignments represent the communities in the network 
graph.

In order to identify communities within a network, Infomap uses the Map Equation, a calculation 
developed by researchers to determine the minimum average bit length needed to represent the 
network (known as MDL). By minimizing the total description of the network according to this principle, 
the algorithm can generate a community structure that reflects the most significant patterns of 
connections within the network.

Map Equation for undirected graphs

REQUIREMENTS
Java 11.0

Maven
widely used build automation and project management tool for Java-based projects

Apache Ant
Subgraphs Finder uses ant to build all the logic into a jar file that is used by
Cyfinder.

Cytoscape 3.9.1
The software for which we built the community detection algorithm and

Git
Version Control and Collaboration

CONTRIBUTIONS

- Conducted research into various algorithms and research 
papers.

- Concise understanding of implementation details.
- Removal of Huffman encoding portion of previous 

implementation.
- Pari programming to conduct tests on various graphs and 

variying bit lengths.
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SYSTEM DESIGN

Our team developed the Infomap algorithm for detecting communities in 
undirected weighted graphs, inspired by a scholarly work. We then 
integrated the algorithm into the Cytoscape GUI as part of our proposed 
solution. Although there are ways to optimize the algorithm further, we 
were unable to include them due to time constraints. The algorithm is 
adaptable to other types of graphs and offers versatility for community 
detection.

https://cytoscape.org/what_is_cytoscape.html
https://cytoscape.org/download.html
https://www.mapequation.org/publications.html
https://www.pnas.org/doi/10.1073/pnas.0706851105
https://www.mapequation.org/infomap/
https://towardsdatascience.com/infomap-algorithm-9b68b7e8b86
https://towardsdatascience.com/infomap-algorithm-9b68b7e8b86

	Slide 1

