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Part I: 
Pulsarsʼ Population 
Diversity
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Part II: 
Classification via Graph theory
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Graph Theory
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Graph Theory

● G (V, E, W)

○ Vertices or Nodes (V) → Pulsars

○ Edges or Links (E) → Connection 
Between Vertexes

○ Weights (W) → Relationship 
between Vertexes that linked 
together 
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Graph Theory:
Defining Edges and Weights

● Based on Pulsar s̓ features

○ Euclidean Distance

○ “υ” → vertex 

○ “N” → Number of Features

○ “n, m” → Two Vertexes (Pulsars)  
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Graph Theory:
Defining Edges and Weights

● Based on PPs of Pulsars:

○ Defining a measure to encode the 
(dis-)similarity between two PPs.
(Similarity measure Definition)

○ Weighting the edges based on 
this Similarity measure.
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Graph Theory:
Defining Edges and Weights
Similarity between two PPs

● Dynamic Time Warping (DTW) 
algorithm:

○ Finding Euclidean distance 
between any two point of the the 
two PPs and constructing Local 
Cost Matrix (LCM).

○ Finding a path from adjacent 
elements of LCM such that 
summation of them become 
minimum which is called 
Warping path.

Starting 
Element

Ending
Element
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Graph Theory:
Defining Edges and Weights
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Graph Theory:
Minimum Spanning Tree (MST)

● MST of a Graph:

○ T(V, ET, WT) is a Subgraph of G(V, 
E, W).

○ T is the shortest possible path 
(with minimum weight)  in the G 
such that include all the nodes of 
G

○ T is a path in G with no cycle 
(starting from a node and reach 
itself).

○ MST extracts cluster of vertices 
such that total distance between 
all nodes in the graph become 
minimum.

MST
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Graph Theory:
MST of Pulsars Based on Similiarity between their PPs
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Part III: 
The Conclusion
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Conclusion



Thanks for your attention.
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