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1. When users are searching the
topic “random vision”

• No topic showing
• No information about topic

related
• None clear idea of relation and

hierarchy



2. When users are searching the
topic “machine learning”

• Redundancy
• Vague hierarchy & relation
• None informative
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1.Extraction & Ranking

“Random vision”

Hierarchy

Searching engine

1.Frequency
2.Citation
3.Time
4.Conference



Transform

Topic Tree

Topic Graph

2. Construction
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1.Filtering the topic preliminarily
For a knowledge treeT , if we delete the root node, 
we can obtain tree sequences 𝑇𝑇1,𝑇𝑇2,⋯𝑇𝑇𝑀𝑀

T

New tree sequences 𝑇𝑇1,𝑇𝑇2,⋯𝑇𝑇𝑁𝑁

• For root node in each subtree, the 𝑇𝑇𝑖𝑖 will 
be delete the hierarchy of the root i is 
′𝐿𝐿2′, ′𝐿𝐿3′

• Whose scale is too small and its hierarchy 
can’t represent the knowledge.



2.Computing the scale
Recursive property
define S(T), M(T),N
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Where 𝑆𝑆𝑗𝑗−1,𝑀𝑀(𝑗𝑗−1)
𝑄𝑄 𝑇𝑇 is the sum scale of 

node M in level j − 1, node Q is the 
predecessor of node M, 𝑁𝑁𝑗𝑗−1,𝑀𝑀(𝑗𝑗−1) is the 
scale of Node M in level j − 1.

𝐹𝐹𝑗𝑗 =
𝑓𝑓𝑗𝑗 − 𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚

𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚 − 𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚



3.Clustering subtrees

K-means Algorithm: 
1. Initialize assignment variables 𝑟𝑟𝑖𝑖𝑖𝑖 and cluster centers 𝒎𝒎1,𝒎𝒎2, … ,𝒎𝒎𝑐𝑐
2. Repeat

- E-step: with fixed 𝒎𝒎1,𝒎𝒎2, … ,𝒎𝒎𝑐𝑐 , assign each sample to its 
nearest cluster center, i.e., 𝑟𝑟𝑖𝑖𝑖𝑖 = 1, 𝑖𝑖𝑖𝑖 𝑘𝑘 = 𝑎𝑎𝑎𝑎𝑎𝑎min

𝑙𝑙
| 𝒙𝒙𝑖𝑖 −𝒎𝒎𝑙𝑙 |

- M-step: with fixed 𝑟𝑟𝑖𝑖𝑖𝑖 , recalculate each cluster center, i.e., 
𝒎𝒎𝑘𝑘 = ∑𝑖𝑖 𝒙𝒙𝑖𝑖𝑟𝑟𝑖𝑖𝑖𝑖

∑𝑖𝑖 𝑟𝑟𝑖𝑖𝑖𝑖
3. Until Convergence

𝑆𝑆11, 𝑆𝑆21,⋯𝑆𝑆𝑁𝑁1 1, 𝑆𝑆12, 𝑆𝑆22,⋯𝑆𝑆𝑁𝑁2 2,⋯ 𝑆𝑆1𝑘𝑘 , 𝑆𝑆2𝑘𝑘 ,⋯𝑆𝑆𝑁𝑁𝑘𝑘 𝑘𝑘 Largest sequence 𝑆𝑆1′ , 𝑆𝑆2′ ,⋯𝑆𝑆𝑤𝑤′

𝑇𝑇1,𝑇𝑇2,⋯𝑇𝑇𝑤𝑤New tree sequences
mapping



3.Recursion

New tree sequences 𝑇𝑇1,𝑇𝑇2,⋯𝑇𝑇𝑤𝑤

For the selected subtree sequences 
𝑇𝑇1,𝑇𝑇2,⋯𝑇𝑇𝑤𝑤, we delete each root of 
them, thus obtaining forest sequences.

forest sequences 𝐹𝐹𝑖𝑖

• Filtering the topic preliminarily

• Computing the scale

• Clustering subtrees

Repeating this proceed until the leaves

70%
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• Different variables 
• Depth
• Size
• Color
• fill of the stripe and 

frame 

• Our goal
More informative
Let user know what topic he is searching





D3.js Sunburst
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1. Theoretical Part 

(i) More Clustering method to
be tested

(ii) Seeking useful features to 
be added into the feature 
vector to accomplish the 
clustering. 

2. Visualization 

(i) Changing the chart form
(ii) More dynamic effect
(iii) More topics information



Thank you！
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