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Goals and Motivation

1. Student-centric textbook navigation/quality of life.
a. Study help
b. Deeper understanding/inquisitiveness

2. Creating/Visualizing a knowledge structure/hierarchy of a textbook.
a. Representing an entire textbook with one screen
b. Interconnectedness of a subject expertise



Approach

● Create textbook summaries for each sub-chapter (1.1, 3.10, …)
● For each sub-chapter, extract the keywords
● Use these keywords to calculate the similarity between each pair of 

sub-chapters
● Visualize similar sub-chapters using a vertex-edge graph model
● Allow users to view the summaries for each sub-chapter.





Textbook Summarization

1. Data processing: convert paragraphs to sentences

2. Create Frequency Table for words without stop words

3. Calculate sentence scores

4. Use top-n scores to figure the summary sentences



Ch. 4 summary



Keyword each paragraphs
1. Vectorizer text to numbers 
2. Get important words as unigram keyword candidates
3. Encode doc and candidates in Sentence Transformer
4. Find 20 candidates most similar to the document 
5. Pick up a combination of 10 least similar keywords Keywords for Ch. 4



Sub-Chapter Similarity

1.4
Sinusoidal 1.0
Signal 0.50
Mathematical 0.30

1.8
Signal 1.0
Frequency 0.80
Sinusoidal 0.25

<0.5, 1.0>, <1.0, 0.25> -> similarity = 0.651

49°



Visualization



User interaction







Conclusion/Possible Future Improvements

● Adjacency matrix to better visualize connections
● More relevant keywords

○ Stemming
○ Comparisons of NLP approaches
○ Index (Too many filler words)

● Filtering based on chapter
● Similarity between keywords


