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OBJECTIVE
Studying Ancient Chinese texts has long been a challenging task due to their concise nature and the absence of grammatical
markers such as tense, articles, and prepositions. However, this field remains an interesting and inspiring area of research, as it
holds vast philosophical wisdom and rich literary and artistic value waiting to be uncovered. Therefore, by leveraging the digital
resources of the 呂祖全書  (Lü Zu Quan Shu), we aim to develop a topic retrieval system designed to assist anyone interested in
exploring this hidden gem.

METHODOLOGY

Text Segmentation Topic Retrieval

More about this project: https://dsprojects.lib.cuhk.edu.hk/en/projects/daoist/introduction/
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Embedding and Topic Retrieval
Text chunks are converted into numerical
embeddings using a deep learning model.
Similarity scores between the user query and
text chunks are computed.
The top three most relevant text chunks are
retrieved based on the query.
Retrieved chunks are traced back to their
corresponding text segments for final results.

Evaluation Procedure
A dataset of 25 annotated quotes and 53
descriptions from 《呂祖全書》  was used for
evaluation.
Steps in Evaluation:

Retrieval: The system retrieves the top
three most relevant text chunks for each
topic query.
Segment Traceback: Retrieved chunks are
mapped to their original text segments.
Similarity Evaluation: Matching accuracy is
measured using the Dynamic Time
Warping (DTW) algorithm, ignoring
punctuation differences.

Dataset Preparation and Preprocessing
Adding Punctuations: Augments sentence and
paragraph boundaries for clarity.
Re-documenting: Converts the text into
coherent sentences and paragraphs.
Data Cleaning: Removes unwanted
punctuations (e.g., “@”, “】”) and extraneous
symbols for consistency.

Segmentation Method
Volume-Based Division: Text is divided by
volumes (e.g., marked by “卷二”) to preserve
the document's inherent structure.
Algorithmic Segmentation: Computational
algorithms identify logical sentence or
paragraph boundaries after the volume-based
split.
AI-Based Refinement: AI algorithms enforce
paragraph word limits (e.g., under 256 words)
to ensure consistency and optimal chunk sizes
for machine learning.

Visualization
Text Embedding

Each paragraph from classical Daoist texts is
embedded into a high-dimensional vector
space.
The embedding process uses the pre-trained
model “BAAI/bge-large-zh-v1.5” to generate
1024-dimensional vectors.
This representation captures subtle semantic
nuances, positioning similar paragraphs closer
in the vector space.

Visualization in 3D space
High-dimensional embeddings are projected
into 3D space using TensorBoard for interactive
exploration.

Features of the visualization panel:
Interactive Navigation: Users can zoom,
rotate, and pan to explore spatial
relationships.
Search and Highlight: Users can search and
highlight specific paragraphs for easy
identification.
Similarity Exploration: Users can select a
paragraph to locate the k most similar
paragraphs based on Euclidean or cosine
distance.

The system improves cross-text searches and
enhances the accuracy of topic retrieval in
classical texts.

Text Segmentation
Total Evaluation Segments: 75
Exact Inclusions: 25 segments
Accuracy (80% or above inclusion):
Approximately 70.67%

PROJECT OUTCOME
Topic Retrieval

37 segments showed an exact inclusion of the
ground truth.
More than 96% of the segments contained
80% or more of the ground truth text.

Visualization

Interactive User-Interface
Ebook-Style Reading
Retrieval by Topic or Description
Search Capabilities:

Text-Based Search
Volume and Ordinal-Based Search
Fuzzy Search Support

User Feedback Mechanism
Users’ feedback is used to further refine
the model, allowing it to evolve
continuously to meet actual user needs
and interactions.


