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Abstract
【Objective】To realize information extraction from descriptive texts of Chinese
plant species diversity.【Method】Supported by a Chinese plant species diversity
ontology, a strategy of hierarchical screening and annotation at the paragraph,
sentence, and concept levels was employed to extract information from descrip-
tive texts based on rules.【Results】Tested on a sample containing 4,734 infor-
mation points, the accuracy, recall, and F-measure of information extraction
were 0.86, 0.85, and 0.85, respectively.【Limitations】The rule set needs to be
further refined for expressions that cannot currently be extracted accurately.
【Conclusion】The research scheme can effectively realize information extraction
from descriptive texts of Chinese plant species diversity.
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Abstract

[Objective] To extract information from Chinese plant species diversity de-
scription text.
[Methods] Taking the plant species diversity domain ontology as the founda-
tion, we adopt a strategy of stepwise selection and annotation at the paragraph,
sentence, and concept levels.
[Results] A sample containing 4,734 information points was used for testing.
The extraction achieved precision, recall, and F-measure values of 0.86, 0.85,
and 0.85 respectively.
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[Limitations] To address remaining challenges in extracting information from
description text, the rule set requires further improvement.
[Conclusions] The research scheme effectively fulfills information extraction
from Chinese plant species diversity description text.

Keywords: Information extraction; Plant species diversity description text;
Chinese information processing; Ontology

1. Introduction
With the digitization of biodiversity heritage libraries such as the Biodiversity
Heritage Library (BHL), natural language processing techniques have become
increasingly important for extracting structured information from botanical lit-
erature. Key tasks include digitization, annotation, name recognition and dis-
covery, and morphological character extraction. This study focuses on develop-
ing an effective framework for extracting information from Chinese plant species
diversity descriptions using domain ontology and machine learning approaches.

2. Methodology
2.1 Ontology Foundation

The system builds upon the Plant Ontology (PO), which provides a structured
vocabulary for plant morphological and anatomical structures. Key object prop-
erties include:

• has_shape, has_arrangement, has_texture
• has_color, has_growth_form, has_length
• has_participant, located_in, part_of
• derives_from, preceded_by, develops_from

The ontology enables semantic annotation of botanical characters at multiple
levels of granularity.

2.2 Text Processing Pipeline

The processing workflow employs several core components:

Word Segmentation: ICTCLAS (Institute of Computing Technology, Chinese
Lexical Analysis System) is used for Chinese word segmentation, with part-of-
speech tagging and named entity recognition capabilities.

Information Extraction: Conditional Random Fields (CRFs) implemented
in CRF++ 0.58 serve as the primary extraction model. The system uses a
bootstrapping approach to iteratively improve annotation quality.
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Feature Engineering: Features include lexical items, part-of-speech tags, on-
tology class memberships, and contextual windows. The Vector Space Model
(VSM) represents text for similarity calculations.

2.3 Annotation Strategy

A stepwise selection and annotation approach operates at three levels:

1. Paragraph Level: Identify relevant description sections (e.g., morphol-
ogy, phenology)

2. Sentence Level: Extract sentences containing target information
3. Concept Level: Annotate fine-grained morphological characters using

ontology terms

The system processes TXT and XML formats, handling DOM structures and
web documents.

3. Experiments
3.1 Dataset

The evaluation uses 4,734 information points extracted from the Flora of China
(http://frps.eflora.cn). The dataset includes 17 morphological character types
across multiple plant families and genera.

3.2 Evaluation Metrics

Performance is measured using standard information extraction metrics:

Precision(𝑃 ) = True Positives
True Positives + False Positives

Recall(𝑅) = True Positives
True Positives + False Negatives

𝐹 -measure = 2 × 𝑃 × 𝑅
𝑃 + 𝑅

Contingency table calculations follow the standard 𝑛𝑖𝑗 notation where 𝑛11 rep-
resents true positives, 𝑛12 false negatives, 𝑛21 false positives, and 𝑛22 true neg-
atives.
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3.3 Results

The system achieved the following performance on the test set:

• Precision: 0.86
• Recall: 0.85

• F-measure: 0.85

These results demonstrate effective extraction capability for Chinese plant
species diversity descriptions. The bootstrapping approach improved recall
from an initial 0.7138 to 0.85 while maintaining high precision.

4. Discussion
The stepwise ontology-driven approach proves effective for domain-specific in-
formation extraction. Current limitations include handling out-of-vocabulary
terms and complex nested descriptions. Future work will focus on expanding
the rule set and integrating deep learning methods to improve coverage of rare
morphological characters.
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