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Overview of TCM-Ladder

TCM-Ladder:  a multimodal dataset designed 

for both training and evaluating TCM-specific 
and general-domain LLMs.

TCM-Ladder encompasses six task types:
• single-choice questions

• multiple-choice questions
•  long-form diagnostic question answering
•  fill-in-the-blank tasks

• image-based comprehension task
• additional audio and video resources



Data Collection and Construction 

• Textual QA data: written by licensed TCM practitioners following a 

standardized question design protocol and publicly available sources 

• Visual question-answering (VQA): both manual annotation and 

automated generation based on existing knowledge bases.
• 6061 herb images: from publicly available online resources and 

photographs we captured at traditional Chinese medicine 
manufacturing facilities. 

• 1394 tongue images: collected by a tongue imaging device at 

Shanghai University of Traditional Chinese Medicine and iTongue 
software

• Video data:  recorded by faculty members from the Department of 
Acupuncture-Moxibustion and Tuina at Shanghai University of 

Traditional Chinese Medicine

• Audio data: publicly available datasets 



Ladder-Score

We introduced Ladder-Score, an evaluation metric that integrates TCM-specific terminology and LLM-assisted semantic scoring to assess 

terminological accuracy and reasoning quality in TCM question answering.

• TermScore, which assesses the accuracy and completeness of TCM terminology usage

• SemanticScore, derived from LLMs to evaluate multiple aspects including logical consistency, semantic accuracy, 
comprehensiveness of knowledge, and fluency of expression

• α = 0.4, β = 0.6 ,which can be adjusted based on practical needs.



Model Training

We trained two models using the TCM-Ladder dataset:

• BenCao an online model fine-tuned from ChatGPT. BenCao was trained 
on knowledge extracted from over 700 classical Chinese medicine books, 

none of which contained any question-answer pairs.

• Ladder-base, which is built upon the pretrained Qwen2.5-7B-Instruct 

model and enhanced with Group Relative Policy Optimization (GRPO) to  
improve its reasoning capabilities.



Benchmark Results

Text-Based Single and Multiple-Choice Question Answering

• We evaluated nine state-of-the-art general-domain LLMs and five 

TCM-specific models 

• Ladder-base consistently outperforms other models across all subject 

areas, achieving the highest overall accuracy. 

• Our model, BenCao, also demonstrates robust performance, 
particularly in Diagnostics and Internal Medicine.

• Gemini 2.5 Pro, Deepseek, and Qwen3 show relatively stable accuracy 
across domains, with scores ranging from 0.65 to 0.75, though they still 

fall short compared to domain-specific models.

• Claude 3, GPT-4o mini, and BenTsao underperform.



Benchmark Results

Visual Question Answering

• To further assess the models’ capability in visual understanding tasks within TCM, we evaluated ten LLMs on two 

image-based benchmarks: herbs classification and tongue image diagnosis.

• BenCao achieves the highest accuracy in both tasks.

• General-domain LLMs such as Gemini 2.5 Pro, Gemini 2.0 Flash, 

and Qwen3 exhibit moderate performance.

• In contrast, models like GPT-4o, Claude 3, Kimi k1.5, and Grok 3 
demonstrate limited performance, particularly in the tongue 
classification task.



Benchmark Results

Diagnostic Dialogue and Fill-in-the-Blank Questions

• In the diagnostic dialogue task, our model Ladder-base 

achieved the highest scores in BLEU-4 and ROUGE-L and 
also maintaining a strong Ladder-Score.

• Qwen3 achieved the best Ladder-Score and the highest 
METEOR.

• BenCao achieved the best BERTScore.

• In the fill-in-the-blank task, BenCao significantly 
outperformed all other models, achieving the highest exact 

match accuracy
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