
Introduction
• Background: Thoracic diseases are a common cause of dog death. The 

veterinary medicine field has been focusing on the early and accurate 
detection of canine thoracic diseases. However, writing diagnosis reports is 
time-consuming, requires expertise, and is error-prone.

• Problem: Automatic medical report generation requires multi-modal 
knowledge learning to produce coherent and accurate reports (Liao et al., 
2023). Current deep-learning models produce factually incomplete and 
inconsistent reports (Tanida et al., 2023). Other challenges include a lack of 
data for training models and comparative imaging data.  

• Aim: We aim to address the difficulty in manually producing medical reports in 
the veterinary field and achieve the goal of automatic report generation by 
improving the performance accuracy of deep learning models on this task.

Method

Conclusions
Extensive experiment results showed our DX-Mamba achieves 
state-of-the-art performance on automatic report generation for 
both veterinary and human medical fields (human tables not 
included here), indicating the generalizability of our model.
Future plans: We plan to modify our model to make it a fully 
Mamba-based model, further leveraging the superior capacity of 
Vision Mamba on text and image feature learning and processing.

Results show that our proposed DX-Mamba model can achieve 
state-of-the-art performance in the automatic report generation task. 
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We propose a novel DX-Mamba model for automatic dog X-ray image report 
generation, including three key structures, as shown in Figure 1: 
• Triple Attention Alignment (TAA): aligning the text features with each image 

to get shared information between them. 

• Feature Fusion SSM (FF-SSM): enabling complementary feature learning 
from input features.

• Features Disentanglement SSM (FD-SSM): facilitating distinct features.

A transformer decoder is used for the report generation task. We also include a 
combination of objective functions: 
• Intra-class loss: calculates distances between class samples and the center. 
• Inter-class loss: calculates distances between different class centers.
• Cross-entropy loss.

We can also see from Figure 2, the prediction samples comparisons with an 
existing model, R2Gen-Mamba, that the prediction from the DX-Mamba model is 
highly similar to the sample ground truth, while the R2Gen-Mamba model gives 
additional irrelevant information. 

We also compared the performance of DX-Mamba with state-of-the-art models 
using benchmark datasets, IU-Xray. Our model also displayed promising 
performance on the report generation task, indicating that our model has great 
potential to be generalized from the veterinary field to the human medical field.

Additional ablation studies in Tables 2 and 3, focusing on testing 
the function of different model components and losses, also prove 
that our proposed model architecture and loss functions are 
effective in improving our model’s performance in producing more 
accurate and semantically relevant medical reports.

Results, Cont.
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Figure 1. Workflow of the DX-Mamba model

Figure 2: Predicted reports comparison on a sample image pair 12088 using DX-Mamba and R2Gen-Mamba models

Results
We conducted extensive experiments with our Dog-Xray dataset and refer to the 
following evaluation metrics:
• BLEU-4: Measures how many n-grams in the generated text match with reference text.
• CIDEr: Measures consensus of n-grams among multiple references.
• METEOR: Evaluates precision, recall, stemming, synonyms, and word order.
• ROUGE-L: Measures sentence-level structure similarity.

As shown in Table 1, our proposed DX-Mamba model outperforms state-of-the-
art visual-language models and RAG models on all metrics in the automatic 
report-generation task using the Dog-Xray test sets. In particular, we can see 
great improvements in BLEU and CIDEr scores. 
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