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Vision Models

● Vision models achieve strong performance on tasks such as classification and 
segmentation, but their outputs are often limited in flexibility.
○ We increasingly want models to produce open-ended, free-form text, rather than 

selecting from a fixed set of classes.

○ Many visual problems also require reasoning beyond pattern matching.



Reasoning beyond Pattern Matching

● Some visual tasks are inherently difficult and require reasoning through 
language, not just visual pattern matching.

[1] Pan, Jiazhen, et al. "Medvlm-r1: Incentivizing medical reasoning capability of vision-language models (vlms) via reinforcement learning." International Conference on Medical Image 
Computing and Computer-Assisted Intervention. Cham: Springer Nature Switzerland, 2025.



Healthcare Needs Multimodal, Generative Models

● Healthcare requires integrating multimodal inputs and generating free-form 
responses for models to be practically useful.

[1] Ye, Jiarui, and Hao Tang. "Multimodal large language models for medicine: A comprehensive survey." arXiv preprint arXiv:2504.21051 (2025).



Vision-Language Model

● Visual embeddings from a CNN or ViT are converted into visual tokens and fed 
into the LLM input stream.

[1] Liu, Haotian, et al. "Visual instruction tuning." Advances in neural information processing systems 36 (2023): 34892-34916.



Vision-Language Model

● VLMs have been rapidly adopted across both research and industry.

[1] Wang, Weiyun, et al. "Internvl3. 5: Advancing open-source multimodal models in versatility, reasoning, and efficiency." arXiv preprint arXiv:2508.18265 (2025).



Training Pipeline for Vision-Language Models



VLM Training

● Training Pipeline for Vision-Language Models

[1] Wang, Weiyun, et al. "Internvl3. 5: Advancing open-source multimodal models in versatility, reasoning, and efficiency." arXiv preprint arXiv:2508.18265 (2025).



VLM Training

● Stage 1: vision-language alignment pretraining

[1] Wang, Weiyun, et al. "Internvl3. 5: Advancing open-source multimodal models in versatility, reasoning, and efficiency." arXiv preprint arXiv:2508.18265 (2025).



VLM Training

● Stage 2 multi-task pretraining: captioning, VQA, OCR, etc.

[1] Wang, Weiyun, et al. "Internvl3. 5: Advancing open-source multimodal models in versatility, reasoning, and efficiency." arXiv preprint arXiv:2508.18265 (2025).



VLM Training

● Stage 3 Instruction fine-tuning: “Describe this image.”

[1] Wang, Weiyun, et al. "Internvl3. 5: Advancing open-source multimodal models in versatility, reasoning, and efficiency." arXiv preprint arXiv:2508.18265 (2025).



VLM Training

● Stage 4 Direct Preference Optimization (DPO):

[1] Wang, Weiyun, et al. "Internvl3. 5: Advancing open-source multimodal models in versatility, reasoning, and efficiency." arXiv preprint arXiv:2508.18265 (2025).


