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Seeing the World, Understanding with Words

VLMs: Al that sees, understands, and localizes through language.
Goal: Joint understanding, grounding language in visual specifics.

Impact: Precise interaction, detailed scene analysis, robotics.

Object Localization

Zero-shot Segmentation

Segment: striped cat
Zero-shot Visual QA Vision
What is the breed of >— Language

these cats? Model

The cats in the image appear
to be domestic shorthair cats.

One-shot Learning with Instructions

Striped cats are called tabby The cats in the image are tabby cats.

cats. What is the breed of —— Tabby cats are a common domestic
i i ? cat breed and are characterized by
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on the body, and a ringed tail. LAB



Learning Objectives for This Tutorial

Today, you will:

« Understand key VLM concepts & their evolution.

« Perform inference with pre-trained VLMs (Zero-shot Classification,
Captioning, VQA).

« Grasp the basics of fine-tuning VLMs.

« Gain hands-on experience fine-tuning a VLM.
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Key Tools & Concepts

Core Idea: Joint Image-Text Embeddings
Key Architectures:
« Transformers (Self-Attention)

» Vision Transformers (ViT)
« Dual Encoders (e.g., CLIP)

* Encoder-Decoders / LLM-based (e.g. Qwen2.5-VL)

Tools: Python, PyTorch, Hugging Face transformers, Supervision, Unsloth
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Image credits: https://blog.ngxson.com/my-journey-in-vision-models LAB



