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Visual Intelligence in Large Model Era

Task 1: Classification

Task 2: Detection

Task n: Generation

World Generalist Agent

Figures from GPT-4o, Gemini, VILA, Qwen2-VL

Closed-Source Open-Source



Topics of This Talk

- VLM Background Introduction

- All about 𝑉𝐼𝐿𝐴2: From Motivation to the Details

- Future Directions



Paradigm Shift: From Contrastive to Generative

LLaVA, 2023

Flamingo, 2022

CLIP, 2021

ALIGN, 2021

Figures from “An Introduction to Vision-Language Modeling”, ALIGN,CLIP, Flamingo, LLaVA



VILA (Nvidia) – Efficient AI Team

Model Overview

In-Context Learning ExamplesA team, a project, and a paper



Motivation:
• Existing internet-scale raw images

• Distill SFT knowledge back into pre-train
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In this paper, we investigated two questions:
• To what extent can a VLM self-augment?

• How to surpass the limit of naive self-augmentation?



How to Improve Large Multimodal Models?

Figures from “Weak-to-Strong Generalization: Eliciting Strong Capabilities With Weak Supervision”

Learn from HumanDistill from

Close-source Models Self-evolving

Group of Teachers

- Quantitatively unscalable: Slow and high cost

- Qualitatively Insufficient: Lack of expertise / reasoning (procedure)

No super human-level supervision

Bounded



Model architecture
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S2: Scaling up resolution instead of model size

Figures from “When Do We Not Need Larger Vision Models?”
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Visual Token Downsample

4x4x768 2x2x3072

channel concatenation

2x2x768

MLP downsample
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Two cycles of AI in the loop: Self-augmentation + Specialist-augmentation

Human

Task annotations

(Real)

VLM

Human

Task annotations

(Real)

VLM^2

Caption

(Synthetic)

Task annotations

(Synthetic)

VLM Specialist VLM

Self-augmentation

Domain Expertise

Specialist-augmentationDefault Default

Pre-train data
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Round of Self-Augmentation

Saturated !!!

Self-augmentation: Iteratively refine caption quality

VLM^2

Caption

(Synthetic)

VLM

Self-augmentation

Re-train from scratch

with refined caption

Pre-train with VILA0 re-cap

Pre-train with VILA1 re-cap



700 Million 25 Million

Selected by the
highest CLIP score

Self-augmentation: Diverse prompts and human labels are helpful

VLM^2

Caption

(Synthetic)

VLM

Self-augmentation
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More FLOPs on the same data?

Intuition for the performance gain:

𝑉𝐼𝐿𝐴2: VLM Augmented VLM with Self-Improvement



A qualitative example
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Will rounds of self-augmentation introduces more hallucinations?

Benchmark & Human EvaluationClose-source Model Judge

𝑉𝐼𝐿𝐴2: VLM Augmented VLM with Self-Improvement



Specialist-augmentation: Augmented with domain experts
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Specialist-augmentation: Prompt for task-specific annotation
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Spatial Specialist

“<image> Elaborate on the visual and narrative elements 
of the image in detail, with a focus on spatial relations."

Grounding Specialist

"<image> Elaborate on the visual and narrative elements in the 
image, and specify their location with [xmin,ymin,xmax,ymax]."

OCR Specialist

"<image> Your task is to recognize and describe the text in the image. 
Please provide a brief description that focuses on the textual content."

Predict 000 – 999 special tokens

w/ soft cross-entropy loss



Specialist-augmentation: Overview
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Specialist-augmentation: Surpassing the limit of self-augmentation
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Increase the number of experts?

Scale-up the recaption data?
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Specialist-augmentation: Benchmark performance & 

“Weak-to-strong generalization”
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Free lunch for video understanding?

● Length generalization → Train w/ 8 frames, inference w/ 32 frames

● VILA^2 video training loop bounded by video annotation quality

Better visual-language alignment

● Detailed region caption → Incorporate more details into image / video caption

● Modality synergy → Unifying generation and understanding

𝑉𝐼𝐿𝐴2 Extension



Close the Loop for Self-Evolving Large Models

VerificationExploration

Generative

Pretrained

Transformer
AI in the Loop

Generative

Pretrained

Transformer



VILA Family (with More to Come):

VILA-U: Unified Understanding and Generation LongVILA



Join VILA Community!

Github: https://github.com/NVlabs/VILA

My email: seerkfang@gmail.com

Apply for Zhijian Liu’s Group: zhijian@ucsd.edu :)

mailto:zhijian@ucsd.edu
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