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(a) Image understanding (b) Image generation
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Complex conversational scenarios with understanding and generation.
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Background

[1] WISE: A World Knowledge-Informed Semantic Evaluation for Text-to-Image Generation, Niu et.al.,  Arxiv 2025

Image generation with world knowledge. Examples are taken from WISE [1].

• Towards Unified Multimodal Models



Background

• Towards Unified Multimodal Models

Feb May July Aug Sep Oct Nov Dec Jan

2024 2025

Transfusion Show-oLWM Chameleon JanusEmu3/OmniGen JanusFlow JanusPro (SOTA) Harmon (Ours)

March

“What I cannot create, I do not understand” ---Richard Feynman 

ILLUMEVILA-U

The emergence of unified multimodal models since 2024.
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Introduction

• Existing paradigms

Und. (Image→Text)

Representing images as VQ tokens or VAE latents [2, 3, 4].

Gen. (Text→Image)
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[2] Transfusion: Predict the Next Token and Diffuse Images with One Multi-Modal Model, Zhou et.al.,  ICLR 2025
[3] Show-o: One Single Transformer to Unify Multimodal Understanding and Generation, Xie et.al., ICLR 2025
[4] VILA-U: a Unified Foundation Model Integrating Visual Understanding and Generation, Wu et.al., ICLR 2025



Introduction

• Existing paradigms

Und. (Image→Text)

Representing images as semantic embeddings for understanding 
and VQ tokens/VAE latents for generation  [5, 6, 7].

Gen. (Text→Image)
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[5] Janus: Decoupling Visual Encoding for Unified Multimodal Understanding and Generation, Wu et.al.,  CVPR 2025
[6] JanusFlow: Harmonizing Autoregression and Rectified Flow for Unified Multimodal Understanding and Generation, Ma et.al., CVPR 2025
[7] Janus-Pro: Unified Multimodal Understanding and Generation with Data and Model Scaling, Chen et.al., Arxiv 2025
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• Our observation: masked image modelling harmonizes und. & gen.

MAR: masked autoregression [8].

[8] Autoregressive Image Generation without Vector Quantization, Li et.al., Neurips 2024 
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• Our observation: masked image modelling harmonizes und. & gen.

Visualization of MAR feature maps.



Introduction

• Our observation: masked image modelling harmonizes und. & gen.
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MAR representation is shared for image understanding and generation.
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Method

• Harmon: harmonizing visual representations for und. & gen.

The overview of our method: Harmon.



Method

• Harmon: harmonizing visual representations for und. & gen.

A three-stage training paradigm.
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Results

• Image Understanding

Evaluation results on multimodal question-answering benchmarks.



Results

• Image Generation

Text-to-Image generation on GenEval benchmark.



Results

• Image Generation

Text-to-Image generation on WISE benchmark.
Text-to-Image generation on MSCOCO 
and MJHQ. The metric is FID.



Results

Und. improves Gen.

• Ablation study
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• Visualization: image understanding



Thanks!
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