
EECS 230 Deep Learning
Lecture 17: Multimodal Generative Model



Recap: Large Language Model



Recap: Image Generation Model

qVAE, GAN, Diffusion model



Multimodal Generative Model

qGenerative model that takes multimodal data input or 
produces multimodal output

qModalities: Video, image, text, audio, etc.
qApplications:

qVisual Question Answering
qImage Captioning
qText-to-image
qText-to-video



Multimodal AI Glass

https://about.fb.com/news/2024/04/new-ray-ban-meta-smart-glasses-styles-and-meta-ai-updates/

https://about.fb.com/news/2024/04/new-ray-ban-meta-smart-glasses-styles-and-meta-ai-updates/


Visual Question Answering



Multimodal model outperforms unimodal model



List of Multimodal Models

Model Year Developer Modality Architecture Key Features
SORA 2024 OpenAI Video,Text Image Encoder: 

Diffusion DiT
Generative 
Modeling,Text-to-
Video

Gemini V1.5 2024 Google Video,Text,Audio Image Encoder: 
ViT,Text 
Encoder:Transformer

Generative 
Modeling,Long Context 
Window

BLIP2 2023 Salesforce 
Research

Image,Text Q-Former: Bridging 
Modality Gap,Image 
Encoder: ViT-L/ViT-
G,Text LLM Encoder: 
OPT/FlanT5

Generative 
Modeling,Image-to-
Text,Visual Question 
Answering,Image-to-
Text Retrieval

GPT-4V 2023 OpenAI Image,Text Text Encoder: GPT Generative 
Modeling,Multimodal 
LLM,Visual Question 
Answering

LLaVA 2023 Microsoft Image,Text Text LLM Encoder: 
Vicuna,Image
Encoder:CLIP visual 
ViT-L

Generative 
Modeling,Visual 
Instruction Generation

FLAMINGO 2022 DeepMind Image,Text Gated Cross 
Attention,Multiway
Transformer,ViT-giant

VQA,Interleaved Visual 
and Textual Data

BEiT-3 2022 Microsoft Image,Text Text Encoder: 
OPT/FlanT5,Image 
Encoder:ViT-L/ViT-g

Object Detection,Visual
Question 
Answering,Image
Captaining

CLIP 2021 OpenAI Image,Text Text Encoder: 
Transformer; Image 
Encoder: ResNet/ViT

Multimodal 
Alignment,Zero-Shot 
Learning

http://www.deepnlp.org/blog/introduction-to-multimodal-generative-models

https://openai.com/research/video-generation-models-as-world-simulators
https://storage.googleapis.com/deepmind-media/gemini/gemini_v1_5_report.pdf
https://arxiv.org/abs/2301.12597
https://openai.com/contributions/gpt-4v?ref=aiprm.top
https://arxiv.org/abs/2304.08485
https://arxiv.org/abs/2204.14198
https://arxiv.org/abs/2208.10442
https://openai.com/research/clip/
http://www.deepnlp.org/blog/introduction-to-multimodal-generative-models


How to add image as input to LLM?

qLLaVA (Large Language and Vision Assistant)

LLaVA architecture



Recap: CLIP (Contrastive Language–Image Pre-training)

Figure: Contrastive Pre-training of language-image pairs. The text encoder is a 
standard transformer encoder. The extracted feature is the embedding of the CLS 
token. The image encoder is either a ResNet-50 or a Vision Transformer (ViT).



Multiway-transformer

qA shared Multiway Transformer as the backbone network

https://arxiv.org/pdf/2208.10442

https://arxiv.org/pdf/2208.10442


Multiway-transformer

qA shared Multiway Transformer as the backbone network

https://arxiv.org/pdf/2208.10442

https://arxiv.org/pdf/2208.10442


Multimodal architecture

qPerceiver and Perceiver IO as general purpose architecture

https://deepmind.google/discover/blog/building-architectures-that-can-handle-the-worlds-data/

https://deepmind.google/discover/blog/building-architectures-that-can-handle-the-worlds-data/


Flamminggo

https://slds-lmu.github.io/seminar_multimodal_dl/c02-00-multimodal.html#c02-05-text-plus-img

https://slds-lmu.github.io/seminar_multimodal_dl/c02-00-multimodal.html

