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Primary Function
Transform raw data 
from various 
modalities (image, 
audio, 3D, etc.) into 
numerical feature 
representations 
(embeddings).

Align encoded 
features from 
different modalities 
into a common 
space, typically 
compatible with the 
LLM backbone's 
input. Typically 
using MLPs, cross 
attentions, 
Q-Formers etc.

Serves as the 
central reasoning 
and language 
processing engine, 
integrating aligned 
multimodal 
information. Usually 
pretrained LLMs, 
say GPT, Gemini, 
LLaMA etc.

Maps LLM outputs 
(e.g., signal tokens 
for generation) into 
features suitable for 
modality-specific 
generators. Typically 
MLPs or 
Transformers.

Produces outputs in 
non-textual 
modalities (e.g., 
images, audio) 
based on input from 
the Output 
Projector. This can 
be StableDiffusion, 
AudioLDM etc



MultiModal LLM Key Components

From: [arxiv 2401.13601v1] MM-LLMs: Recent Advances in MultiModal Large Language Models

https://arxiv.org/html/2401.13601v1/


LLaVA: GPT-assisted Visual Instruction Generation

From: [arxiv 2304.08485] Visual Instruction Tuning

https://arxiv.org/pdf/2304.08485


LLaVA: Architecture

From: [arxiv 2304.08485] Visual Instruction Tuning

https://arxiv.org/pdf/2304.08485


BLIP-2: Overview

From: [arxiv 2301.12597] BLIP-2

https://arxiv.org/pdf/2301.12597


MLLM Training Comparison

From Sayna Ebrahimi
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