
VLM Architectures 핵심 

요약

(94개의 Model)
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- Universal Encoder

- Universal = Vision + Language

- 3개의 pretraining task

- Masked language modeling (MLM)

- Masked object classification (MOC)

- Visual-linguistic matching (VLM)

1. Unicoder-VL (AAAI 2020)

Unicoder-VL: A Universal Encoder for Vision and Language by Cross-modal Pre-training



1. Unicoder-VL (AAAI 2020)

Unicoder-VL: A Universal Encoder for Vision and Language by Cross-modal Pre-training



2. CLIP (ICML 2021)

- Language & Image “Contrastive Learning”

Learning Transferable Visual Models From Natural Language Supervision



3. MetaCLIP (ICLR 2024)

- Refine the data curation process

- Leverage CLIP-derived metadata

- To create a balanced & high-quality dataset from vast sources

Demystifying CLIP Data



4. Alpha-CLIP (CVPR 2024)

- CLIP + Region awareness

- Addition of an alpha channel to the CLIP encoder

- Allows for detailed segmentation & region-specific processing

Alpha-CLIP: A CLIP Model Focusing on Wherever You Want



5. GLIP (CVPR 2022)

- GLIP = Grounded + LIP

- Pretraining by unifying object detection & phrase grounding

Grounded Language-Image Pre-training



6. SigLIP (CVPR 2022)

- Simple pairwise sigmoid loss

- Scalable training with large batch sizes

Grounded Language-Image Pre-training



- PrefixLM

- X = (Prefix) Image + Text

- Y = Text

- Task: Next word prediction

7. SimVLM (ICLR 2022)

SimVLM: Simple Visual Language Model Pretraining with Weak Supervision



- Pretraining task = Image Captioning

8. VirTex (CVPR 2021)

VirTex: Learning Visual Representations from Textual Annotations



- PrefixLM (e.g., SimVLM)

- X = (Prefix) Image + Text

- Y = Text

- Frozen PrefixLM

- Use “Pretrained” LLM

9. Frozen (NeurIPS 2021)

Multimodal Few-Shot Learning with Frozen Language Models



9. Frozen (NeurIPS 2021)

Multimodal Few-Shot Learning with Frozen Language Models



- Model Architecture

- LLM (freeze): Chinchilla

- Vision (freeze): CLIP

- Arbitrarily interleaved visual & textual tokens

- Cross-attention for multimodal fusion

- Perceiver Resampler 

- Input: Visual features

- Output: Fixed number of visual tokens

10. Flamingo (NeurIPS 2022)

Flamingo: a Visual Language Model for Few-Shot Learning



10. Flamingo (NeurIPS 2022)

Flamingo: a Visual Language Model for Few-Shot Learning



- Cross-attention for multimodal fusion

- Architecture

- Encoder: Visual encoder

- Decoder: LLM

- Self-resurrecting enc-dec attention

- To adapt LLM for visual tasks

11. VisualGPT (CVPR 2022)

VisualGPT: Data-efficient Adaptation of Pretrained Language Models for Image Captioning



11. VisualGPT (CVPR 2022)

VisualGPT: Data-efficient Adaptation of Pretrained Language Models for Image Captioning



- Two pretraining tasks = MLM + ITM

12. VisualBERT (ACL 2020)

VisualBERT: A Simple and Performant Baseline for Vision and Language



- MoME (Mixture-of-modality-experts)

- 각 Modality 별로 expert 존재

- V용 / L용 / VL용

- 두 가지 역할 모두 가능!

- Dual encoder: 각각 embedding

- Fusion encoder: 같이 embedding

13. VLMo (NeurIPS 2022)

VLMo: Unified Vision-Language Pre-Training with Mixture-of-Modality-Experts



13. VLMo (NeurIPS 2022)

VLMo: Unified Vision-Language Pre-Training with Mixture-of-Modality-Experts

- 세 가지 pretraining 

- ITC, ITM, LM



- Training-free 

14. ASIF (NeurIPS 2023)

ASIF: Coupled Data Turns Unimodal Models to Multimodal Without Training



- Knowledge Distillation

- Teacher = (Pretrained) Open-vocab CLS model

- Student = Two-stage detector

15. ViLD (ICLR 2022)

Open-vocabulary Object Detection via Vision and Language Knowledge Distillation



- CoCa = Contrastive Captioner

- 핵심: 2가지의  joint loss

- Contrastive loss (feat. CLIP)

- Captioning loss (feat. SimVLM)

16. CoCa (TMLR 2022)

CoCa: Contrastive Captioners are Image-Text Foundation Models



16. CoCa (TMLR 2022)

CoCa; Contrastive Captioners are Image-Text Foundation Models



16. CoCa (TMLR 2022)

CoCa; Contrastive Captioners are Image-Text Foundation Models



- Proposal 2개

- Model 측면: Multimodal mixture of Encoder-Decoder (MED)

- Data 측면: CapFilt

- 세 가지 Pretraining

- ITC loss: CL loss

- ITM loss: Binary CE loss

- LM: CE loss

17. BLIP (ICML 2022)

BLIP: Bootstrapping Language-Image Pre-training for Unified Vision-Language Understanding and Generation



- [1] CapFilt: Bootstrap the caption!

- 배경: Noisy image-text pairs

- (1) Captioner: Synthetic caption 생성

- Image-grounded text decoder

- LM으로 fine-tune

- (2) Filter: Noisy caption 제거

- Image grounded text encoder

- ITC & ITM으로 fine-tune

17. BLIP (ICML 2022)

BLIP: Bootstrapping Language-Image Pre-training for Unified Vision-Language Understanding and Generation



- [2] MED: 아래의 3개 중 하나의 기능으로 작동 가능

- Unimodal encoder

- Image-grounded text encoder

- Image-grounded text decoder

17. BLIP (ICML 2022)

BLIP: Bootstrapping Language-Image Pre-training for Unified Vision-Language Understanding and Generation



- Learning framework of BLIP

17. BLIP (ICML 2022)

BLIP: Bootstrapping Language-Image Pre-training for Unified Vision-Language Understanding and Generation



- Q(Querying)-Former 

- 목적: Modality gap을 bridge

- 2단계 학습

- 1) (Frozen image 인코더) 

VL representation learning

- 2) (Frozen language 인코더) 

V-to-L generation learning

18. BLIP-2 (ICML 2023)

BLIP-2: Bootstrapping Language-Image Pre-training with Frozen Image Encoders and Large Language Models



- 2개의 transformer = Image transformer + Text transformer

- Pretraining

- (BLIP과 비슷하게) ITC + ITG + ITM 

- 각 objective별로 다른 attention masking strategy

18. BLIP-2 (ICML 2023)

BLIP-2: Bootstrapping Language-Image Pre-training with Frozen Image Encoders and Large Language Models



- BLIP2를 개선함.

- Q-Former를 instruction tuning함

19. InstructBLIP (NeurIPS 2023)

InstructBLIP: Towards General-purpose Vision-Language Models with Instruction Tuning



- Diverse, large-scale, high-quality multimodal data

- BLIP-2:

- (a) Q-Former

- (b) Multiple pretraining objectives

- BLIP-3:

- (a) More scalable vision token sampler (perceiver resampler)

- (b) Unifying the training objective to a single autoregressive loss

20. xGen-MM (BLIP-3) (ICML 2023)

xGen-MM (BLIP-3): A Family of Open Large Multimodal Models



20. xGen-MM (BLIP-3) (ICML 2023)

xGen-MM (BLIP-3): A Family of Open Large Multimodal Models



- Goal: Multimodal 버전의  Instruction-following dataset을 생성하자!
- How: “text” 데이터만을 사용해서 (feat. GPT-4)
- (1) + (2) 두 가지 정보를 준 뒤, 문제/답변 생성을 LLM에 요청

- (1) Caption
- (2) Bounding boxes

- 생성한 3종류의 데이터셋:
- Conversation
- Detailed description
- Complex Reasoning

21. LLaVA (NeurIPS 2023)

Visual Instruction Tuning



- Model architecture

- LLM: Vicuna

- Vision encoder: CLIP (ViT-L/14) + Linear projection layer

21. LLaVA (NeurIPS 2023)

Visual Instruction Tuning



- LLaVA: Linear projection layer

- LLaVA 1.5: MLP projection layer

22. LLaVA 1.5 (CVPR 2024)

Improved Baselines with Visual Instruction Tuning



- LLaVA1.5 + alpha

- Dynamic high resolution: High-resolution image processing 

- OCR capabilities

- Efficient deployment & inference

23. LLaVA-NeXT (LLaVA 1.6) (blog)

LLaVA-NeXT: Improved reasoning, OCR, and world knowledge



- Projector-based architecture

- Unifies multi-modal tasks 

- Integrates pixel, regional, and global features 

- By connecting (specialized) experts with (central) LLM

24. u-LLaVA (arxiv 2023)

u-LLaVA: Unifying Multi-Modal Tasks via Large Language Model



24. u-LLaVA (arxiv 2023)

u-LLaVA: Unifying Multi-Modal Tasks via Large Language Model



- MoE + VLM

(Overview)

25. MoE-LLaVA (arxiv 2024)

MoE-LLaVA: Mixture of Experts for Large Vision-Language Models



- MoE + VLM

(Detail)

25. MoE-LLaVA (arxiv 2024)

MoE-LLaVA: Mixture of Experts for Large Vision-Language Models



- Augments “InstructBLIP” with “Visual Assistant”

- InstructBLIP: Learned query embeddings (feat. Q-Former)

- Visual Assistant: Encoded patch embeddings

26. BLIVA (AAAI 2024)

BLIVA: A Simple Multimodal LLM for Better Handling of Text-Rich Visual Questions



- Mobile-optimized VLM

- Architecture

- (1) Vision: CLIP ViT-L/14

- (2) LLM: MobileLLaMA

- Combine (1)->(2) with LDP

- lightweight downsample projector

27. MobileVLM (arxiv 2023)

MobileVLM: A Fast, Strong and Open Vision Language Assistant for Mobile Devices



- Architecture

- (Image) ViT

- (LLM) mT5

28. PaLI (ICLR 2023)

PaLI: A Jointly-Scaled Multilingual Language-Image Model



- Architecture
- (Image) SigLIP-2B
- (LLM) UL2-3B

- Training:
- Stage 0) Unimodal pretraining

- Pretrain image encoder
- Task: (image-text) CL

- Stage 1) Multimodal pretrianing
- Pretrain LLM 
- Task: Mixture of tasks

- Stage 2) Resolution increase

29. PaLI-3 (arxiv 2023)

PaLI-3 Vision Language Models: Smaller, Faster, Stronger



- Architecture

- (Image) SigLIP

- (LLM) Gemma

30. PaliGemma (arxiv 2024)

PaliGemma: A Versatile and Transferable 3B Vision-Language Model



31. PaliGemma 2 (arxiv 2024)

PaliGemma 2: A Family of Versatile VLMs for Transfer

- PaliGemma 개선

- Gemma2-2B => Gemma2-27B

- 3개의 서로 다른 resolution



32. AIMv2 (arxiv 2024)

Multimodal autoregressive pre-training of large vision encoders

- A family of generalist vision encoders

- Vision Encoder + Multimodal decoder



33. Apollo (arxiv 2024)

An Exploration of Video Understanding in Large Multimodal Models

- SOTA LMMs for video understanding



34. ARIA (arxiv 2024)

Aria: An Open Multimodal Native Mixture-of-Experts Model

- Multimodal MoE 

- Text, Code, Images, Video … 

- Architecture

- (Fine-grained) MoE decoder

- (Lightweight) Visual encoder



- Encoder-free VLM

- 별도의  vision encoder 필요 없음

- Image & Text를 동시에 “unified” “decoder-only” 아키텍처에 넣음

35. EVE (NeurIPS 2024)

Unveiling Encoder-Free Vision-Language Models

이거면  끝!
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35. EVE (NeurIPS 2024)

Unveiling Encoder-Free Vision-Language Models



- EVE와 마찬가지로 Encoder-free VLM

- Divide-and-conquer 아키텍처 도입 

- “Modality-specific” component

( Text & Vision에 각기 다른 Att, LN, FFN )

- 효과

- Maximize scaling efficiency

- Reduce inter-modality interference

- Superior data efficiency

36. EVEv2 (arxiv 2025)

EVEv2: Improved Baselines for Encoder-Free Vision-Language Models



36. EVEv2 (arxiv 2025)

EVEv2: Improved Baselines for Encoder-Free Vision-Language Models



36. EVEv2 (arxiv 2025)

EVEv2: Improved Baselines for Encoder-Free Vision-Language Models



- AR framework that unifies multimodal understanding and generation

37. Janus (arxiv 2024)

Janus: Decoupling Visual Encoding for Unified Multimodal Understanding and Generation



- AR framework that unifies multimodal understanding and generation

37. Janus (arxiv 2024)

Janus: Decoupling Visual Encoding for Unified Multimodal Understanding and Generation



- Janus를 발전 시킴

- (1) Training strategy (minor) 변화

- (2) Training data 키우기

- (3) Model scale-up

38. Janus-Pro (arxiv 2025)

Janus-Pro: Unified Multimodal Understanding and Generation with Data and Model Scaling



- 아키텍처는 동일함

38. Janus-Pro (arxiv 2025)

Janus-Pro: Unified Multimodal Understanding and Generation with Data and Model Scaling



- Multi-stage reasoning을 하는 VLM

39. LLaVA-CoT (arxiv 2024)

LLaVA-CoT: Let Vision Language Models Reason Step-by-Step



- Fine-tuning 방법론
- LLM & CLIP visual encoder를 연결하기 위해!

- 2-stage approach
- (1) Caption Contrastive FT

- LLM을 FT한다
- Causal ATT -> Bidirectional ATT

( 목적: 생성 X, 이해 O 이므로 )
- (2) CLIP Vision Encoder FT

- Vision Encoder를 FT한다

40. LLM2CLIP (arxiv 2024)

LLM2CLIP: Powerful Language Model Unlocks Richer Visual Representation



- Multimodal Multilingual VLM (mVLM)

- Framework: LLaVA 1.5

41. Maya (arxiv 2024)

An Instruction Finetuned Multilingual Multimodal Model



- MiniMax-01

- MiniMax-Text-01

- MiniMax-VL-01

- Longer context window (~ 4M)

=> How? Novel architecture!

- Lightning attention 

- MoE

42. MiniMax-01 (arxiv 2025)

MiniMax-01: Scaling Foundation Models with Lightning Attention



- MiniMax-01

- MiniMax-Text-01

- MiniMax-VL-01

- Longer context window (~ 4M)

=> How? Novel architecture!

- Lightning attention 

- MoE

42. MiniMax-01 (arxiv 2025)

MiniMax-01: Scaling Foundation Models with Lightning Attention



- NVLM = NVIDIA VLM

- NVLM-D (Decoder-only)

- NVLM-X (Cross-attention)

- NVLM-H (Hybrid)

43. NVLM (arxiv 2024)

NVLM: Open Frontier-Class Multimodal LLMs



- VLM with sub-billion # params

- 목적: On-device inference

- Token compression

- Convolution-based

- # Visual token: 729 -> 81

- Architecture

- Vision: SigLIP-400M

- LLM: Qwen2.5-0.5B

44. OmniVLM (arxiv 2024)

OmniVLM: A Token-Compressed, Sub-Billion-Parameter Vision-Language Model for Efficient On-Device Inference



- Mistral AI에서 공개한 모델
- Architecture

- (1) Vision encoder = Pixtral-ViT
- Trained with a new vision encoder from scratch
- Support variable image sizes & aspect ratios
- New ROPE-2D implementation

- (2) Multimodal decoder: NTP task
- Built on top of Mistral Nemo 12B

- MLP: Connect (1) to (2) 
- New benchmark: MM-MT-Bench

45. Pixtral 12B (arxiv 2024)

Pixtral 12B



45. Pixtral 12B (arxiv 2024)

Pixtral 12B



45. Pixtral 12B (arxiv 2024)

Pixtral 12B



- “Unified” model for “dense” grounded understanding of “image & video”

- Treat all inputs (text, images, videos) as tokens in a shared LLM 

space

46. Sa2VA (arxiv 2025) 

Sa2VA: Marrying SAM2 with LLaVA for Dense Grounded Understanding of Images and Videos



46. Sa2VA (arxiv 2025) 

Sa2VA: Marrying SAM2 with LLaVA for Dense Grounded Understanding of Images and Videos



- VLM that generates video descriptions 

- Superior video understanding capabilities

- 3 stage: Pretraining - SFT - DPO

47. Tarsier2  (arxiv 2025) 

Tarsier2: Advancing Large Vision-Language Models from Detailed Video Description to Comprehensive Video Understanding



- Handling long-form video content in MLLMs

- HiCo = Hierarchical visual token Compression
- To reduce computational load!

- Two compression

- (1) Clip-level
- Video = Clips x N

- Visual encoder processes each clip

- Compressor reduces # of visual tokens (to exploit inter-frame redundancy)

- (2) Video-level
- Visual tokens are further reduced via dropout

48. VideoChat-Flash  (arxiv 2024) 

VideoChat-Flash: Hierarchical Compression for Long-Context Video Modeling



48. VideoChat-Flash  (arxiv 2024) 

VideoChat-Flash: Hierarchical Compression for Long-Context Video Modeling



- For both image & video understanding

- Architecture

- (1) Vision: Pretrained SigLIP

- (2) Video: DiffFP (compressor)

- Projector: for (1)+(2) to LLM

- (3) LLM: Qwen 2.5

- Four training stages

49. VideoLLaMA 3 (arxiv 2025)

VideoLLaMA 3: Frontier Multimodal Foundation Models for Image and Video Understanding



50. LLaMA 3.2-Vision (blog 2024)

- LLaMA 3 with “multimodal capabilities”

- # params: 11B, 90B

- Architecture:

- (1) Visual encoder

- (2) LLM: LLaMA 3

- Vision adapter 

- with cross-attention layers

- for (1) -> (2)

Llama 3.2-Vision: Enhanced Multimodal Capabilities Built on Llama 3



- Efficiently process interleaved image & text

- Architecture

- (1) Vision: SigLIP

- (2) LLM: Mistral-7B

- Perceiver pooling layer + MLP: for (1) -> (2)

51. Idefics2-8B (blog 2024)

Introducing Idefics2: A Powerful 8B Vision-Language Model for the community



- Idefics2-8B보다 뛰어남

- Architecture

- Vision: SigLIP

- LLM: LLaMA 3.1 instruct

- Idefics2의 perceiver resampler를

simple pixel shuffle strategy로 대체

( similar to InternVL-1.5 )

52. Idefics3-8B (arxiv 2024)

Building and better understanding vision-language models: insights and future directions



- Free-form text-image composition & comprehension

- Architecture

- (1) Vision: CLIP

- (2) LLM: InternLM-2

- Partial LoRA: apply to visual tokens

53. InternLM-XComposer2 (arxiv 2024)

InternLM-XComposer2: Mastering Free-form Text-Image Composition and Comprehension in Vision-Language Large Model



- InternLM-XComposer를 기반으로

- Handle high-resolution image

- How? Dynamic resolution 

+ Automatic patch configuration

- Resolution 336 ~ 4K HD

54. InternLM-XComposer2-4KHD (NeurIPS 2024)

InternLM-XComposer2-4KHD: A Pioneering Large Vision-Language Model Handling Resolutions from 336 Pixels to 4K HD



- Handle “LONG” contextual input & output

55. InternLM-XComposer-2.5 (arxiv 2024)

InternLM-XComposer-2.5: A Versatile Large Vision Language Model Supporting Long-Contextual Input and Output



- InternVL 2.0를 이음

- 448x448 image tile로 나눔

- 핵심: Pixel unshuffle operation

- Visual token: 1024 -> 256로 줄임 

- Dynamic resolution

56. InternVL 2.5 (arxiv 2024)

InternVL 2.5: Expanding Performance Boundaries of Open-Source Multimodal Models with Model, Data, and Test-Time Scaling



56. InternVL 2.5 (arxiv 2024)

InternVL 2.5: Expanding Performance Boundaries of Open-Source Multimodal Models with Model, Data, and Test-Time Scaling



- 2B params VLM

- SOTA for its memory footprint

- Small, fast, memory-efficient

- Built upon Idefics3

- LLaMA 3.18B -> SmoLM2 1.7B

- Aggressive image compression

57. SmolVLM (blog 2024)

SmolVLM - small yet mighty Vision Language Model



- LLM인 QWEN에 visual 능력을 갖춰줌.
- (1) Visual receptor

- Visual Encoder = ViT 
- Position-aware VL Adapter = 1개의 cross-attention

- (2) Input-output
- Input = Image & Bbox
- Output = Bbox

- (3) Three-stage training pipeline

58. Qwen-VL (arxiv 2023)

Qwen-VL: A Versatile Vision-Language Model for Understanding, Localization, Text Reading, and Beyond



- Qwen-VL를 개선함

- 핵심 개선: Improved understanding of images & videos

- Details:

- (1) Naive Dynamic Resolution

- arbitrary resolution 받아서 dynamic # of visual tokens 반환

- (2) Multimodal Rotary Position Embedding (M-ROPE)

- temporal + height + width information

59. Qwen2-VL (arxiv 2024)

Qwen2-VL: A Powerful Open-Source Vision-Language Model for Image and Video Understanding



59. Qwen2-VL (arxiv 2024)

Qwen2-VL: A Powerful Open-Source Vision-Language Model for Image and Video Understanding



- Qwen2-VL를 개선함

- Perception of temporal & spatial scales

- Simplified network structure 

-> increased efficiency

60. Qwen2.5-VL (arxiv 2025)

Qwen2.5-VL: Enhanced Vision-Language Capabilities in the Qwen Series



- (1) Data: Diverse & Large-scale
- (2) Model: Hybrid vision encoder

- LLM: Deepseek LLM (feat. LLaMA)
- Vision: 

- a) SigLIP (low res)
- b) SAM-B (high res)
- VL adaptor (for a+b)

- (3) Train: Focus on text -> img

61. DeepSeek-VL (arxiv 2024)

DeepSeek-VL: Towards Real-World Vision-Language Understanding



- DeepSeek-VL + Two upgrades

- (1) [Vision] Dynamic tiling vision encoding strategy

- (2) [LLM] DeepSeekMoE + MLA

61. DeepSeek-VL2 (arxiv 2024)

DeepSeek-VL2; Mixture-of-Experts Vision-Language Models for Advanced Multimodal Understanding



61. DeepSeek-VL2 (arxiv 2024)

DeepSeek-VL2; Mixture-of-Experts Vision-Language Models for Advanced Multimodal Understanding



- Multi-image VL tasks

- (e.g., coherence, comparison …)

- Interleaved text-image

- Trained with significantly less datasets!

62. MANTIS (TMLR 2024)

Mantis: Interleaved Multi-Image Instruction Tuning



For practical usage!

- moondream1: 1.6B
- Model: SigLIP + Phi-1.5
- Dataset: LLaVA 

- moondream2: 1.86B
- moondream1 + MLP projector

- moondream-next: 1.9B
- structured output (JSON, XML, MD,CSV) …

63. moondream (blog 2024)



- Jointly mixing

- (1) Model weight

- (2) Tasks

- (3) Visual embeddings

- 2-stage approach

- Step 1. Pretraining) Unfreeze LLaMA-2

- To foster more effective cross-modal learning

- Step 2. Fine-tuning

64. SPHINX (arxiv 2024)

SPHINX: The Joint Mixing of Weights, Tasks, and Visual Embeddings for Multi-modal Large Language Models



- Use two visual encoders: CLIP-ConvNeXt & DINOv2

- Learnable skip tokens (to bypass fully-padded sub-images)

- Efficient single-stage training process

65. SPHINX-X (ICML 2024)

SPHINX-X: Scaling Data and Parameters for a Family of Multi-modal Large Language Models



- Can perceive general modalities

- Align various modalities with LLM

66. KOSMOS-1 (NeurIPS 2023)

Language Is Not All You Need: Aligning Perception with Language Models



- KOSMOS-1에 새로운 capability

- Perceiving object description (Bbox)

- Grounding text

67. KOSMOS-2 (ICLR 2024)

Kosmos-2: Grounding Multimodal Large Language Models to the World



- High-resolution LMM에서 ViT의 한계점을 극복하기 위해!

- Hierarchical backbone “ConvNeXT”를 대신 사용함

68. ConvLLaVA (arxiv 2024)

ConvLLaVA: Hierarchical Backbones as Visual Encoder for Large Multimodal Models



- Unifies (1) Image-level + (2) Object-level + (3) Pixel-level reasoning

- Architecture:

- (1) Vision: OMG-seg (segmentation model)

- (3) LLM

69. OMG-LLaVA (arxiv 2024)

OMG-LLaVA: Bridging Image-level, Object-level, Pixel-level Reasoning and Understanding



- Architecture: Flamingo

- Goal: Minimize computational cost!

- Challenges of handling long sequences of visual signals

- How? 

- Cross-attention

- Hierarchical ViT features

- (Q-former처럼) learnable tokens

70. EVLM (arxiv 2024)

An Efficient Vision-Language Model for Visual Understanding



70. EVLM (arxiv 2024)

An Efficient Vision-Language Model for Visual Understanding



- Training-free Video LLM

- (1) Uniform sampler: Sample N frames from video

- (2) Pathways

- Slow pathway: Detailed spatial semantics

- Fast pathway: Long-range temporal context

- (3) LLM: LLaVA-Next

71. SlowFast-LLaVA (arxiv 2024)

SlowFast-LLaVA: A Strong Training-Free Baseline for Video Large Language Models



- MLLM to efficiently process high-resolution images

- 기존 연구: cropping-based & dual-encoder

- Proposal

- Dual-perspective cropping module (DCM)

- Dual-perspective enhancement module (DEM)

72. INF-LLaVA (arxiv 2024)

INF-LLaVA: High-Resolution Image Perception for Multimodal Large Language Models



72. INF-LLaVA (arxiv 2024)

INF-LLaVA: High-Resolution Image Perception for Multimodal Large Language Models



- Limitation of data quantity & quality in VLMs

- Costly human annotation, distillation 대신…

=> Leverage VLM itself to refine & augment pretraining data!

73. VILA² (arxiv 2024)

VILA²: VILA Augmented VILA 



- 8B MLLM

- Efficient for deployment on edge devices

- Vision, Speech, and Multimodal live streaming

- Architecture

- Vision: SigLIP-400M

- Audio: Whisper-medium-300M

- TTS: ChatTTS-200M

- LLM: Qwen2.5-7B

74. MiniCPM-o-2.6 (arxiv 2024)

MiniCPM-o-2.6: A GPT-4o Level MLLM for Vision, Speech and Multimodal Live Streaming 



- First open-source MLLM capable of processing video, image, text, audio

- Architecture

- LLM: Mixtral 8x7B 

- Vision: InternViT-300M-448px

- Three stage training

- Stage 1) LLM instruction tuning

- Stage 2) Multimodal alignment

- Step 3) Multimodal instruction tuning

75. VITA (arxiv 2024)

VITA: Towards Open-Source Interactive Omni Multimodal LLM



75. VITA (arxiv 2024)

VITA: Towards Open-Source Interactive Omni Multimodal LLM



- Open-source MLLMs

- Mixture of vision encoders

- Particularly in OCR and document understanding

- Architecture: LLaVA

- (1) LLM

- (2) Vision encoder

- Projection layer

- 3 stages of training

76. EAGLE (ICLR 2025)

EAGLE: Exploring The Design Space for Multimodal LLMs with Mixture of Encoders



- “Data-centric” approach

- Prioritize data diversity & quality

- Tiled Mixture of vision encoders (MoVE)

- SigLIP & ConvNeXt-XXLarge

- Image tiling to handle high resolution

- LLM: Qwen2.5

- Build upon open-source components

- Three-stage training recipe

77. EAGLE2 (arxiv 2025)

Eagle 2: Building Post-Training Data Strategies from Scratch for Frontier Vision-Language Models



78. Florence (arxiv 2021)

Florence: A New Foundation Model for Computer Vision



78. Florence (arxiv 2021)

Florence: A New Foundation Model for Computer Vision



- Two key components

- (1) Image encoder (DaViT arch)

- (2) Multimodality encoder-decoder.

79. Florence-2 (CVPR 2024)

Florence-2: Advancing a Unified Representation for a Variety of Vision Tasks



- To enhance multi-modal zero-shot learning

- By Instruction tuning

- Built upon OFA (One For All) as pretrained model

- Single Transformer-based sequence-to-sequence framework

- Pre-trained on a diverse set of multimodal and unimodal tasks

80. MultiInstruct (arxiv 2022)

MultiInstruct: Improving Multi-Modal Zero-Shot Learning via Instruction Tuning
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80. MultiInstruct (arxiv 2022)

MultiInstruct: Improving Multi-Modal Zero-Shot Learning via Instruction Tuning



- Incorporate multiple visual experts (e.g., CLIP and SAM) to VLMs

- Poly-expert fusion network

- Combine their outputs

(e.g., CLIP, SAM)

- Interface with LLMs 

(e.g., Vicuna)

81. MouSi (COLM 2024)

MouSi: Poly-Visual-Expert Vision-Language Models



- Cost-effective approach to VL instruction-tuning

- How? Mixture-of-Modality Adapter (MM-Adapter)

- Significantly reduce # of trainable parameters

- Adapt visual features to LLM

82. LaVIN (NeurIPS 2023)

Efficient Vision-Language Instruction Tuning for Large Language Models



82. LaVIN (NeurIPS 2023)

Efficient Vision-Language Instruction Tuning for Large Language Models



- Combining 

- (1) Vision: compact EVA-ViT 

- with linear projection layers (+Q-Former layer)

- (2) LLM: powerful Phi-2

83. TinyGPT-V (ICMLW 2024)

Efficient Vision-Language Instruction Tuning for Large Language Models



83. TinyGPT-V (ICMLW 2024)

Efficient Vision-Language Instruction Tuning for Large Language Models



- Architecture

- (1) Vision: Pretrained ViT + Q-Former (+ linear proj)

- (2) LLM: Vicuna

84. MiniGPT-4 (ICLR 2024)

MiniGPT-4: Enhancing Vision-Language Understanding with Advanced Large Language Models



- Architecture

- (1) Vision: static ViT ( + linear projection layer )

- (2) LLM: LLaMA-2-chat

85. MiniGPT-v2 (ICLR 2024)

MiniGPT-v2: large language model as a unified interface for vision-language multi-task learning



- Propose communication tokens

- To enable dynamic interaction btw…

- (1) CLIP ViT-L image encoder

- (2) YOLOX detection network

- (3) Pythia LLM

86. CoVLM (ICLR 2024) 

CoVLM: Composing Visual Entities and Relationships in Large Language Models Via Communicative Decoding



86. CoVLM (ICLR 2024) 

CoVLM: Composing Visual Entities and Relationships in Large Language Models Via Communicative Decoding



- Enhance pretrained LM with Visual Expert module

- Employ a visual expert module in each layer

that leverages QKV matrix & MLP

- Components

- (1) ViT encoder

- (2) LLM

- MLP adapter to (1)->(2)

87. CogVLM (NeurIPS 2024) 

CogVLM: Visual Expert for Pretrained Language Models



87. CogVLM (NeurIPS 2024) 

CogVLM: Visual Expert for Pretrained Language Models



- VLM for image and video 

- Adapter: Incorporates …

- Conv for downsampling

- SwiGLU module

88. CogVLM2 (arxiv 2024) 

CogVLM2: Enhanced Vision-Language Models for Image and Video Understanding



- Hybrid region representation

- Discrete coordinates

- Continuous features

- Allow it to precisely pinpoint objects & regions within images

89. Ferret (ICLR 2024) 

Ferret: Refer and Ground Anything Anywhere at Any Granularity



- Directly projecting images patches into (decoder-only) LLM

- Treat image & text tokens uniformly

- Efficient!

90. Fuyu-8B (blog 2023) 

Fuyu-8B: A Multimodal Architecture for AI Agents



- Inspired by Fuyu-8B

- Directly integrates pixel-level info into LLM using position embedding

- Separate vision encoding X

- Varying image sizes O

- High-resolution images up to 1024x1024

91. OtterHD (arxiv 2023) 

OtterHD: A High-Resolution Multi-modality Model



- Pixel-level grounding

- 5 component architecture

- Global & Regional image encoders

- LLM

- Grounding Image encoder

- Pixel decoder

92. GLaMM (CVPR 2024) 

GLaMM: Pixel Grounding Large Multimodal Model



93. COSMO (arxiv 2024) 

COSMO: COntrastive Streamlined MultimOdal Model with Interleaved Pre-Training

- ViT + (partitioned) LLM

- LLM half: unimodal

- LLM half: mulitmodal

- Interleaved data sequences

- Pretraining: LM loss + CL loss



93. COSMO (arxiv 2024) 

COSMO: COntrastive Streamlined MultimOdal Model with Interleaved Pre-Training



- Vision Encoder (ViT)에 Text Recognition 능력을 심어주자!

=> Single (Vision) Model로써 전부 처리 가능!

- Two components (both lightweight)

- (1) Language decoder: Text 생성 위해

- (2) Vision decoder: Visual 능력 손실 방지

94. UNIT (NeurIPS 2024)

UNIT: Unifying Image and Text Recognition in One Vision Encoder



94. UNIT (NeurIPS 2024)

UNIT: Unifying Image and Text Recognition in One Vision Encoder


