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Visual conversation

Li, Junnan, Dongxu Li, Silvio Savarese, and Steven Hoi. "Blip-2: Bootstrapping language-image pre-training with frozen image encoders and large language models." arXiv:2301.12597 (2023).

https://arxiv.org/pdf/2301.12597.pdf
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Multimodal ChatBot

Liu, Haotian, Chunyuan Li, Qingyang Wu, and Yong 
Jae Lee. "Visual Instruction Tuning." 
arXiv:2304.08485 (2023).

https://arxiv.org/pdf/2304.08485.pdf
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Scene Understanding

Wenliang Dai and Junnan Li and Dongxu Li and Anthony Meng Huat Tiong and Junqi Zhao and Weisheng Wang and Boyang Li and Pascale Fung and Steven Hoi. InstructBLIP: Towards 
General-purpose Vision-Language Models with Instruction Tuning. arXiv 2305.06500 (2023)

Knowledge-grounded image 
desc

https://arxiv.org/pdf/2305.06500.pdf
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Visual Question Answering

Liu, Haotian, Chunyuan Li, Qingyang Wu, and Yong Jae Lee. "Visual Instruction Tuning." arXiv:2304.08485 (2023).

https://arxiv.org/pdf/2304.08485.pdf
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Audio-visual integration perception ability

Zhang, Hang, Xin Li, and Lidong Bing. "Video-llama: An instruction-tuned audio-visual language model for video 
understanding." arXiv preprint arXiv:2306.02858 (2023).
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Common-knowledge concept recognition

Zhang, Hang, Xin Li, and Lidong Bing. "Video-llama: An instruction-tuned audio-
visual language model for video understanding." arXiv preprint arXiv:2306.02858 
(2023).
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Capture temporal dynamics in videos

Zhang, Hang, Xin Li, and Lidong Bing. "Video-llama: An instruction-tuned audio-visual language model for video understanding." arXiv preprint 
arXiv:2306.02858 (2023).
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Story and Song generation; comic understanding

Zhu, Deyao, Jun Chen, Xiaoqian Shen, Xiang Li, and Mohamed 
Elhoseiny. "Minigpt-4: Enhancing vision-language understanding 
with advanced large language models." arXiv:2304.10592 (2023).
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Text extraction and detailed reasoning based on 
image

Yao, Yuan, Tianyu Yu, Ao Zhang, Chongyi Wang, Junbo Cui, Hongji Zhu, Tianchi 
Cai et al. "Minicpm-v: A gpt-4v level mllm on your phone." arXiv:2408.01800 
(2024).

https://arxiv.org/pdf/2408.01800


Tanmoy 
Chakraborty

Manish GuptaAdvanced LLMs

Understanding images with extreme aspect ratio 
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Flowchart understanding and reviewing interior 
designs

Yao, Yuan, Tianyu Yu, Ao Zhang, Chongyi Wang, 
Junbo Cui, Hongji Zhu, Tianchi Cai et al. "Minicpm-v: 
A gpt-4v level mllm on your phone." arXiv:2408.01800 
(2024).

https://arxiv.org/pdf/2408.01800
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Understanding menu cards and infographics

Yao, Yuan, Tianyu Yu, Ao Zhang, 
Chongyi Wang, Junbo Cui, Hongji 
Zhu, Tianchi Cai et al. "Minicpm-v: A 
gpt-4v level mllm on your phone." 
arXiv:2408.01800 (2024).

https://arxiv.org/pdf/2408.01800
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Team, Gemma, Aishwarya Kamath, Johan Ferret, Shreya Pathak, Nino Vieillard, Ramona Merhej, Sarah Perrin et al. "Gemma 3 technical report." arXiv preprint arXiv:2503.19786 (2025).

QA on bill images

https://arxiv.org/pdf/2503.19786
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Frozen: Multimodal few-shot learning

Inference-Time interface via in-context learning.
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Flamingo

• Vision Encoder: Pretrained ResNet.
• Flamingo-3B, 9B and 80B.
• At a given text token, the model attends to the visual 

tokens of the image that appeared just before.

Alayrac, Jean-Baptiste, Jeff Donahue, Pauline Luc, Antoine Miech, Iain Barr, Yana Hasson, Karel Lenc et al. "Flamingo: a visual language model for few-shot learning." NIPS 35 (2022): 23716-
23736.

• Datasets: 
• MultiModal MassiveWeb (M3W): Interleaved 

image and text dataset.
• Pairs of image/video and text: ALIGN dataset, 

LTIP (Long Text & Image Pairs), VTP (Video & 
Text Pairs)

https://arxiv.org/pdf/2204.14198.pdf
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Flamingo

Alayrac, Jean-Baptiste, Jeff Donahue, Pauline Luc, Antoine Miech, Iain Barr, Yana Hasson, Karel Lenc et al. "Flamingo: a visual language model for few-shot learning." NIPS 35 (2022): 23716-
23736.

https://arxiv.org/pdf/2204.14198.pdf
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BLIP: Bootstrapping Lang-Image Pre-training
• Works for both understanding 

and generation
• Multimodal mixture of Encoder-Decoder (MED)

• Unimodal encoder: ViT-B/16 and ViT-L/16; BERT-base
• image-grounded text encoder
• image-grounded text decoder

Li, Junnan, Dongxu Li, Caiming 
Xiong, and Steven Hoi. "Blip: 
Bootstrapping language-image 
pre-training for unified vision-
language understanding and 
generation." In ICML, pp. 12888-
12900. PMLR, 2022.

https://arxiv.org/pdf/2201.12086.pdf
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BLIP2

• Pre-trained in two stages
• Vision-language representation learning stage with a frozen image encoder
• Vision-to-language generative learning stage with a frozen LLM.

• Q-Former=image transformer+ text transformer

Li, Junnan, Dongxu Li, Silvio Savarese, and Steven Hoi. "Blip-2: Bootstrapping language-image pre-training with frozen image encoders and 
large language models." arXiv:2301.12597 (2023).

https://arxiv.org/pdf/2301.12597.pdf
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BLIP2
• Q-Former=image transformer+ text transformer
• Queries interact with 

• each other and optionally text through self-attention layers
• frozen image features through cross-attention layers

Li, Junnan, Dongxu Li, Silvio Savarese, and Steven Hoi. "Blip-2: Bootstrapping language-
image pre-training with frozen image encoders and large language models." 
arXiv:2301.12597 (2023).

Li, Junnan, Dongxu Li, Silvio Savarese, and Steven Hoi. "Blip-2: Bootstrapping language-image pre-training with frozen image encoders and large language models." 
arXiv:2301.12597 (2023).

https://arxiv.org/pdf/2301.12597.pdf
https://arxiv.org/pdf/2301.12597.pdf
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BLIP2

• Pre-training dataset 
• Same as BLIP
• 129M images from COCO, Visual 

Genome, CC3M, CC12M, SBU 
• 115M images from LAION400M 

dataset.
Li, Junnan, Dongxu Li, Silvio Savarese, and Steven Hoi. "Blip-2: Bootstrapping language-image pre-training with frozen image encoders and large language models." 
arXiv:2301.12597 (2023).

• Pre-trained image encoder
• ViT-L/14 from CLIP; ViT-g/14 from EVA-

CLIP
• Frozen language model

• OPT for decoder-based LLMs; FlanT5 for 
encoder-decoder-based LLMs.

https://arxiv.org/pdf/2301.12597.pdf
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mPLUG
• Instruction-following image-LLMs: LLaVA, 

mPLUG and MiniGPT4 
• Pre-trained on image-text pairs

• 3 understanding tasks (Image-Text 
Contrastive Learning, Image-Text Matching, 
MLM) 

• 1 generation task (Prefix LM).
• Pre-training data

• 14M images with texts from MS COCO, Visual 
Genome, Conceptual Captions, Conceptual 
12M, SBU Captions.

• First 6L of BERTbase for text encoder
• Last 6L of BERTbase for cross-modal skip-

connected network
• 12-layer Transformer for the decoder. 
• CLIP-ViT for visual encoder (ViT-B/16 or  

ViT-L/14) Li, Chenliang, Haiyang Xu, Junfeng Tian, Wei Wang, Ming Yan, Bin 
Bi, Jiabo Ye et al. "mplug: Effective and efficient vision-language 
learning by cross-modal skip-connections." arXiv:2205.12005 
(2022).

https://arxiv.org/pdf/2205.12005v2.pdf
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LLaVa
• Stage 1: Pre-training for Feature 

Alignment
• 595K image-text pairs.
• Pretrain using 58K conv generated by 

GPT4.
• Visual encoder and LLM weights frozen.
• Define loss over answer tokens.

• Stage 2: Fine-tuning End-to-End.
• Keep the visual encoder weights frozen.
• Update both projection layer and LLM.
• Finetune on 158K language-image 

instruction-following samples: 58K 
conversations, 23K detailed description, 
77k complex reasoning.

• Generated using few-shot prompts to 
GPT-4.

• LLM=LLaMa
• Pre-trained CLIP visual encoder ViT-L/14
• system-message = A chat between a curious human 

and an artificial intelligence assistant. The assistant 
gives helpful, detailed, and polite answers to the 
human’s questions.Liu, Haotian, Chunyuan Li, Qingyang Wu, and Yong Jae Lee. "Visual Instruction Tuning." arXiv:2304.08485 (2023).

https://arxiv.org/pdf/2304.08485.pdf
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Video-LLaMA
• Video Q-former: aggregates frame-

level representations 
• shares same architecture with Query 

Transformer (Q-Former) in BLIP-2

• Video and audio soft prompts
• Audio encoder: Audio spectrogram 

Transformer from ImageBind.
• Multi-branch Cross-Modal Training 

• Vision-language
• Pre-train on (a) video caption dataset 

(b) image-caption data
• Audio-language

• Pre-train on an audio caption dataset.
Zhang, Hang, Xin Li, and Lidong Bing. "Video-llama: An instruction-
tuned audio-visual language model for video understanding." 
arXiv:2306.02858 (2023).
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MiniGPT-4
• Aligns a frozen visual encoder with 

a frozen Vicuna with 1 projection 
layer.

• Stage 1 (pretraining)
• Vision encoder and LLM are frozen 
• Image captioning dataset (LAION, 

Conceptual Captions, and SBU)

• Stage 2 (finetuning)
• 3,500 detailed image description pairs 
• ###Human: 

<Img><ImageFeature></Img><Instru
ction>###Assistant:

• <Instruction> is “Describe this image in 
detail” or “Could you describe the 
contents of this image for me”.

Zhu, Deyao, Jun Chen, Xiaoqian Shen, Xiang Li, and Mohamed Elhoseiny. 
"Minigpt-4: Enhancing vision-language understanding with advanced 
large language models." arXiv:2304.10592 (2023).
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Meeting notes with multiple speakers (speaker 
diarization)
• Input: How many speakers are in 

this audio and what happened?

• Output
• There are four speakers in the 

audio. It sounds like a project 
meeting where the project 
manager, Mark, is introducing 
himself and asking the team 
members to introduce themselves 
and state their roles. After Mark 
introduces himself, three 
additional speakers introduce their 
roles: Dirk as the marketing 
expert, Nick as the user interface 
designer, and Xavier as the 
industrial designer. They briefly 
mention their responsibilities for 
the project.

• Input
• Can you transcribe it with speaker names?

• Output
• Mark: Okay, good morning. This is our first team 

meeting.
• Team: Morning.
• Mark: I will be your project manager for today, 

for this project. My name is Mark and I'll be 
giving this presentation for you to kick the 
project off. This is the agenda for today. Well, of 
course, we’re new to each other, so I'd like to get 
acquainted first. So, let's do that first. I mean, 
let’s start with you. Can you introduce yourself? 
You are a marketing expert?

• Dirk: Yes. Uh, my name is Dirk, Dirk Meinfelt. 
Uh, I will be, uh, during this project, the 
marketing expert. And I will see what, uh, the 
user wants and, uh, what we can do, uh, with 
the new product, project, product.

• Mark: Excellent. And you are?
• Nick: Nick de Boer, user interface designer. I'm 

going to, uh, look at the technical design from 
the user point of view.

• Mark: Okay.
• Xavier: My name is Xavier Joerkens. I'm the 

industrial designer, and there are three main 
questions that I have to find an answer to.

https://openai.com/index/hello-gpt-4o/ 

https://openai.com/index/hello-gpt-4o/
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Lecture summarization
• Input

• Here is a video of a presentation 
on techniques for maximizing 
LLM performance. Could you 
give me a detailed summary of 
the presentation?

https://openai.com/index/hello-gpt-4o/ 

https://openai.com/index/hello-gpt-4o/
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Lecture summarization

https://openai.com/index/hello-gpt-4o/ 

https://openai.com/index/hello-gpt-4o/
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MiniCPM-V
• Adaptive Visual Encoding

• Respect raw input aspect ratio
• Preserve sufficient visual details 

(high resolution). 
• Include orig image as a slice 
• Compression layer: a perceiver 

resampler structure with 1 layer cross-
attention.

• Visual tokens of each slice are 
compressed into 64 queries for 
MiniCPM V1&2 and 96 tokens for 
MiniCPM-Llama3-V 2.5

• Spatial Schema: Wrap tokens of each 
slice by two special tokens <slice> 
and </slice>, and “\n” to separate 
slices from different rows.

Yao, Yuan, Tianyu Yu, Ao Zhang, Chongyi Wang, Junbo Cui, Hongji Zhu, Tianchi Cai et al. "Minicpm-v: A gpt-4v level mllm on your phone." arXiv:2408.01800 (2024).

https://arxiv.org/pdf/2408.01800
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Qin, Yujia, Yining Ye, Junjie Fang, Haoming Wang, Shihao Liang, Shizuo Tian, Junda Zhang et al. "Ui-tars: Pioneering automated gui interaction with native agents." arXiv:2501.12326 (2025).

Help user to find flights (1/4)

https://arxiv.org/pdf/2501.12326
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Qin, Yujia, Yining Ye, Junjie Fang, Haoming Wang, Shihao Liang, Shizuo Tian, Junda Zhang et al. "Ui-tars: Pioneering automated gui interaction with native agents." arXiv:2501.12326 (2025).

Help user to find flights (2/4)

https://arxiv.org/pdf/2501.12326
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Help user to find flights (3/4)

Qin, Yujia, Yining Ye, Junjie Fang, Haoming Wang, Shihao Liang, Shizuo Tian, Junda Zhang et al. "Ui-tars: Pioneering automated gui interaction with native agents." arXiv:2501.12326 (2025).

https://arxiv.org/pdf/2501.12326
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Help user to find flights (4/4)

Qin, Yujia, Yining Ye, Junjie Fang, Haoming Wang, Shihao Liang, Shizuo Tian, Junda Zhang et al. "Ui-tars: Pioneering automated gui interaction with native agents." arXiv:2501.12326 (2025).

https://arxiv.org/pdf/2501.12326
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UI-TARS Training data
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• Tasks
• Enumerate all visible elements within a 

screenshot and generate their element 
descriptions, conditioned on the 
screenshot.

• Caption the entire interface while 
maintaining accuracy and minimizing 
hallucinations. 

• Identify and describe the differences 
between two consecutive screenshots and 
determine whether an action, such as a 
mouse click or keyboard input, has 
occurred. 

• QA, Set of Mark prompting.
• Predict the coordinates of the elements it 

needs to interact with. "red button in the 
top-right corner labeled Submit"

Qin, Yujia, Yining Ye, Junjie Fang, Haoming Wang, Shihao Liang, Shizuo Tian, Junda Zhang et al. "Ui-tars: Pioneering automated gui interaction with native agents." arXiv:2501.12326 (2025).

How is UI-TARS trained?

https://arxiv.org/pdf/2501.12326
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Summary
• Frozen
• Flamingo
• BLIP
• BLIP2
• mPLUG
• LLaVa
• Video-LLaMA
• MiniGPT-4
• MiniCPM-V
• UI-TARS
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Thanks!
• HomePage: https://sites.google.com/view/manishg/ 
• Google Scholar: https://scholar.google.co.in/citations?user=eX9PSu0AAAAJ 
• LinkedIn: http://aka.ms/manishgupta
• YouTube (Data Science Gems): https://www.youtube.com/@dlByManish 

https://sites.google.com/view/manishg/
https://scholar.google.co.in/citations?user=eX9PSu0AAAAJ
http://aka.ms/manishgupta
https://www.youtube.com/@dlByManish

