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Applications and Challenges – Outline

• Part 1 – The Era of Large Models

• Part 2 – Expanding Horizons
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Part 1 – The Era of Large Models
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https://github.com/GPT-Alternatives/gpt_alternatives

A Brief History 
of LLMs
(2018-2023)

4

Transformers
(2017)

First evidence of scaling

Explosive chat interface

Modern multimodal LLMs

• GPT-1 (2018): 117M params

• GPT-2 (2019): 1.5B params

• GPT-3 (2020): 175B params

• GPT-4 (2023): >1T params
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https://medium.com/@tenyks_blogger/multimodal-large-language-models-mllms-transforming-computer-vision-76d3c5dd267f

Multimodal Language Models (2022-2024)
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Flamingo: a Visual Language Model for Few-Shot Learning

Flamingo. DeepMind. NeurIPS 2022.
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Long Context and Reasoning (2024-2025)

https://arxiv.org/abs/2507.18479

Chain-of-Thought (CoT) 
reasoning, solving 83% 

of IMO questions

1M token context window 
(hour-long video)



As of 5 March 2026

Closed-source (proprietary)

• Gemini 3.1 Pro (Google)

• GPT 5.4 (OpenAI)

• Claude 4.6 (Anthropic)

• Grok 4.1 (xAI)

• Seed 2.0 (ByteDance)

• …

Open-weight

• Qwen 3.5 (Alibaba)

• Kimi K2.5 (Moonshot AI)

• DeepSeek V3.2 (DeepSeek)

• GLM 5 (Zhipu)

• Gemma 3 (Google)

• Mistral 3 (Mistral AI)

• Llama 4 (Meta)

• GPT-OSS-120B (OpenAI)

• …
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Evaluation Benchmarks
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An Impossible* Visual Benchmark for Contemporary Large Multimodal Models

ZeroBench
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ZeroBench
An Impossible* Visual Benchmark for Contemporary Large Multimodal Models
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ZeroBench
An Impossible* Visual Benchmark for Contemporary Large Multimodal Models
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ZeroBench
An Impossible* Visual Benchmark for Contemporary Large Multimodal Models

Question:
In the image there is a stationary pot (containing different pens and a 
letter opener) and other things. Consider: (1) The typical number of 
legs of the species visible in the picture (2) The total number of pens 
(3) The total number of pen nibs exposed and visible. What is the 
value of the product of (1), (2) and (3)?
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ZeroBench
An Impossible* Visual Benchmark for Contemporary Large Multimodal Models

Question:
Read the note pointed at by the pink arrow. Then, read 
the note pointed at by the green arrow. Return the two 
notes in that order without a space or comma.
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ZeroBench
An Impossible* Visual Benchmark for Contemporary Large Multimodal Models

Question:
The image shows calligraphic writing in Farsi, with some letters 
annotated with arrows. If we put these letters together, what would 
the message be when translated into English? Use the colors in the 
following order: red, orange, yellow, blue, and white.
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Qwen 3.5 Small Models (3 March 2026)

https://www.reddit.com/r/LocalLLaMA/comments/1rizodv

/running_qwen_35_08b_locally_in_the_browser_on/
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Qwen 3.5 Small Models

https://unsloth.ai/docs/models/qwen3.5/fine-tune



In-context Learning
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GPT-3 Paper

GPT-3. OpenAI. NeurIPS 2020.



In-context Learning
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 = orange

 = apple

 = banana

 = ?

 = grape

 = orange

 = red

 = yellow

 = ?

 = purple

context context
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Context engineering as opposed to 
fine-tuning in the age of large models?
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Visual Generation
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DALL·E 2. OpenAI. 2022.
Demonstrated the power of diffusion models 27



28

“An IT-guy trying to fix 
hardware of a PC tower is 
being tangled by the PC cables 
like Laokoon. Marble, copy 
after Hellenistic original from 
ca. 200 BC. Found in the Baths 
of Trajan, 1506.”

Generated by DALL·E 2
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“About 99% of the time, the 
right time is right now in René 
Magritte style.”

Generated by DALL·E 2

“The Son of Man” (1964)“The False Mirror” (1928)



Video Generation
(2023-2026)

30
https://x.com/minchoi/status/2029409078775029860
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Infinite Interactive Worlds
31
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Sora. OpenAI. 2024.
Demonstrated the power of Diffusion Transformer (DiT) 32



Sora: Video Generation Models as World Simulators. OpenAI. 2024.
33



Sora: Video Generation Models as World Simulators. OpenAI. 2024.

Pixels Defying Physics
34



35Sora: Video Generation Models as World Simulators. OpenAI. 2024.

Pixels Defying Physics



Reality Check
36

First frame from Physics IQ Benchmark, video generated by Veo 3.1 from Google DeepMind with the prompt: “what will happen if the 
spinning wheel keeps turning and the stick hits the first block on the right.” Adapted from VDAWorld (O'Mahony et al. 2025).
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Visual Understanding via Conditional Generation

MLMI17: Advanced Computer Vision 38Visual Prompting. A. Bar et al. NeurIPS 2022.



Visual Understanding via Conditional Generation
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Visual Understanding via Conditional Generation
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Visual Understanding via Conditional Generation
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automatic 3D data labelling pipeline using Gemini (Nano Banana 2)
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Introducing Meta 
Segment Anything 
Model 3 (SAM 3)

SAM 3: Segment Anything with Concepts. Meta. 2025. https://ai.meta.com/research/sam3/



Segment Anything Model 3 (SAM 3)
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Segment Anything for Microscopy
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https://github.com/computational-cell-analytics/micro-sam

μSAM. A. Archit et al. Nature Methods 2025.



SAM 3D
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Everyone else scaling 

to 10T parameters…

Me with Megalo-Modelo-Phobia.…

What remarkable instruments! 

Time to learn to conduct them!
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Part 2 – Expanding Horizons

MLMI17: Advanced Computer Vision 48



Agentic AI Systems (2024-now)
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Introducing ChatGPT Atlas. OpenAI. 2025. https://www.youtube.com/watch?v=8UWKxJbjriY

ChatGPT Atlas
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Introducing the Codex app. OpenAI. 2026. https://www.youtube.com/watch?v=HFM3se4lNiw

Codex



GPT5.4 Codex Demo Prompt (from Samuel Albanie)
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Build me a cinematic, self-playing animated visualization of how the 2025/26 Premier League table has evolved across the season so far.

This will be screen-recorded for a Twitter/X video demo, so optimize for that context:

**Format & Motion:**
- The animation should auto-play from matchday 1 to the present, no user interaction required
- Target 20-40 seconds of total runtime — long enough to absorb, short enough to loop
- Aspect ratio should be 16:9 (landscape, 1920x1080 ideally)
- The first 2 seconds must be visually arresting — this needs to stop a fast-scrolling Twitter feed
- Smooth, fluid motion throughout. Ease-in/ease-out on transitions. No jank, no jumpiness
- Include a subtle matchday or gameweek counter so the viewer tracks progression

**Visual & Artistic Direction:**
- Each club must use its actual brand/crest colors
- Prioritize artistic ambition over convention. No generic line charts, no plain bar chart races. Think more like a data artist than a dashboard 
engineer — take inspiration from the aesthetics of Giorgia Lupi's "data humanism," the flowing visual energy of a Beeple piece, or a Pentagram 
studio commission
- The palette, typography, spacing, and motion should feel cohesive and intentional — like a title sequence, not a BI report
- Subtle particle effects, glow, grain, bloom, or texture are encouraged if they serve the mood
- The animation should build tension — I want to *feel* title races tightening and relegation battles intensifying, not just see lines moving

**Data:**
- Use web search to pull in the actual current standings and week-by-week results. The data must be real
- DO NOT use placeholder or dummy data under any circumstances. If you cannot fetch real data, stop and tell me

**Technical:**
- Single self-contained HTML file that runs in a browser
- Use canvas, WebGL, Three.js, or D3 — whichever you believe …

https://x.com/SamuelAlbanie/status/2029715827788845427
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Introducing Claude Code. Anthropic. 2025. https://www.youtube.com/watch?v=AJpK3YTTKZ4

Claude Code
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Introducing Cursor 2.0. Cursor. 2025. https://www.youtube.com/watch?v=An8IM-kPyms

Cursor



What’s Next?
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NVIDIA CEO Jensen Huang Keynote at CES 2025. https://www.youtube.com/watch?v=k82RwXqZHY8



MLMI17: Advanced Computer Vision 57
The Future of Physical AI is Here. NVIDIA. 2026. https://www.youtube.com/watch?v=iWs-2TD5Dcc



Today’s Roadblocks to Physical AI
• Data collection cost

• Physical accuracy (hallucination)

• Embodied memory for long-horizon tasks

• Hardware dexterity

• Latency in real-time deployment

• Safety guardrails

• Ethics and governance

• …
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Generative Simulation
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Generative Simulation
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NeuROK: Generative 4D Neural Object Kinematics. Geng et al. CVPR 2026.
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NeuROK: Generative 4D Neural Object Kinematics. Geng et al. CVPR 2026.
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NeuROK: Generative 4D Neural Object Kinematics. Geng et al. CVPR 2026.



AI for Science

MLMI17: Advanced Computer Vision 65AlphaFold 3. DeepMind & Isomorphic Labs. 2024.

AlphaFold 3 – diffusion model predicting 3D folding structure of proteins



AI for Science

MLMI17: Advanced Computer Vision 66Drug Design Engine. Isomorphic Labs. 2026.



First Image of a Black Hole

67https://science.nasa.gov/resource/first-image-of-a-black-hole/

reconstructed from massive amounts of radio signals using Interferometry 
Multi-view Geometry in Fourier domain (like MRI scans)



Ethics and Governance
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https://artificialintelligenceact.eu/



Summary – Applications & Challenges
• The Era of Large Models

• Multimodal Language Models (MLLMs)

• In-context learning

• Image and video generation, interactive world generation

• Segment Anything (SAM), SAM 3D

• Expanding Horizons
• Agentic AI

• Physical AI

• AI for Science

• Ethics and governance
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Topics We Didn’t Have Time to Cover
• Latent predictive world models: JEPA, V-JEPA

• Understanding x generation: Representation Autoencoders (RAEs)

• Vision as a first-class citizen: Multimodal Pretraining

• Spatial reasoning: Theory of Space, Spatial Mental Modeling

• Autonomous driving: UniAD, Tesla FSD, Waymo, Wayve

• Vision-Language-Action (VLA) models: RT-X, π0, Gemini Robotics

• …
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https://openreview.net/pdf?id=BZ5a1r-kVsf
https://arxiv.org/abs/2506.09985
https://arxiv.org/abs/2506.09985
https://arxiv.org/abs/2506.09985
https://rae-dit.github.io/scale-rae/
https://beyond-llms.github.io/
https://theory-of-space.github.io/
https://mind-cube.github.io/
https://arxiv.org/abs/2212.10156
https://www.youtube.com/watch?v=IRu-cPkpiFk
https://www.youtube.com/watch?v=iS9YFW28XyM
https://www.youtube.com/watch?v=AEfq5nFi7s8
https://robotics-transformer-x.github.io/
https://robotics-transformer-x.github.io/
https://robotics-transformer-x.github.io/
https://www.pi.website/blog/pi0
https://www.pi.website/blog/pi0
https://deepmind.google/models/gemini-robotics/
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VGI
WORKSHOP

Invited Speakers



Coursework 2
• Due at 12:00 noon on Tuesday 24 March 2026

• Office hour: 3:45-4:45pm, Friday 13 March
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Codex, Why You 
Are So Slow?

MLMI17: Advanced Computer Vision 73

https://www.youtube.com/watch?v=bSzfGfPLgsg

An AI-generated song for vibe coders
by Johnny Vibe Building

• Grok for fast & smooth video motion
• Midjourney for nice Niji 7 anime style
• Kimi for aesthetic prompts
• Suno v5: Amazing!
• OpenAI: Please make GPT 5.3 xhigh lightning fast! 
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