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This is not your typical machine 
learning class…

Modeling Multimodal AI Class - Spring 2026



1. Thinking about 
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HW1.     Datasets
HW2.     Multimodal Fusion
HW3.     Multimodal LLMs
HW4.     Reasoning & Reinforcement Learning
HW5.     Agents

Final Project
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We want to give you complete 
freedom over what you apply the 
required techniques to from each 

week in the assignments.
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So here are some examples of 
projects
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Credit: Google Teachable Machine

https://teachablemachine.withgoogle.com/
http://www.youtube.com/watch?v=T2qQGqZxkD0




Brain-to-Text

http://www.youtube.com/watch?v=qhGVQtUedvo&t=28


https://thisxdoesnotexist.com/



ImageNet Roulette Exhibition



Through Wall Post Estimation using RF Signals (CSAIL)

https://rfpose.csail.mit.edu/
http://www.youtube.com/watch?v=HgDdaMy8KNE&t=3


SignAloud Gloves (MIT)

http://www.youtube.com/watch?v=NVCE7JR0FCQ&t=4


https://github.com/ZebangCheng/Emotion-LLaMA



https://runsenxu.com/projects/PointLLM/



MemeMQA: Multimodal Question Answering for Memes
via Rationale-Based Inferencing



https://github.com/vis-nlp/ChartGemma
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ImageBind



AlterEgo / Silent Speech Decoding



23https://llm4mr.github.io/

http://www.youtube.com/watch?v=j44JJtp272k


CLIPDraw: Exploring Text-to-Drawing Synthesis



25



http://www.youtube.com/watch?v=2bdAH782_XI


ReLive: Walking into Virtual Reality Spaces from Video Recordings of One's Past 



ReLive: Walking into Virtual Reality Spaces from Video Recordings of One's Past 
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AlphaGo

AlphaStar

Unity ML Agents



https://quickdraw.withgoogle.com/



31“About A Hero”

http://www.youtube.com/watch?v=3IigFzxFpig&t=50


Nothing, Forever (Twitch)

http://www.youtube.com/watch?v=yn0iVOtr6FE


Jordan Rudess and the jam_bot (MIT Media Lab)

http://www.youtube.com/watch?v=4Cqs-xCNpmg&t=55


https://github.com/cbh123/narrator

http://www.youtube.com/watch?v=wOEz5xRLaRA&t=25
https://github.com/cbh123/narrator


Credit: Mateo Larrea Ferro



OpenVLA: An Open-Source Vision-Language-Action Model

https://openvla.github.io/


Generative Agents

https://github.com/joonspk-research/generative_agents
http://www.youtube.com/watch?v=ZdoU9vI2yCg&t=4


https://github.com/a16z-infra/ai-town https://github.com/Parcha-ai/ai-office

https://github.com/xuyuzhuang11/Werewolf Epidemic Modeling with Generative Agents

https://github.com/OpenBMB/ChatDev

https://github.com/agiresearch/WarAgent



39Credit: Olivia Seow

https://docs.google.com/file/d/1rzDzDohcroqMBZIcBOsGQ5qxUoN1Z3uC/preview


40https://github.com/openclaw/openclaw



The goal of this class is to teach you 
how to use multimodal AI to make 

(almost) anything
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After each assignment there will be a 
show and tell of everyone’s projects
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For final your project this can 
include new techniques, datasets, 
applications or empirical findings
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1. Thinking about 
projects

2. Documentation
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Setting up your class page
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MAS.S60/6.S985
Dataset Collection and Preprocessing

Edgar Morfin
MAS.S60/6.S985 TA 2/10/2026



Massachusetts Institute of Technology

Part One

2

Data Collection



Massachusetts Institute of Technology

First Steps

• Obtaining a good dataset is imperative for 
any ML/AI project

• Bad data -> Bad results (Bad!)

• Before beginning collection, we should 
first identify the following:

• What is the overall goal?

• For multimodal projects: What 
specific modalities are we 
interested in utilizing? 

• These questions help shorten the search 
or creation of datasets. 

Video Clip

Model



Massachusetts Institute of Technology

Forming a Dataset

• Now we need to find a dataset that best 
suits our needs

• Ideally try to find one that has all the 
modalities that you plan on using

• If not → find one which you can 
then extract any missing modalities 
from

• Don’t restrain yourself to the limitations of 
current datasets → sometimes you have 
to be creative if trying to solve issue!

MELD Dataset:



Massachusetts Institute of Technology

Part Two

5

Data Preprocessing/Feature 
Extraction



Massachusetts Institute of Technology

When doing preprocessing or feature 
extraction, here’s how to code up all 
the algorithms for a modality of 
interest.

6

Firstname Lastname, Title



Massachusetts Institute of Technology 7

Do Not.
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Data Preprocessing/Feature Extraction

• Of course there can be exceptions to 
what was said, like when a project 
focuses on that or if there does not exist 
a better way to do it, but…

• These days there are
• Multimodal datasets with the 

modalities of interest already 
extracted

• Open source packages that can do 
this extraction for you pretty easily 
(you may have to code up some 
logic to do it in a loop)

• But generally, you should not need to 
completely code up from scratch logic to 
extract a modality. Just use what is 
already out there if possible.

This already has video audio and text modalities → 
just download and use what I need.



Massachusetts Institute of Technology 9

Example Packages for 
Extracting Modalities

• Video

• FFMpeg

• OpenCV

• MoviePy

• Audio

• Low-Level Features

• OpenSMLE

• PyAudioAnalysis

• FFMpeg

• Facial Features

• MediaPipe

• OpenFace



Massachusetts Institute of Technology 10

Example Packages for 
Extracting Modalities

• Text

• OpenAI Whisper

• MoviePy

• OpenCV

• SpeechRecognition

• Pose

• OpenPose

• MediaPipe

• For other more niche modalities, either there does exist 
a package to extract it, the dataset has already done it 
or you may need to do it yourself. Look deep and be 
creative if needed!

• Most importantly, be aware of package dependencies! 
Always make sure to set up these packages in a virtual 
environment!



Massachusetts Institute of Technology

Part Three

11

A More Real Example of This



Massachusetts Institute of Technology

A More Real Example (Background)

ADOS (Autism Detection)

• Official diagnostic for placing children 
within the spectrum

• Children are present in a very specific 
room with examiner and parents

• Presented with various stimuli and 
responses are recorded and noted 
by examiner, with video recording 
to later review

• Responses are used to score items in the 
exam which are group by specific type of 
response

• Scores are aggregated to create 
final score

https://docs.google.com/file/d/1Awg7oOmjQf1a0XjBDHuiEDKo3sX56qrN/preview


Massachusetts Institute of Technology

A More Real Example (Background)

• Raw data is in the form of these video sessions
• These are very long videos that current multimodal models cannot handle (this is a open 

question/problem currently being researched!)
• Just training on this would not likely yield beneficial results/models

• Subtleties in body movement, pitch, facial expressions could be lost
• Extracting modalities could allow models to capture these subtleties and better score ADOS items



Massachusetts Institute of Technology

A More Real Example

• Modalities Captured
• Video (Broken into shorter-length 

segments)
• Audio
• Text (Video Captions/dialogue) 
• Facial Features
• Video Summaries
• Mid Level Features

• Emotion
• Sentiment
• Anxiety
• Depression



Massachusetts Institute of Technology

A More Real Example

• How to get video summaries?
• Idea from another paper:

• Use available models to do this for 
us

• Resulting summaries may not be perfect, 
but with a little bit of nuding and proper 
wording we can get decent results

• Rationale: Current Multimodal LLMs are 
still very text-hungry/text-dependent. 
Providing additional text in the from of 
generated video summaries as extra 
context, even if not perfect → improved 
performance! 

Idea + Image credits: Luo, M., Long, J., Li, Z., 
Yang, Y., Jiang, Y., & Mai, S. (2025). Multimodal 
Large Language Models for End-to-End Affective 
Computing: Benchmarking and Boosting with 
Generative Knowledge Prompting. arXiv preprint 
arXiv:2508.02429.
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A More Real Example

• If we only have the video, how am I also 
getting mid level features? 

• We can’t have humans providing 
this info as nice as it would be 
(subjective + painstaking)…

• So we’ll use models to do this with 
instruction tuning!

• Essentially tell a baseline model or 
one more trained for our purposes: 
“Here is video. Tell me what X is 
using only the following options: {1, 
2, 3, 4…}

Video Clip

Model + 
Instruction Tuning



Massachusetts Institute of Technology

A More Real Example

• Constructed a feature extraction pipeline 
for ados sessions to test if including 
these features as part of the dataset to 
train on → improved performance.

• Showcase of some extracted features 
from current results!

• Top: ADOS video 
• Bottom: Result of doing feature 

extraction live

https://docs.google.com/file/d/1VtDSe7bp3S57s-BLP_Dn_r1H_4IZwMnO/preview
https://docs.google.com/file/d/1VpZmlbT6e5aTaxmDNikP-j3Zl3bRGbSR/preview


MAS S60: PyTorch & Huggingface Tutorial

Before class: 
Register for an Huggingface & Wandb Account
Open Colabs below:
Pytorch: torch.dd.works
Huggingface: hf.dd.works
View Slides at s60.dd.works

http://torch.dd.works
http://hf.dd.works
http://s60.dd.works


Massachusetts Institute of Technology

How to Design ML Models for New Data
- Look at the data first
- For simple, low dimensional data, start with simple 

models (SVM, Random Forest, Shallow MLP/CNN)
- For vision/language data, try pretrained model
- Start simple, then add complexity. Simple ones can be 

used as baselines.

2
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How to Debug Your Model
- Look at the data first. Is the input data & label correct?

- Ensure no data leakage; 
- Look at the outputs. Is model only predicting one 

label?
- Label imbalance: Data Augmentation; loss scaling

- Look at the training loss
- Loss is nan: Inspect weights and inputs for NaN values. 

Make sure weights are initialized. LLM: Use bfloat16 
instead of float16. 

- Loss not changing: Model underfitting. Increase learning 
rate; decrease weight decay; Add more complexity; Use 
better optimizer*.

- Understand every line of your code. 

3

* Personal tip: I recommend trying second order optimizers from packages like Heavyball

https://github.com/ClashLuke/HeavyBall
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How to Debug Your Model (Continued)
- Look at Loss (Continued)

- Loss highly varied/increasing: Decrease learning rate; 
Gradient Clipping; Use better Optimizers

- Look at train vs val accuracy (or any other 
metrics)

- Train >> Val: Model overfitting. More weight decay, 
reduce model complexity, data augmentation, get 
more data

- Train ≈ Val ≈ 100%: Check for data leakage
-

4


