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Recap: Course Overview
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Recap: Course Overview
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Lecture 2



Recap: Grading Policy
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• Attendance (10%)

• Midterm Exam (25%)

• Final Exam (25%)

• Team Project (40%)

Office Hours: Thursdays 11:00-12:00 pm, Room 319



Recap: Team Project
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Team Project: Go through the end-to-
end data engineering pipeline



Recap: Team Project

7

• Proposal (mid-semester):

• Ideation, data collection & preprocessing, DB management

• Final (end-semester):

• Develop a product that addresses a real-world problem

using a large-scale DB (with potential LLM integration)



Recap: Team Project
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Evaluation Criteria

• Novelty: originality and creativity of the idea

• Impact: relevance and potential usefulness of the solution

• Technology: effective use of the techniques and tools covered in class

• Presentation: clarity and professionalism of the report and presentation

Team Size: 3~5



Recap: Team Project
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Build your team! (Deadline: Sep 18)
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Technology itself
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Technology itselfSolve real problems
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Data Collection
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Data Collection
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No need to worry. Just use benchmark datasets



Data Collection
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…or crawl data from Google



Data Collection
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Data Collection

17



Data Collection is the Core Competence
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Data Collection is the Core Competence
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Data Collection is the Core Competence
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Data Collection is the Core Competence
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Data Collection is the Moat
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Data Collection is the Moat
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Data Collection is the Moat
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Data Collection is the Moat
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Data Collection is the Moat
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Data Collection is the Strategy
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Data Collection is the Strategy
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Data Collection is the Strategy
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Data Collection is the Strategy
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Data Collection Strategy is

the Art of Data Business!
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Data Collection Strategy
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1. What data to collect?

2. Where to collect from?

3. How to maximize efficiency & quality?

4. Can it create a virtuous feedback loop?



Data Collection Strategy is

the Art of Data Business!
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Data Collection Strategy is

the Art of Data Business!
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Largely determined by

(implicit) domain knowledge



Data Collection in… Ergonomics
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Data Collection in… Logistics
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Data Collection in… Manufacturing
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Data: Online vs. Offline
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Asset & Log Sensor



Everything Online can be Logged

41Neglected Free Lunch – Learning Image Classifiers Using Annotation Byproducts. ICCV, 2023.



Everything Online can be Logged

42https://www.realeye.io/features/online-webcam-eyetracking



Offline Sensors are Trickier
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Optimal Sensor Placement
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Mathematical Optimization

Optimal sensor placement for maximum area coverage (MAC) for damage localization in composite structures. Smart Materials and Structures, 2016.



Optimal Sensor Placement
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Reinforcement Learning

A graph placement methodology for fast chip design. Nature, 2021.



Measurement → Physical Quantity

46Deep Neural Network Approach in Electrical Impedance Tomography-based Real-time Soft Tactile Sensor. IROS, 2019.



Recent Trend:

AI-Generated Data
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GenAI as a Data Augmentation Tool
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LLMs are bootstrapped by LLM-generated text

Large Language Models Can Self-Improve. EMNLP, 2023.



GenAI as a Data Augmentation Tool
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(V)LLMs refine image captions

What If We Recaption Billions of Web Images with LLaMA-3? ICML, 2025.



GenAI as a Data Augmentation Tool
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Synthesize images, especially for rare cases

Effective Data Augmentation With Diffusion Models. ICLR, 2024.



Digital Twins and Physical AI
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Digital Twins and Physical AI
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Creating Digital Twins
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Simulator

Genesis: A Generative and Universal Physics Engine for Robotics and Beyond



Creating Digital Twins
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Offline → Online

VGGT: Visual Geometry Grounded Transformer. CVPR, 2025.



Creating Digital Twins
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World Model

https://deepmind.google/discover/blog/genie-3-a-new-frontier-for-world-models/



Future: Robots in the Real World

56Yuke Zhu, Data Pyramid and Data Flywheel for Robotic Foundation Models



Potential Risks
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Privacy - GDPR (General Data Protection Regulation)
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Privacy - Anonymization
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Copyright
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Confidentiality
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Confidentiality
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Tricky Issue: What if GenAI mimics confidential data?



Fairness
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Security
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Recap: Team Project

65

Build your team! (Deadline: Sep 18)
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