
Radiation Oncology



Radiation Oncology © Dan Nguyen, Ph.D., MAIA Lab, 20202

Dan Nguyen, PhD
UT Southwestern Medical Center

Introduction and 

History of AI

Hua Li, PhD
University of Illinois

AI in Medical 

Imaging

Steve Jiang, PhD
UT Southwestern Medical Center

AI in Treatment 

Planning

Johan van Soest, PhD
Maastricht University

AI in Outcome and 

Toxicity Prediction

Leigh Conroy, PhD
Princess Margaret Cancer Centre

AI in the Clinic: Error 

Detection and Prevention

Gilmer Valdes, PhD
University of California San Francisco

A Roadmap for

Robust AI



Radiation Oncology

Dan Nguyen, Ph.D.

Assistant Professor

Medical Artificial Intelligence and Automation Laboratory

Department of Radiation Oncology

Dan.Nguyen@UTSouthwestern.edu

Introduction and History of AI



Radiation Oncology

AI, Machine Learning, and Deep Learning
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Machine Learning Categories
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History of AI
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https://beamandrew.github.io/deeplearning/2017/02/23/deep_learning_101_part1.html
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Family of Machine Learning Algorithms
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https://noeliagorod.com/2020/03/16/a-tour-of-machine-learning-algorithms/
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The Breakthrough to Deep Learning

▪ Key components: GPUs and labeled data

– GPU explosion in the mid 2000s

–Original intent for graphics processing

–Found to fit scientific computing needs

– ImageNet

–Millions of labeled images

–2009 poster presentation in Florida
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The Breakthrough to Deep Learning

▪ Large Scale Visual 

Recognition 

Challenge

– Used ImageNet
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The Breakthrough to Deep Learning

▪ Large Scale Visual 

Recognition 

Challenge

– Used ImageNet
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The jungle of neural networks
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Modern Architectures of Deep Learning
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Images credits:
Noh, H., Hong, S., & Han, B. (2015). Learning deconvolution network for semantic segmentation. In Proceedings of the IEEE International Conference on Computer Vision (pp. 1520-1528).
https://math.stackexchange.com/questions/2048722/a-name-for-layered-directed-graph-as-in-a-fully-connected-neural-network

https://towardsdatascience.com/introduction-to-recurrent-neural-network-27202c3945f3
https://qbi.uq.edu.au/files/7887/QBI-brain-lobes-neuroscience.png
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AI is transforming every field, including ours!

© Dan Nguyen, Ph.D., MAIA Lab, 202013



Radiation Oncology © Dan Nguyen, Ph.D., MAIA Lab, 202014

Dan Nguyen, PhD
UT Southwestern Medical Center

Introduction and 

History of AI

Hua Li, PhD
University of Illinois

AI in Medical 

Imaging

Steve Jiang, PhD
UT Southwestern Medical Center

AI in Treatment 

Planning

Johan van Soest, PhD
Maastricht University

AI in Outcome and 

Toxicity Prediction

Leigh Conroy, PhD
Princess Margaret Cancer Centre

AI in the Clinic: Error 

Detection and Prevention

Gilmer Valdes, PhD
University of California San Francisco

A Roadmap for

Robust AI


