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先簡單地自我介紹



博士研究: 健康指標探勘
➔ Annual Geriatric Health Examination, Taipei

◆ 102,258 participants (65+) with 262,424 records (2005 - 2010)

◆ 7.4% has Cause of Death code (ICD 9/ ICD 10)

◆ 136 (89) features extracted 



博士研究: 健康指標探勘

Chen, L., Li, X., Wang, S., Hu, H. Y., Huang, N., Sheng, Q. Z., & Sharaf, M. (2014). Mining Personal Health Index from Annual Geriatric Medical Examinations. Proceedings - IEEE International 

Conference on Data Mining, ICDM, 761–766. 



博士研究: 健康指標探勘

Chen, L., Li, X., Yang, Y., Kurniawati, H., Sheng, Q. Z., Hu, H. Y., & Huang, N. (2016). Personal health indexing based on medical examinations: A data mining approach. Decision Support Systems, 

81, 54–65. IF:5.420



博士研究: 健康指標探勘

Chen, L., Li, X., Sheng, Q. Z., Peng, W. C., Bennett, J., Hu, H. Y., & Huang, N. (2016). Mining Health Examination Records - A Graph-Based Approach. IEEE Transactions on Knowledge and Data 

Engineering, 28(9), 2423–2437. IF: 4.561



四年業界經驗: 圖像識別
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我們正面對
一個嶄新的時代



強大的運算能力

Image: https://en.wikipedia.org/wiki/Moore%27s_law#/media/File:Moore's_Law_Transistor_Count_1971-2018.png



強大的儲存能力

Image: https://waterfordtechnologies.com/just-big-big-data/



大數據

Image: https://www.techentice.com/the-data-veracity-big-data/



醫療大數據

Siddique, Musfira, et al. "A survey of big data security solutions in healthcare." International Conference on Security and Privacy in Communication Systems. Springer, Cham, 2018.



AI 正在不同領域
接近甚至超越人類



AlphaGoZero

https://deepmind.com/blog/article/alphago-zero-starting-scratch



DeepL

https://www.deepl.com/home



Self-driving cars

https://waymo.com/tech/



AI 也在
你我身邊



https://d2l.ai/chapter_introduction/index.html

Hey Siri!



https://news.microsoft.com/zh-tw/cth-ms-ai-mask-temparture-detector/

AI口罩與紅外線溫度檢測



不同型式的
醫療數據



Shickel, B., Tighe, P. J., Bihorac, A., & Rashidi, P. (2018). Deep EHR: A Survey of Recent Advances in Deep Learning Techniques for Electronic Health Record (EHR) Analysis. IEEE Journal of 

Biomedical and Health Informatics, 22(5), 1589–1604. 

EHRs



Altaf, F., Islam, S. M. S., Akhtar, N., & Janjua, N. K. (2019). Going Deep in Medical Image Analysis: Concepts, Methods, Challenges, and Future Directions. IEEE Access, 7(3), 99540–99572. 

Medical Imaging



Clinical Notes



https://www.kaggle.com/joseguzman/unsupervised-waveform-classification

Waveforms



AI背後的
深度學習模型



Images: https://mc.ai/ai-vs-machine-learning-vs-deep-learning-vs-data-science/

Concept Relationship



What does a machine learn?

➔ Example



Saba, L., Biswas, M., Kuppili, V., Cuadrado Godia, E., Suri, H. S., Edla, D. R., Omerzu, T., Laird, J. R., Khanna, N. N., Mavrogeni, S., Protogerou, A., Sfikakis, P. P., Viswanathan, V., Kitas, G. D., 

Nicolaides, A., Gupta, A., & Suri, J. S. (2019). The present and future of deep learning in radiology. European Journal of Radiology, 114(February), 14–24. 

Layers of Abstraction



https://www.topbots.com/advanced-topics-deep-convolutional-neural-networks/

Convolution Layer



站在巨人的肩膀上
pre-trained models



Commonly used backbones



https://www.tensorflow.org/api_docs/python/tf/keras/applications/VGG16

A simple line of code…



Behind the code…

https://github.com/tensorflow/models/blob/master/research/slim/nets/vgg.py#L147; https://neurohive.io/en/popular-networks/vgg16/

https://github.com/tensorflow/models/blob/master/research/slim/nets/vgg.py#L147
https://neurohive.io/en/popular-networks/vgg16/


該從那裡開始?



該從那裡開始?
學習篇



Python



Scikit-learn



Tensorflow

https://www.tensorflow.org/tutorials


Self-Learning Resources

https://www.kaggle.com/kaggle-survey-2020



該從那裡開始?
工具篇



Popular IDEs

https://www.kaggle.com/kaggle-survey-2020



Popular ML Frameworks

https://www.kaggle.com/kaggle-survey-2020



該從那裡開始?
數據預處理篇



Data Preprocessing
➔ DICOM images ➔ Texts

https://vincentblog.xyz/posts/medical-images-in-python-computed-tomography



該從那裡開始?
模型篇



gif: https://www.pinterest.com/pin/613404411726165689/

Input / 
Output?

•What is the problem to solve?

•What are the available data?

•How to define Input/ Output?

Any 
label?

•Where are the labels?

•What data types are 
they?

Size 
enough?

•Total data size?

•Labeled data size?

•Distribution balanced?

Choice 
of Model

Pipeline



Popular Models

https://www.kaggle.com/kaggle-survey-2020



該從那裡開始?
硬體篇



To hire or to buy?
➔ To hire cloud services: 

AWS, Azure, Google Cloud

➔ To buy:

Server

PC



Memory Calculation
➔ a 16-bit grayscale pixel = 2 bytes

➔ a DICOM slice image: 512*512*2 = 0.5 GB

➔ a common choice of batch size = 8 or 16 (4 or 8 GB)

➔ also have to consider model size



Now 
Let’s Get Started!



Thank You ☺

請多多指教!


