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Why we taught Al in the
medical school?

Teaching Al to medical students
— from the true experience

Embracing AI with an open mind







4" Industrial Revolution

(2"d Information Revolution)

2 Early 215t Century~
3" Industrial 4 24

Revolution

2nd Industrial (15t Information

R luti Revolution)
EVU u lon Late Zﬂth{:eﬂtury
19th~20th Century

Artificial Intelligence
Information Technology

1st Industrial
Revolution

. Computer and
I Electrical Internet-based
Steam-based Enelgy-based Knowledge

Mass Production

Machines

Source : WorldBank.org shared via @pradeeprao_



Al, EDGE COMPUTING AND 5G
WILL TRANSFORM HEALTHCARE

- +

() Drug Discovery

\ Accelerating the discovery process and saving millions

in costs by identification of novel compounds for drug
candidates, biomarker identification and drug repurposing.

() Improving Speed &
Accuracy of Diagnosis
Reduce time to check images
and reduce misdiagnosis rates

O EHR (Electronic
k Health Records)
Data extraction from free
text. Diagnostic and predictive
algorithms. Clinical
documentation and data entry.
SR '. Clinical decision support

() Robotic Surgery

i Robotic surgery over a 5G network:

robots perfarming remaotely-controlled

SUrgery

Clinical Trials www.dls.ltd
O |oT real-time monitoring of patients with sensors
& wearables, NLP for patient data extraction &
matching the patient to a clinical trial. Text mining
to inform current trial design from previous trials

@deeplearn007
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1. Computing Power

GPU Performance (FP32, single precision floating point)
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Omics data
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Medical images, EHR...



1. Computing Power

Artificial Intelligence

Any technique that enables
computers to mimic human
behavior.

2. Big data

ﬁﬁ#{ L;t

3. Algorithms and Architecture




Al for precision medicine

Omics data Medical images




Information resources

Point-of-care testing

Sample
collection

-0

Consultation

15.4% 38.5% 15.4% 7.7% 7.7% 15.4%

Minh Doan, et al., Nature Materials, 2019






V.

HUAWEI

Medical images, omics
data, EHR, etc.

Precision Medicine

We want the students with biological or medical background can
understand the basic theory of machine learning, and learn how to
use the tools to address their own problems in the medical fields.

Basic theory of machine learning
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Supervised analysis
Unsupervised analysis

N

Linear regression
Deep learning
NLP -
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First week: basic theory of artificial intelligence and machine learning:

- linear algebra, probability theory, python, fastai
- regression, SVM, survival analysis, random forest, deep learning, CNN
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Second week: medical image classification, segmentation, EHR,
feature selection in omics data, etc.
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Human results
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Optimized Teaching Materials for Medical Students

* C(Central cloud deployment (through collaboration with Huawe1 Cloud) g'é

HUAWEI
* Experimental protocols with detailed codes and annotations

RAES
1. PythonZitbh A RHiEZRE N
2. ERAEESEMEEERIANE B

* Teaching materials relatively easy for medical students with little coding backgrounds

Python: Jupyter Notebook

Language for deep learning : Fastai



Jupyter Notebook:

: Jupyter 7_3_afternoon Last Checkpoint: 07/05/2019 (autosaved)

File Edit

View Insert Cell Kernel

B+ 2= &2 B 4+ % MAun B C | »

In [ ]:

In [4]:

In [5]:

out[5]:

In [6]:

CodelRIRIR/E

Widgets Help

Markdown

Mot Trusted

A

Logout

| Python3 O

Codefi A HIMarkdownBIRRAMKANET, EREFT—THLRR. ZEBRPINERZENEN, HEERRETENELER, BEERERNT—

DATFALRR, TERTERE.

!pip install http://download.pytorch.org/whl/cp/torch-1.0.0-cp36-cp3ém-linux x86 64.whl

Ipip install fastai==1.0.52

# AL THIE

from fastai.vision import *

import matplotlib.pyplot as plt

from PIL import Image

a=1
b=a+1
c=b+a+1
d=c+b+a+1
a, b, ¢ ,d

(1, 2, 4, 8)

plt.plot([a,b,c,d])
plt.show()
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Optimized Teaching Materials for Medical Students

MNIST dataset using Fastai

path = untar_data(URLs.MNIST_SAMPLE)

data ImageDataBunch.from_folder(path)

learn = cnn_learner(data, models.resnetl8, metrics=accuracy)
learn.fit(1)

Codes for resnet50

conv_base = ResNet50 (
Include_top=False, PyTorCh device = torch.device("cuda:0" if torch.cuda.is_available() else "cpu")

Ke raS weights='imagenet')

model = models.resnet50(pretrained=True).to(device)
layer in conv_base.layers:

layer.trainable = False for param in model.parameters():

param.requires_grad = False
conv_base.output

layers.GlobalAveragePooling2D() (x) del.f s tial(
moael.IC = nn.osegquentctia

nn.Linear (2048, 128),

layers.Dense (128, activation='relu') (x)
predictions = layers.Dense(2, activation='softmax') (x)

model = Model(conv_base.input, predictions) nn.ReLU(inplace=True),

nn.Linear (128, 2)).to(device)
optimizer = keras.optimizers.Adam()
model.compile(loss='sparse_categorical_ crossentropy',

criterion nn.CrossEntropyloss()
optimizer=optimizer,

e EeEeEae” 1)) optimizer optim.Adam(model. fc.parameters())

Fastai

learn = create_cnn(data, models.resnet50, metrics=accurac




Additional materials for advanced students
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. TensorFlowiEZ2743
TensorFlow2 OERR/E
TensorFlow2.05 M 1824E

TensorFlow2.0/Kerass /=0

VoA W N R

TensorFlow2.05CEY

Additional online resources
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The Final Project
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« Choose own questions (medical or research problems).
Encourage collaborations with people from different backgrounds.



The Final Project
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The Final Project
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The Final Project
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The Final Project
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Media Reports
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Embracing Al with an open mind

A famous test

Which , VS. :
question is : & = ¥
easy to b‘ ‘ b‘ ;
answer? /ﬁ - /ﬁ '
Who is this? Is this Obama?
Same for Al in healthcare
After machine
analyze the big
data, then give Improve diagnostic efficiency
the doctor a
diagnosis

suggestion.
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