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Google 旗下人工智慧子公司 DeepMind 派出 AlpahGo

AlphaGO Win !  4:1

2

李世乭人類贏Al的「最後一局」！



Nature biomedical engineering 2018

農曆七月?



2017-19 FDA Approved AI Product ( all Class II) 醫療AI時代 33



Where is Taiwan?
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The 3 major factors for Medical AI

Medical Data

Medical Need

Medical Application 
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Clinical 
Research DB

10 Theme 
Databases

Cause of death

Database
Open Data

Taiwan NHI 
Database

Datacenter DB

Big-data
Center

2003-2018 

3.2M Patients

Big-data center in CMUH

Create, Organize
Integrate, Apply

One million GWAS data 

http://slidemodel.com/account/plans/?utm_source=free&utm_medium=button&utm_campaign=freetemplate
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Total Product Verification Environment

Healthcare AI Development

AI Server

IDEAS

NEEDS

Healthcare IT IndustryHealthcare Facilities

Professional Organizations Healthcare Data Sources

Clinical Data

Clinical Use AI Models

AI Use Case

SOLUTIONS

DGX-1 DGX-2



人工智慧於醫療之多面向

診斷

治療

管理預後

精準

Our solution
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短期規劃│84項專案進行中



Flat Foot– Current Clinical Assessment

1.足弓角度測量方法: 醫師量測足之正側位站立
照X光，第五蹠骨兩端下緣連線與跟骨兩端下緣連
線之交角為足弓角

2.目前足弓角超過168度為免役體位



Flat Foot Model - Overview

Step1: Input Raw Image

Step2: Resize Image

Step3: Model Training (Xception)

Global Average Pooling

Left Foot Angle Right Foot Angle

Step4:Output Prediction

Scatter Plot: True v.s. Predicted
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AI影像勾畫系統

勾畫的時間

放射治療設備利用率

1個工作天處理病患量

放射治療設備利用率

勾畫的時間

2名 100名

4~5小時 5分鐘

70% 3500%

1個工作天處理病患量

Before After

醫鍵智能研發實驗室



Real Time

weeks

No Finding

Benign Tumor Malignant Tumor
AI

Biopsy 

Invasion &

Radioactive 

Noninvasion

Subjects

Breast Tumor Detection
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AI model can help physician make decisions 
more efficiently and precisely 

Biopsy 



Features：
1. Bone age assessment
2. Image + structural report
3. Final height prediction
4. Recommendation of Chinese 

medicine prescription 
5. Clinical feedback

1.

2.

3. 4.

5.

Bone age assessment
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Pairwise CCC
CCC: doctor vs. doctor Doc1 vs. Doc2 pairwise CCC 0.9360

Doc1 vs. Doc3 pairwise CCC 0.9345

Doc1 vs. Doc4 pairwise CCC 0.9749

Doc1 vs. Doc5 pairwise CCC 0.9648

Doc2 vs. Doc3 pairwise CCC 0.9848

Doc2 vs. Doc4 pairwise CCC 0.9410

Doc2 vs. Doc5 pairwise CCC 0.9462

Doc3 vs. Doc4 pairwise CCC 0.9461

Doc3 vs. Doc5 pairwise CCC 0.9512

Doc4 vs. Doc5 pairwise CCC 0.9712

CCC: doctor vs. AI Doc1 vs. AI 0.9822

Doc2 vs. AI 0.9279

Doc3 vs. AI 0.9368

Doc4 vs. AI 0.9822

Doc5 vs. AI 0.9721

Overall CCC 0.9574

clinical trial for Bone age AI  
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Available for Line and WeChat 

Line
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2.5 hours

GAN

0.1 
second

Features：
1. Detection number

of   chromosome

2. Identify each

Chromosome and 

arrange order
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Chromosome recognition - video
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Chromosome recognition

9
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18

17
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a CNN based model performing altogether, 
Localization, Classification and Segmentation

24



Chromosome analysis  AI model flow chart 
metaphase Automatic chromosome localization Automatic segmentation 

karyotypes

Diagnosis

Automatic characterization
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ECG labeling competition

No. Full Name Abbreviation

1 Atrial Fibrillation AFIB

2 Atrial Fultter AFL

3 Atrial Premature Beat APB

4 Ventricular Bigeminy BIGEMINY

5 Complete AV Block CHB

6 Ectopic Atrial Rhythm EAR

7 First Degree AV Block FRAV

8 Normal Sinus Rhythm NSR

9 Paroxysmal Supraventricular 
Tachycardia

PSVT

10 Second Degree AV Block SAV

11 Sinus Tachycardia ST

12 Ventricular Premature Beat VPB

Amount of data: 120   Label 12 kinds of ECG images
Resident、Chief resident（10 people）
Emergency physician（ 8 people）
Cardiologists（10 people）

Group Accuracy Label Time

Resident, 
Chief resident

55%15% 
(28%-78%)

51:04

Emergency 
physician

73%9%
(57%-83%)

37:19

Cardiologists 83%9% 
(61%-93%)

31:33

MUSE(GE) 73% N/A

AI 90% 00:03
(26 ms/sample)

Win!
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Developing Progress

Medical Applied AI

Medical AI Model Market

Integrated Medical Services

• Actualiziation
• Patent
• FDA

• 40 Models

• Emergency
• Family



AI
智慧輔具/器械

遠距醫療

精準醫學疾病篩檢與預測醫院/健康管理

中醫診斷科學化

新藥開發

Big-data 
center in 
CMUH



時 空



AI
瑣碎繁雜

罕見困難

縮短時間

累積經驗



Disguise faces of diseases



人工智慧不會取代醫師，
但會帶來新的思考，
出現新的流程，
衍生新的分配，
長期下來就是醫療復興運動。

2018 FJ Tsai



• 已開發落地AI  13 項目：
1. 骨齡判讀 Bone Age  - 1 
2. 乳房超音波良惡性偵測 Breast Ultrasound   - 1
3. 眼底影像視網膜病變判讀 Diabetic Retinopathy - 1
4. 胸腔X光正/異常分類 - 1
5. 心電圖波形判讀 - 7
6. 染色體異常偵測 - 2

• 進行中AI計畫 38 項目：
1. 胸腔X光異常部位偵測 - 6
2. 胸腔X光心臟疾病偵測 - 5
3. 牙科疾病及部位偵測 - 6
4. 脊椎骨折判讀及治療建議模型 - 3
5. 腦部CT ASPECT Score判讀 - 1 
6. 股骨粗隆間骨折判讀 - 1
7. KUB X光影像判讀 - 8
8. 二次中風預測模型 -1
9. 扁平足輔助診斷模型 - 1
10. 兒童腦波癲癇判讀 - 1
11. 中草藥辨識模型 - 5

醫療 AI 門診系統

小兒科
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The computer monitor in future OPD
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基因序列點集

器官功能預測

染色體資訊

中醫診斷資訊

環境危害因子

生理缺失預測

家族病史
先進資料

血脂肪先進資訊

肝功能先進資訊

尿液先進資訊

腦神經機能預測

代謝狀態

各血球功能狀態

脊椎神經機能預測

超音波先進資訊

ＭＲＩ

ＣＴ

All decisions will supported by AI network  



Convolutional 
Networks

Recurrent 
Networks

Generative Adversarial
Networks

Reinforcement 
Learning

New 
Species

AI - 神經網路架構

Thanks for your attention



The Value of AI to the Practice of Physicians

• We will employ AI to augment what we do as physicians.

• AI will provide us more time to spend with the patient.

• AI will assist in preventing diagnostic errors.

• AI will suggest laboratory and other studies that will improve our 
diagnostic accuracy.

• AI will contribute to substantially to the interpretation of diagnostic 
studies.

• AI vast compendium of the medical literature will suggest treatment 
regimens supported by the best evidence.


