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Gender

Original

g g
Actual: 57.6 years Actual: female D
Predicted: 59.1 years Predicted: female .
Smoking HbA1c BMI

Fig. 2 | Attention maps for a single retinal fundus image. The top left

& - g -di i b —2 . . . . . .
P;:‘g;?;' d’,‘?\';:_’:;';i;r A‘g‘r‘:gi;‘;g,déa?;“c ngilﬂ d?g'f ﬁg‘m_z image is a sample retinal image in colour from the UK Biobank dataset. The
remaining images show the same retinal image, but in black and white. The
SBP soft attention heat map (Methods) for each prediction is overlaid in green,

indicating the areas of the heat map that the neural-network model is using
to make the prediction for the image. For a quantitative analysis of what
was highlighted, see Table 6. HbAlc values are not available for UK Biobank
patients, so the self-reported diabetes status is shown instead.

Actual: 148.5 mmHg Actual: 78.5 mmHg
Predicted: 148.0 mmHg Predicted: 86.6 mmHg

Nature biomedical engineering 2018
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* 20171116 K171816 DXHDPS  Kardia Band - Apple watch ECG watchstrap + 20180911 DEN180042 QD8 Irregular Rhythm Notification Feature - AFib
*+ 20180104 K171056 MWI WAVE Clinical Platform Al SCD alarm . 20180928 K173872 DYH FibriCheck  AFib
+ 20180125 K173542 Lz Arterys Oncology DL Broad Oncology Imaging Suite
+ 20181026 K180647 QA MaxQ-Al [ Accipio b ICH Evaluation
*+ 20180126 K172935 POS Embrace Seizure Detection (20181220 / K181861)
+ 20180213 DEN170073 QAS VizLlVO - Angiemphraxis of Large Vessel + 20181007 KI2034 1z Arterys MICA Medica Imaging Coud A
+ 20180308 P160007 MDS Guardian Connect system  Blood Sugar Monitor * 20181106 K181939 iz Icometrix NV BrainCT segmentation

Arttf Quantib Brain  Brain Radiology for brain scan segmentation + 20181119 K180432 DOK,DPS  AMECG Platform  AMECT
* 20180411 llC' al ﬁfahe“cimor}aw + 20181121 K181704 QDO Transpara  Mammography
l"!go‘;smm“ & ge n£ ¢ 20181130 K18233% SUbtPET PET Imaging
v 2 NeuralBot  Ultrasound Ce Flow Rat t ntd

I
PowerLook  Digital Breast Tomosynthesis
20180524 DENISOOOS aBa’E sctur e M Ch ' g ¥

( [ + 20180612 DEN170043 Qce DreaMed Advisor Pro - Dose of | é?BlllU k173681 a r
How uA SGOING + 20180613 K172983 K HealthCCS  Radiology Triage IBIDev' C Quantib ND Atrophy quant n gm
V A% \ Ly * 20180614 K173780 Lz EchoMD  Cardiac Ultrasound Measurement + 20190219 K183241 @ BrainScope T8I Head Injury Evaluation
+ 20180730 K080896 ow PATHWORK Malignancy Prediction in Tissue Sample
* 20190506 K190362 QM HealthPNX  ChestXray Pneumothorax
+ 20180801 K180647 QAS Aidoc BriefCase  Al-assisted radiology triage
+ 20190710 K182875 QAS Deep01  ICH Detection

+ 20180810 K180234 DPS PhysiQ. Heart Rhythm Module
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The 3 major factors for Medical Al

Medical Data
Medical Need
Medical pplication



Big-data center in CMUH TE SR XS

7/ China Medical University

Clinical 10Theme Cause of death Taiwan NHI
Research DB Databases Database Open Data Database Lrindarnmieg
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One million GWAS data
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Total Product Verification Environment
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Abnormal: (154.8, 157.4) Abnormal: (165.9, 166,6)
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Abnormal: (162.8, 165.7) Abnormal: (158.6, 157.6)




Step3: Model Training (Xception)

Depthwise Convolution

Global Average Pooling

Pointwise Convolution
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Stepl: Input Raw Image = 7 %

Left Foot Angle Right Foot Angle

-f Step4:Output Prediction
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Scatter Plot: True v.s. Predicted

Step2: Resize Image
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Breast Tumor Detection

Invasion &

Benign Tumor Malignant Tumor
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Al model can help physician make decisions
more efficiently and precisely
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Bone age assessmen
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the Brush Foundation data, the mean bone age for calculation is 11 years, 0 menths. Two
g a normal range of 9 years, 0 months to 12 years, 12 months (+/- 2 standard deviations).

stimated to be 12 years, 0 months.
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clinical trial for Bone age Al

CCC: doctor vs. doctor Doc1 vs. Doc2 pairwise CCC 0.9360
Doc1 vs. Doc3 pairwise CCC 0.9345
Docl 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. Al Docl vs. Al 0.9822
Doc2 vs. Al 0.9279
Doc3 vs. Al 0.9368
Doc4 vs. Al 0.9822
Doc5 vs. Al 0.9721
Overall CCC 0.9574




Available for Line and WeChat
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In [35]: | g = gen(val_df, 1)
a,b = next(g)
plt.imshow(((np.squeeze(b)*127.5)+127.5).astype(np.uint8),cmap="gr
Out[35]: <matplotlib.image.AxesImage at @x7f@3fcesside>
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In [37]: a_p = generator.predict(b)

plt.imshow(((np.squeeze(a_p)*127.5)+127.5).astype(np.uint8), cmap="

0ut[37]: <matplotlib.image.AxesImage at @x7f8323f72160>
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Chromosome recognition - video




Chromosome recognition




a CNN based model performing altogether,
Localization, Classification and Segmentation
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Chromosome analysis Al model flow chart

Automatic chromosome localization

metaphase Automatic segmentation
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ECG labeling competition Group | Accuracy | Label Time

Resident, 55%+15% 51:04
Chief resident  (28%-78%)

T
P Emergency 73%+9% 37:19

eme ox 1  Atrial Fibrillation AFIB physician (57%-83%)
- 2 Atrial Fultter AFL Cardiologists  83%19% 31:33
* Patient Gender: MALE - (61%_93%)
3  Atrial Premature Beat APB
; ; B MUSE(GE) 73% N/A
e i BTy ‘v:r"" T 4  Ventricular Bigeminy BIGEMINY
HoE e et Al 90% 00:03
CimasigainEy vipddnann L m " iz, 5 Complete AV Block CHB (26 ms/sample)
| AT ' l . q
T e g e e 6 Ectopic Atrial Rhythm EAR Amount of data: 120 Label 12 kinds of ECG images
e . ,' ,' : : _ Resident ~ Chief resident (10 people)
[EsiEhiiasesaiiiE s Eaiioarniani s 7 First Degree AV Block FRAV Emergency physician ( 8 people)
8 Normal Sinus Rhythm NSR N Card'OIOg'Sts; ‘< 1.0 pLeOple>
.'f.-a."‘.‘.,'w.‘.-.'-‘;,_-L‘L\i.,u.\‘,‘M?' BIVY] »". ffﬂ{% \
9 Paroxysmal Supraventricular PSVT e
Tachycardia Wbl
10 Second Degree AV Block SAV VNN NN RO NG RARIREE
= ] 1nun
11 Sinus Tachycardia ST .

12 Ventricular Premature Beat VPB (I l\'




Developing Progress

Medical Technology Service

Medical Technol Platf .
cdical techno ogy. atiorm Integrated Medical Services

Medical Al Model Market B EGIE (1147
«  Family

Medical Technology

e

o « 40 Models
Medical Applied Al

 Actualiziation

« Patent
- FDA
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NS ? Disguise faces of diseases
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The computer monitor in future OPD
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All decisions will supported by Al network
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The Value of Al to the Practice of Physicians

* We will employ Al to augment what we do as physicians.
* Al will provide us more time to spend with the patient.
* Al will assist in preventing diagnostic errors.

* Al will suggest laboratory and other studies that will improve our
diagnostic accuracy.

* Al will contribute to substantially to the interpretation of diagnostic
studies.

* Al vast compendium of the medical literature will suggest treatment
regimens supported by the best evidence.



