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| am a student from kang chiao international school. | have started programming
since | was twelve. despite attending numerous other science fair activities at a younger
age, | never had a chance to use programming as a personal project. As a result, | have to
start thinking of experiments and personal projects from another perspective, for me it is
a hard task. Moreover, artificial intelligence is a completely different field than just
normal programming. Therefore, | had to understand artificial intelligence from the most
basic level. I may not be able to approach the next step, but will be a pleasure and a

amazing experience for me to meet all elites from all around the world.



S

PR EIE R H AR A A S 4 5% SE S > LSRR Ry T R B e R B
KRS H H (RN > A KBRS N TR - B EsAn Bl A T A ya
o BHATPEAEE T EIRA S - B RYESARE A A S - HRE R FENES
FIPR B PR > NI T2EF T RE Ukt -
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Market for telemedicine and self health checks in recent years have inclined rapidly. It allows
individuals to have access to their health status through everyday devices. It also is able to assist doctors in
making a better treatment, through artificial intelligence and big data analysis. And yet, researches related to
hands are only able to recognize identities, hand clinic still requires futher doctors”  operation. In this paper

we would be focusing on developing a system that 1s able to differentiate between different diseases.

Our experiment uses CNN and YOLO to capture unique features in a palm photo. Enabling it to
distinguish between liver palm, spider nevi, dyshidrosis, and symptomatic, eventually connecting our model

with cell phone APPs.
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https://www.youtube.com/watch?v=Xjb8KDKCM_4

B = ¥REEE https * //www.facebook.com/yishantsai.tw/posts/2475912015840584/)

AW —FEHEANANEFER TR HEESR T EWEREEHEZBAGRE - #5%E
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(EEMAERIRY T =0 R -

(=) THEs

NEFEBNNES T TSR BN AN - BT EgioKe -~
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https://www.facebook.com/yishantsai.tw/posts/2475912015840584/

— A AR AR B e = (5B 40 A% o3 Al # A& (Input Layers) ~ B&5kf& (Hidden Layers)
DR #H R (Output Layers) ©

(—) BFAJE g AER (Data) HYFRHEE (Features) > DIATAZENS - BhE R AL S5 E
B ERAVEUE - DU R R s Al -

(Z) [k« ZE T (Neuron) &HAE - BT FER RN EE R  SlEZoR
i A e B L g 7 TR e BOE R 4

(Z) Wt - SOBREREIE S TG EITONE - BRI S B A
(Label) » ERTIRIIRBREBHTZE, - AR —4THE E(weights) - T HEERE TS
S B BRI AL

(MU AHHZE 58 AR HAC4ERS (Convolution Neural Network » fiff CNN) > T /& HATFEE
THAEAERS (Deep Neural Network) 2SB89 17 » BHZEFE (convolution) ~ 4k (pooling)
SRR - WEHFTR -

C3 1 mops 1601010

NPT 93wy S4: 1. maps 16@%5

#/ WY THETR

LeNet Architecture, 1998

EPY : CNN ZEEE(HUE Yann LeCun 1998 5@ 0)

Y~ {E P EI AT YOLO S8 2243 BH SR a1 7 e
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http://www.dengfanxin.cn/wp-content/uploads/2016/03/1998Lecun.pdf

YOLO v4 @A EN « e BRI EN 2582 — « AR FIE YOLO v4 #{TEE)E
R B AR R R B S - I ToU(Intersection over union){E Az Bl s I AE -
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(Z) BfHEsR

E RS EATREIR BN E R T RE AR RS T B FRMIN L (5 F B R 5y
T SRE R E R E - BREAGRIRFIE A T python TR R - I0H A Image
A1 OpenCV R {lE T H AR HEST &l (5 TH R P

1. BREIFERE R &R JPG » B RGB =##%E Image.convert("RGB")

2. JEiE > FHE A fRiE ARy 5= Image.rotate(355)/Image.rotate(5)

3. RHRA ML - RAEAEYEREC P (E

Image.filter(ImageFilter.GaussianBlur(radius=2))

ERV)



4. i b - BIEAELEASERE Image. filter(ImageFilter.UnsharpMask(radius=2))

5. firfid - LRGN 20% =i 20%

6. wilg o BIEAYTE T HER - FIZETEEENE T - A7 V&R

[]
ElsE st E
OR : #IEER BU2 @ 5 {E(2 %] radius=2)

RTI1 : JERF$HEEE A | BU4 @ R E radius=2
RT2 : S $HHEEAHE W & 20%

SP2 : ##1E radius=2 H: bIs 20%

SP4 @ #i1L radius=4 F:§E&

ABERPERE - —Ia 490 wRIE R BF - 5 RE—EIEL -

Ak FaaEhls | Ehigsak Bkt
B
= 17 170 A_475% OR, RT1, RT2,SP2, SP4,BU2,BU4,H,W.F
=BT 11 110 B_4m%% OR, RT1, RT2,SP2, SP4,BU2,BU4,H,W F
aRiEhZS 11 110 C_4w%%_OR, RT1, RT2,SP2, SP4,BU2,BU4,H,W F
fie EAIOESR | 10 100 N_%w%%_OR, RT1, RT2,SP2, SP4,BU2,BU4,H,W,F

T HRRERR
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(—) CNN GHE (AL 4ERs

HAPIEE T keras.layers AR TS GAAMIAE4EES CNN - 1F google FEHLHY colab H
> AL EBEETS | FEZ B4 © Conv2D A DATEZZ R4S & 4k} BT EER - &
17 7 A EJE(pooling) ~ “F1H & (Flatten) ~ Dense J& » LLK Drop out ELA ©

SHELE

I FlisRE R BRI E L f 7 - 3

2. ERHEMUE - FrtrmiE(E 0-255 - FH%E R 0-1

3. #ISRAEH epoch £ 40 X

KOMIEE - UG hS BRI - TR AREIS NI ZOR L APP I -
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Layer (type) Output Shape Param #
conv2d 18 (Conv2D) (None, 128, 128, 32) 896
max_pooling2d 18 (MaxPooling (None, 64, 64, 32) 2]
dropout 27 (Dropout) (None, 64, 64, 32) 2]
conv2d 19 (Conv2D) (None, 64, 64, 64) 18496
max_pooling2d 19 (MaxPooling (None, 32, 32, 64) 2]
dropout 28 (Dropout) (None, 32, 32, 64) 2]
flatten 9 (Flatten) (None, 65536) 2]
dense 18 (Dense) (None, 256) 16777472
dropout 29 (Dropout) (None, 256) 2]
dense 19 (Dense) (None, 4) 1028
Total params: 16,797,892
Trainable params: 16,797,892
Non-trainable params: ©
i R G et
Epoch 4/2@
6/6 - 25 - loss: 1.3681 - accuracy: ©.4872 - val loss: 1.3767 - val accuracy: 0.4750
Epoch 5/20
6/6 - 25 - loss: 1.3369 - accuracy: ©.3846 - val loss: 1.3187 - val accuracy: 8.3750
Epoch 6/20
6/6 - 25 - loss: 1.2785 - accuracy: ©.4167 - val loss: 1.2941 - val accuracy: ©.4580
Epoch 7/20
6/6 - 25 - loss: 1.1843 - accuracy: ©.5128 - val loss: 1.2278 - val accuracy: 8.5250
Epoch 8/20
6/6 - 2s - loss: 1.117@ - accuracy: 0.6410 - val loss: 1.1977 - val accuracy: 8.4758
Epoch 9/2@
6/6 - 2s - loss: ©.9318 - accuracy: ©.6154 - val loss: 1.8962 - val accuracy: 8.7258
Epoch 18/20
6/6 - 2s - loss: ©.9404 - accuracy: 0.6346 - val loss: 8.9653 - val accuracy: 8.7500
Epoch 11/20
6/6 - 2s - loss: ©.8887 - accuracy: 0.6346 - val loss: 8.8973 - val accuracy: ©.8000

B —

- AR
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Training and Validation Loss

Training and Validation Accuracy

35 —e~ Taining Loss 101
] -&- Validation Loss
30 09 4
5
¢ 08
204 o
@ @ 071
& 5 :
2 064
10
05
05
04 =&~ Taining Acc
00 =®- Validation Acc
75 100 125 150 175 200
Epochs
E=A - = Ny —
T FISREE SRR
(=) PIfF{EM YOLO
: ) 2 T 2 j— - -
{5 F Labelimg #E{TEGARE - WIRE =Bk " fr
Box Labels
(4 Edit Label
pet [ difficult
C
74 O Usedefoultlabel [ |
Open Dir
Change Save Dir
Next Image
Prev Image
]
Verify Image
File List =]
Save C:\Users\Lory\Downloads\# BE\Yolo\ESF\
7 C:\Users\Lory\Downloads\F B\Yolo\EEF\
C:\Users\Lory\Downloads\f B\Yolo\ESF\
PscalVOC C\Users\Lory\Downloads\F B\Yolo\EEF\
C:\Users\Lory\Downloads\F E\Yolo\ESF
C:\Users\Lory\Downloads\& B\Yolo\EEF\
C:\Users\Lory\Downloads\F:B\Yolo\ESF\
RectBox C:\Users\Lory\Downloads\F B\Yolo\ESF\
Duplicate
RectBox
4 < >
Open image or label file X:-44;Y: 179

&= BT
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FERFFIPI MBS L > FAM{5E A mAP(mean average precision)f5f5 © #7#zak 51
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& B € 5 &t BH

batch 64 R~ — KEkA 64 R[EH 2 F-

*width 192/128/96 | #AB R HE -

*height 192/128/96 |WABA B -

channels 3 WmAERBER #AE R
RGB -

momentum 0.949 BHEZ2E TEEFETREIE
EALHERE -

decay 0.0005 PEEERGERIE - i EES -

angle 0 B 5 e s e RERE I -

saturation 1.5 &5 A R BB EIE -

exposure 1.5 B BR L » HEE N R -

hue 1 B 5 il 0 RERYIRIE -

learning_rate 0.001 IR HE -

*max_batches 8000 JI 8k Z %] max_batches &1F Ik
2H -

policy steps PHEEHEMN policy AT
policy : CONSTANT, STEP -

*steps 6400,7200 | fR#% batch_num FHE S EH =R -
HH B © max_batches #Y(80%,
90%) -

scales 1,.1 BEERELHEEG] » BETHEE -

Note: *IHH R T EMEMGERE * HERRHHSTHKE

&P YOLO IS8 E
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16.0- -

[Bifgresize 96x96 |

140

2.0 1
5% A e L y
WAy AR
0.0 1
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10
current avg loss = 0.4705 iteration = 7200 approx. time left = 2.64 hours
Press 's' to save : chart.png Iteration number In cfg max_batches=10000

B1+7 : YOLO resize 96x96 B 3E E4EfE

16.0}

i T t 5 T t resize 128x128

e Sy P |
0.0 B Lo ]
o 800 1600 2400 3200 4000 4800 6400 TR0 -]
current avg loss = 0.4008 iteration = 4800 approx. time left = 1.48 hours
Press 's' to save : chart.png Iteration number

In efg max_batches=8000

BT/ 0 YOLO resize 128x128 BSAYiE SR
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» CNN G (A 48R 5[ R4 5

(—) BB R E

[ E & © batch size =10

Training Test
[EESNE Loss Accuracy Loss Accuracy
192x192 0.0014 1.0000 0.5077 0.9130
160x160 0.0033 1.0000 0.42774 0.8841
128x128 0.0007 1.0000 0.2686 0.9565
96x96 0.0048 1.0000 0.4421 0.9275
64x64 0.0104 1.0000 0.4542 0.9565

[E EEA: © batch size =20

Training Test
[FEIEING] Loss Accuracy Loss Accuracy
192x192 0.0047 0.9964 0.3928 0.9275
160x160 0.0049 0.9964 0.3222 0.8986
128x128 0.001 1.0000 0.3568 0.9565
96x96 0.0056 1.0000 0.3749 0.9130
64x64 0.0012 1.0000 0.3795 0.9565

18




(=) Batch size #Y52£E

SRR © Bl resize R~ 64x64

Training Test
batch Loss Accuracy Loss Accuracy
10 0.0104 1.0000 0.4542 0.9565
20 0.0012 1.0000 0.3795 0.9565
30 0.0439 0.9927 0.1442 0.9420
40 0.0130 1.0000 0.1459 0.9565
& E R ¢ B resize KT 96x96
Training Test
batch Loss Accuracy Loss Accuracy
10 0.0048 1.0000 0.4421 0.9275
20 0.0056 1.0000 0.3749 0.9130
30 0.0039 1.0000 0.4369 0.9275
40 0.0208 0.9927 0.3078 0.8986
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EEMEME © B resize K~ 128x128

Training Test
batch Loss Accuracy Loss Accuracy
10 0.0007 1.0000 0.2686 0.9565
20 0.001 1.0000 0.3568 0.9565
30 0.0041 1.0000 0.4901 0.9130
40 0.0058 1.0000 0.2902 0.9130
EEMREE © B resize K~ 160x160
Training Test
batch Loss Accuracy Loss Accuracy
10 0.0033 1.0000 0.4274 0.8841
20 0.0049 0.9964 0.3222 0.8986
30 0.0085 1.0000 0.3130 0.9130
40 0.0035 1.0000 0.3836 0.8986
EE R - B resize KT 192x192
Training Test
batch Loss Accuracy Loss Accuracy

20




10 0.0014 1.0000 0.5077 0.9130

20 0.0047 0.9964 0.3928 0.9275
30 0.0046 1.0000 0.3988 0.9275
40 0.0125 1.0000 0.3212 0.9274

=~ YrEM YOLO 3l k4t 5

&l 5 g AR ST Best Weight mAP (%) Avg loss(%)
128x128 52 0.35
96x96 54 0.46

=~ RN E R R

1.  1FHFE CNN E{G sk 7 508 - FoMBEEE resize96x96 batch size=10 » DLz resize128x128
batch size=10 AT EREEAHETTHIER - PREE T 946 490 sRLISINERI#EF THERE » H

GESRANT
FEEEAE © resize96x96 batch size=10
kbl fpsetE EHEHE FHRIES
= 20 17 85%
EEF 20 16 80%
AR EhZ 20 10 50%
AR 20 15 75%
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BReanR 72%

FEEERE © resizel28x128 batch size=10
bl LTEEL EHEE A
A 20 16 80%
25T 20 12 60%
FREZ 20 12 60%
FEEAR 20 19 95%
G E IS T4%

2. TEVAEN YOLO FEAUNE » FR(™758 ] resize 96x96 K METTESURFEI N » HaSH4
T

FEEEARE ¢ resize 96x96 mAP=54%
bl H= EHEE EAGIES
FTE 20 4 20%
BET 20 1 5%
TTREE 20 20 100%
BRI 20 18 90%
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SRR 20 20 100%

R R 63%

MEEEARE & resize 128x128 mAP=52%

ERPER e EHBR e
HZ 20 7 35%
EET 20 6 30%
FHEZ 20 20 100%
BRIRTE 20 20 100%
HREAR 20 20 100%
R 3%

&t AW AR U
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g~ 515

AW FENE S ESUR BT Z SR - #020 LUSRIVUREE Sl SR B HAR - 6
s FITEE AT CNN Z28HEHC YOLOVS J7 A EE vl 1T « Hrpdgs -

(—) EAMEFEREN | - CNN GREEIG AT T ALE resize 96x96 HUfS T2% M85 5 1F
resize 128x128 HUFFE 5 T4% k% o

(Z) £ CNN Bl #ERsER - B & FHFFEA RmHEst -
(=) TEYEEH] YOLO 140455 » resize 96x96 B mAP 54% ;5 1M resize 128x128 mAP £y

52% -

(79) FEANERERIESAIE > YOLO B2 resize 96x96 mAP=54% 2 45 SR BL gl sy s By 639
resize 128x128 mAP=52% 7 4% SR EL B 739, o

% CNN recognition rate comparison
100

75
50

25

= =BT SFras HAEAR Fi

B 96x96 [ 128x128

[l /\: CNN [ Gk S R SR bR
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% YOLO recognition rate comparison

100
100 100 100 100 100
75
50
35
25
20
0
FFE ERF a5 HEkFE SRAE AR ¥

B 96x96 [l 128x128

[l +71: YOLO B¥ak 23 nl 45 R L

B~ SowELfEA

— ~ BHSIM S > YOLO By (E A AL G SR el (L 17 CNN (B (Gt 2 e R AIAE 2551
SR A HHEAT

[l

» AIRFE a2 R DI G CNN [BHG T4 resize 128x128 ATfs 2 FEE - 1E Ky APP HIERY
HERET - APP ARAIE —+Frr

B AWIFERSE 2 APP REfR F SR BATRAV A REl: - BER2 /8 LEFEE S B LR
St~ BFOhRETEE - BE N FS AR et T 08 EIA - A5 a] De Bt R R n—(E £
FILRE M tm & 225 APP -
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L=l HIWER
en RN aH REEK

LW, HRFEY

=» =

&=+ AHTFERsE APP ThRERER

{f ~ 2R
- prEk)

(—) STOHRRAE - 2018 » RIRSHIERE TEFTE . 0RF R - I
https://www.youtube.com/watch?v=Xjp8KDKCM 4

O TEEEREEAZYEEREZY 0 —ERgTF2TREEW LR TR
HIRAERRAE] > 2019

(=) g > 2021 - =EE4EE0T MRRERRL - BLE

https * //'wwwv.tsgh.ndmctsgh.edu.tw/unit/10021/19998

(PU) PRI - 2014 > HEME G2 240 S Ebm B L (BAE 775 > B am S > BIIL R

=

(10) FREREs - 2014 - EEURE AT EGTIIFE - R B UIRE
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https://www.youtube.com/watch?v=Xjb8KDKCM_4
https://search.books.com.tw/search/query/key/%E4%B8%AD%E9%86%AB%E9%A4%8A%E7%94%9F%E4%BF%9D%E5%81%A5%E8%AE%80%E6%9C%AC%E7%B3%BB%E5%88%97%E5%8F%A2%E6%9B%B8+%E7%B7%A8%E5%A7%94%E6%9C%83/adv_author/1/
https://wwwv.tsgh.ndmctsgh.edu.tw/unit/10021/19998

[1]

(ON) =R ~ £2058% ~ BRFRAL > 2012 > HFEE(EAVRSIEIEEE > ARIEREE » 2012 ¢ 23 & 392-
397

() BFSCH > Python #2322 HEME(E © Al S5 Halis BRI B > 1 ik - BlgEaii%n
HIEAE] > 2020

(V) 2R BTRERE - 2 W BEERBHRGH R - 2017

(—) GitHub. EfficientNet. From: https://github.com/qubvel/efficientnet

(=) TensorFlow. From: https://www.tensorflow.org/

(=) Yann LeCun, L eon Bottou, Yoshua Bengio, and Patrick Haffner > 1998 > Gradient-Based
Learning Applied to DocumentRecognition » PROC. OF THE IEEE

» PP R S BRI B R

FERTFEAEAE T > STEHTBR R EVIEIR T/ DL R T e S HER PR E 5 1R - TMTesen 1T B3R
BRI AR A EHY B F AR - BEIDRA AR BT R A\ BEAT
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