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Abstract:

Machine learning plays a dominant role in many aspects of health care, from diagnosis to
treatment and even to epidemiology. Until very recently, medicine relied solely on the
professional expertise of physicians. But with the growth in the size of databases, the
applications of artificial intelligence became more present, and the benefits of applying
machine learning in medicine became more and more famous.

Diabetes is one of the very common diseases and has taken an important place in
medicine. It is a metabolic disease where improper management of blood glucose level
leads to the risk of many diseases like foot diseases, ulcers, amputations, etc.

Diabetic foot ulcers and amputation are major morbidity. Prevention of diabetic foot can
be achieved by identifying patients at risk and putting in place preventive measures.
There has been a great number of research involving computer and technology methods
for detecting and identifying diabetic foot ulcers, but there is a lack of systematic
comparisons of state—of-the-art technology.

In this paper, we will present several studies conducted for early detection of diabetic foot
using image processing and machine learning and compare the results.

Based on the problems of previous studies, we presented a new method of work.
Through the experimental results that we carried out using the proposed method, we can
note the significant improvement in the accuracy and validity of the results compared to

previous research.

*Master Student (Master) — Specialization in Software and Information Systems - College of
Informatics Engineering — Al-Baath University

**Doctor of Informatics Engineering, specializing in software and information systems — Al-Baath
University

***Doctor of Information Engineering Computer Science — Applied College — University of Hama
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Network Class Precision Recall F1-scroe Accuracy
Resenet50 DM 0.69 1.00 0.82 0.69
CG 0.00 0.00 0.00
Macro avg 0.35 0.50 0.41
MobilNet DM 0.83 1.00 0.91 0.85
CG 1.00 0.33 0.50
Macro avg | (.87 0.85 0.81
MobilNetV2 DM 0.68 1.00 0.81 0.76
CG 1.00 0.08 0.14
Macro avg | 0.84 0.54 0.48
InceptionV3 DM 0.72 0.96 0.82 0.74
CG 0.86 0.40 0.55
Macro avg | 0.79 0.68 0.69
Xception DM 0.64 1.00 0.78 0.68
CG 0.00 0.00 0.00
Macro avg | 0.32 0.50 0.39
Vggl6 DM 0.87 0.96 0.91 0.87
CG 0.89 0.67 0.76
Macro avg | (.88 0.82 0.84
Vgg19 DM 0.90 1.00 0.96 0.93
CG 0.94 0.86 0.90
Macro avg | 0.92 0.93 0.93

il 3 (g€l aye 35n9 (5] Diabetes Mellitus 4% 1) 5.5 DM Cus
) & (o<l (age 35a5 a2e ¢ Control Group &% LY 3.5 CG
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Genlial) o Lacogial ducailly el il cakaed vOQT9  dueiylsn of Baadl o ki ZRlid) Lilas DS (e
Pl domg pase A)Sis addl) agag) il daally dBal) epliey DA Cllia Gll) ae (Sly Sl ylsall Bl 45l
overfitting Al Ao Ja 13a5 (L <)
Lol Jaa e @1_‘ Lag 4840l 52bys overfitting  J) Lausanl AR el fuleal dalay dua))lsal) Gl
il Je 2 vggl9 duelss clih
0 input_1
1 block1_convl
2 block1_conv2
3 block1_pool
4 block2_convl
5 block2_conv2
6 block2_pool
7 block3 _convl
8 block3_conv2
9 block3 conv3
10 block3_conv4
11 block3_pool
12 block4_convl
13 block4_conv2
14 block4 _conv3
15 block4_conv4
16 block4_pool
17 block5_convl
18 block5_conv2
19 block5_conv3
20 block5_conv4
21 block5_pool
22 flatten_1

Sy overfitting  J) Gty A8l Gawasd Caagy VIGT9 Laei lead AR il falylll yalaal coplaall e lie 2a
rdie il Qi ) Jgemsl) 5 Candl 130 e e Caagl)
Batch size=16
Learning Rate=1e-5
validation_split = 0.15
test size = 0.15
optimizer=Adam
t A UK e o clid ao)f ddlia) vie il Juadl el ALISH Jlat¥) Al il
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relu @t\ & Ugpac 512 (GRad L_A;}” dalal)
(G5 Al daulal
(Gl ANEN daudal)

relu &b ae (ygeac 512
relu &b ae gsac 512
sigmoid ali ae Gguac 1 (sl daa))ll dadall
S Jgand) LS o Loal cilS A Juadly

Bstaally Copnil) sy Ailgil) il (7)) gl

Network Class Precision | Recall F1-scroe Accuracy
Vggl19 DM 0.96 0.96 0.96 0.94
CG 0.91 0.91 0.91
macro avg 0.94 0.94 0.94
r Al S8 LS e B8l lual) ki
Model loss
30 — frain_loss
ual_l;ss
25
201
E 15
10
05
o0 B
0 5 1 15 P 5 0
epoch

CRat) clibing cupail it daadlly 5ludd) Jabda @ (7) aby JSEI

10

ACCURACY
m @ o

=
n

=
et

Model ACCURACY

— train_ACC
val_ACC
T T T T
i} 5 10 15 20 25 3o
epoch

Gatl libng cany i) il Lowilly A8 Jabada:(8)ad; JS)
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b Sasl) Gl AlaaMe b (8) ISalls (7) JSEN Blealls Z8a cllalade 5 A8 Gaulee il DS (s
Byulaall 20 vgg19 A ed Lgikacl S FAll 4y dsia 2S5 L by overfitting J) dlls 3

: AlAN-6

Sl a3l daji e CRiSI) 8 Adadl aggaldl G I Candl 13 Caagy

Jee gl #yal ALaYL LSl paill Sl el Gajis cull Sl clahal) sl e padle L Cua
LAy JS) Chaal) Dy el (ams ol

e hlael LSl aaall e Saal) CaaSU Ciags Baas Jee Ak ledd il ciluyll e oliaii€) Lo e olisg
- Geal el illysag pall jseall

ol daag 280 Cun (e Jeail 0 g ALl il pal) (KU A aall dplall 22 i

palal=7
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