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Development of Wound Image Segmentation based on Deep learning
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Abstract

Wounds observation and segmentation play an important role in efficient wound treatment. In this study, we produce new
dataset and apply it with the U-net model, which records good performance in biomedical segmentation. The new dataset is
made by combining diabetic foot ulcer data and 30 patients wound data records. By combining two different datasets, we
purpose to prevent the model from depending on specific data. In order to apply for deep learning, we made manual label
images with help of experts.

1. A+ g

X XZ0M dXol & 242 Fast oIt =4 2-1) G| E{ Al
Aot oHe dNe OlFSH7| o2{fl XSHQ dXo A YSa¥d ZYY CIO|E (Diabetic Foot Ulcer Challenge
Y S BHES) A7) MESH TICD X|2 2 St 20| ZRSICE  Dataset)2t XHA| HO|EHAIS X MZ2 HIO|E M-S | =H3iCt

HHZTICHS QT WRHOZ =5 ZFYYHO| QUCt O] HHE2 Y Atz EN 20| FEX| 0 ZZIo] M 2o
M2 Azt 30| Zag #0b ofLf2t FEYo| HOX|D  HANIEAZ H ZX| ZECh KR 3, Mol ChE M & 3ol
Ol= BHAMOIA 28Xl FgH oz 0|0jF 5= QACH HOX|HAM, 7t 2 d4NE 59| T HM Y X H2fst

MA 2 UYE 0[8d 7|EQ & WHO EMEES THBSE O|0X&s ZEO0| ULk YxHEH ZYY HolH
550 Ao 2 AN HE B5F U 2Mof 7|80 £[RJACE F42 BRIt =2 O "HEfo| AMIHOR O|FROIK

7| MH 2 ATE Y ME| 71HollAM AES] sRjols U0 HER MAY &5 0|2 Metsiotn TEich 9
Held REo M8ste ANK| gestA MIME|D QUCh  OO|Ef= The Medical Image Computing and Computer

[11,12] Assisted Invention Society (MICCAIl) F%|®} ‘The Diabetic Foot
OlH AFOME QB G 28 HTROA 25| AFEETD Ulcers Grand Challenge 2020' 25 E K& 2 Q4Ct,
2 X olet &/ ZMHo=z KNS HOo|HAMEZ FIEoE=E
AHERUCE HIO|E{ A2 30 Y SHXto| 2ot ofL|2t MEHN Ol
MHERC XMt 44X AV|E THSHY| T o=
AHEEl MZF THX| 7 & EHIE FH0ICH XE NpEESet
AZERHE 0 #F) 4N 2|5 apEe| Aot 7| £ |0 ULt
O| & A7} Mot &tXt 24 Yt 59| £7| HEfS| FHES
Mustol A Y2 LHR0] Trainset 1t Validation set &
TESHRACE S ZH Y ol 800 &, XtA| CIO|E 124
e g B 024 HE 2T HOHE 212f 200 &, XHA| H|O|H
60 ¥2 2%l 260 &2 43 LIO|HE AHESHRALCE
XtA| Hlo|E0l= GOl SZLHE AMEMCH, 10| ME
G2 HETIet B 2QIsHHA KM ZFHCE

O - - L=

U-net

(@)30 F2| At &X SY (b) = & HY HH Fd
1

. Dataset




MESHA FE3H 0.5

ClolHZ2G 1Y olA 2t )
NFEACH shuffle 7|5

Jols
Mot 52 TS HHS

HolE e HOFQUCt

i
oo
=
a
An hu

mjo

0| &dH

2-2) Beld 2@ % mtetolH

7|1&E9] B2 sliding window & A3 &S 22
feature & LtARULCE U-net 2 F& MHE AXE Eet patch
SHENZ THHO| QIAMTIO feature 2 WATCERM X2
SFAFA|ZCE. 3L, Skip Architecture 7H'ES &3 localization
2t context Q14 AtO|9| trade-off & s Z5tRACt

st&50 M= RGB 3channel 2| (512,512) 2
U2 ABMSCO output 2 1channel 2 AtEd) A
Eols 1, X %2 Z2 09 0|75 oo I A

=
Zt2 500, 2| M3t 2@ Z = Adam optimizer S AFE UL

conv 3x3 RelU

max pool 2x2
=> skip-connection

up-conv 2x2

O3 Hed 22 U-net

3.4
ZNS Y2 249 2O 722 2Q157| 2|3) o] T=t
Fael dAXE HES= BWboundary E+E 0| EdH

|
ZZIet UHYLS BHA HDICL ChEE My
M N

=]
Y 52 =7 dNMBLMs =2 F=EEE ERALLL
LE BX7t 42 4N YS9 47 ZE2 O] FEINA=
dgMz oEots dgdeS ERC 0lF Hdskr| Il

SHEIPYOIA =TtA el Heto| et Ao 2 THChEICE

QAtE, === BCE With Logit Loss 2 Dice coefficiet &
O|8sM HFIACL =& A AIIHFOoAMSl XLt
Motz 02 59 ZCt 446 Epoch 7| =2 2 HEH: & 80.37%
wo = ZF|QULCH

A0t ezl O3 5-p 0| AB O HeETt ZO{EA
® 20 epoch O AHO 2t £ ES| S7tets =olg &= UCH
O|AZ &3l epoch at2 O AA 2E3IHELE, at& d50| H
2etd AYS o5 5= ULCL =2 A0 M= epoch 2| 22
FYsotH ZANE Hlws] RO EEH3LE parameter itE
Ao 2 E = o FO|LCt

MZ2 Ho|HMS MZSts 270 2 2t G20 oot
7|20l CHsh OMst XtOo|E ZQIRHCE F2 AN = 2HE
G0l Xl F=E2 ot ilzd 7|gt ¥102[FQ GVF
snakes(Gradient Vector Flow)E ZXN&df| olLto| J|Eo =
St Gy HetotrtH 2E st5ol ds2 =¥ = US
oz J|Cy=Ict

~—— Tain Loss Valid Loss

0.10

0.08

0.06

0.02

0.00

(@)
10
o 'NTr-—rv—vrT———T
08
07
A
06 v
{

05
04
03
02 —— Tain Dice Score Valid Dice Score

0 100 200 300 400 500

5 M=} (Dice coefficient)
a5 2ol oy At

AFDEs

[1] Ronneberger, Olaf, Philipp Fischer, and Thomas Brox. "U-
net: Convolutional networks for biomedical image
segmentation.” International Conference on Medical image
computing and computer-assisted intervention. Springer, Cham,
2015.

[2]Gurtner, Geoffrey C., et al. "Wound and
regeneration." Nature 453.7193 (2008): 314-321.

repair

[3] Yap, Moi Hoon, et al. "Deep learning in diabetic foot ulcers
detection: a comprehensive evaluation." Computers in Biology
and Medicine 135 (2021): 104596.





