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Tom tat
Vi ty 1€ ung thu da ngay cang gia tang, nghién ctru nay tap trung nang cao hiéu qua Nhéan 15/06/2025
va tinh minh bach trong chan doan ung thu da tu dong thong qua sy két hop hai yéu Dugc duyét  26/07/2025
t0: phén loai ton thuong da (1anh tinh hay ac tinh) va xac dinh vi tri ton thuong bang Cong bd 30/10/2025
khoanh ving (bounding box) va phan doan (segmentation). Phan doan khong chi
xé4c dinh chinh x4c ving da bi anh huéng ma con hd tro giai thich 1y do mo hinh
phan loai dua ra két luan, tir d6 tang do tin cdy cho mo hinh. Phuong phap st dung
cdc md hinh hoc sau tién tién nhu Segment Anything Model va YOLOvS dé phat
hién va phan doan ton thuwong, két hop v6i cic mang CNN nhu MobileNetV3,
VGG16, ResNet50 va DenseNet121 dé phan loai. Cac mé hinh dugc huén luyén
trén tap dir liu da lidu cong khai ISIC 2023. Két qua thir nghiém cho thay
DenseNet121 dat d6 chinh xac 89 % va diém F1 (F1-Score) 89 % trong phan loai,
trong khi YOLOVS dat d6 chinh xac 92,25 % va diém F1 91 %. Su két hop giita
phan loai, khoanh ving va phan doan khong chi tao ra mot hé thong Al giai thich
duoc (Explainable Al) ma con ting cudng do tin cdy, hd tro phat hién som va dua
ra quyét dinh chinh xac hon trong cham soc sirc khoe da liéu.
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1. Giéi thiéu

Su gia tang nhanh chong cua dir liéu hinh anh trong
nhitng nim qua da dit ra nhu cau cip thiét vé cac
phuong phép xt ly tu dong hiéu qua va chinh xac.
Cung vo6i sy ra doi cua cac bd xu ly manh mé nhu b
xir 1y d6 hoa (Graphics Processing Unit-GPU), bo xir
ly tensor (Tensor Processing Unit-TPU), bén canh do,
su phat trién cta cac kién trac ha tang dam may, dai
dién tiéu biéu cho tri théng minh nhan tao, mang no-
ron tich chap (Convolutional Neural Network — CNN)
d3 ndi 1én nhu mot budc tién cach mang trong linh vuc
hoc sdu, nhd vao kién trac dic thi mé phong co ché
xt ly thi gidc cta con ngudi. Véi céac 1op tich chap
chuyén biét, mang CNN cho phép hé théng hoc va
nhén dién cac dac trung cuc b trong anh thong qua co
ché chia sé trong sd 12 mot diém khac biét quan trong
s0 v6i cac mang no-ron truyén thdng. Céach tiép cén
nay khong chi giup giam dang ké do phirc tap tinh
toan ma con tang cuong kha nang khai quat hoa, dac
biét hi¢u qua khi xtr Iy anh c6 d9 phan giai cao. Tinh
hiéu qué va kha nang mé rong cia CNN da dugc minh
ching qua nhiéu tng dung thyc tién, tiéu biéu nhu cac
hé thong chan doan y té st dung AI [1] noi ma viéc
chuyén hoa dit lidu dnh dau vao thanh thong tin c6 thé
hanh dong 14 yéu t6 then chét.

https://doi.org/10.55401/awneb471

Cung su phat trién hitu ich cua khoa hoc ky thuat, su
bat loi do 6 nhiém méi truong, suy giam ting ozone,
bién doi khi hau va 16i séng thiéu lanh manh ciing ra
doi lam gia ting ty 16 dot bién gen, mot trong nhirng
nguyén nhan chinh giy ung thu. Ung thu da, mot trong
nhing loai ung thu phd bién nhit, dang c6 xu hudng
ting nhanh trén toan cau do su suy giam ndng do
ozone, 1am ting tiép xtic voi birc xa tir ngoai (UV) la
yéu tb c6 lién hé truc tiép dén su phat trién ung thu da
[2]. Hang triéu ca ung thu da dugc phat hién mdi nam,
Vi ty 1¢ gia tang dang ké. Loai ung thu nay thuong
tién trién am thdm & giai doan dau, gay kho khin trong
chan doan va diéu tri néu khong dugc phat hién som.
Cac phuong phap chin doan truyén thong dua trén
danh gi4 hinh anh bang mit thudng cua bac si da lidu,
doi hoi kinh nghiém cao va dé bi anh huong boi yéu td
cha quan. Do d6, nhu ciu vé cac phuong phap chin
doan ty dong, chinh x4c va nhat quan ngay cang cip
thiét. Mang CNN da duogc Gmg dung hiéu qué trong thi
giac may tinh y té [3, 4], mang lai tiém ning 16n trong
viéc phat hién va phéan loai ton thuong da dya trén
hinh anh lam sang.

Nghién ctru ndy nhim d& xuit mot hé thdng chan doan
tu dong hoa tién tién, tich hgp dong thoi hai nhiém vu:
phan loai nhi phan (ton thuwong lanh tinh hodc 4c tinh),
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khoanh viung va phan doan chinh xac cac khu vuc nghi
ngd trén anh da lidu. M6 hinh duogc thiét ké véi muc
tiéu hd trg cac chuyén vién xir 1y anh y té, bac si da
lidu va cac chuyén gia lam sang trong viéc dua ra
quyét dinh chan doan nhanh chong va chinh xac. Dic
biét, hé théng khong chi cung cap két qua phéan loai,
ma con tryc quan héa ving t6n thuong dang ngd thong
qua kha nang khoanh vung, phan doan giai thich duoc
— mot yéu td gitip ting do tin cdy trong thuc t& 1am
sang.

Vi d6 chinh xac cao va kha nang giai thich rd rang,
giai phap duoc ky vong s& gop phan cai thién tién
lugng bénh va hod tro xay dung phac dd diéu tri hiéu
qua. Nghién ciru hudng téi viéc phat trién cac cong cu
chan doan thong minh, c6 kha ning tich hop vao quy
trinh cham soéc y té hién dai, phu hop véi nhu cau ung
dung trong thyc tién 1am sang.

2. Phwong phap nghién ciru

Su gia tang nhanh chong cua dir liéu hinh anh trong
thap ky qua da dat ra nhu cau cap thiét vé cac phuong
phap xir Iy t dong hiéu qua va chinh xac. Trong bdi
canh d6, CNN da ndi lén nhu mot bude tién cach
mang trong linh vyc hoc sau, nho vao kién trac dic
thit m6 phong co ché xir 1y thi giac.

bé dat dugc muc tiéu phat trién hé théng chan doan
ung thu da tw dong, nghién ctru ndy dé& xuit mot quy
trinh xtr Iy hinh anh y té dya trén k¥ thuat hoc sau, tap
trung vao hai nhiém vu chinh: phan loai t6n thuong da
(lanh tinh hodc ac tinh) va khoanh vung cac khu vuc
nghi ngd trén hinh anh l&m sang. Nghién cuu dugc
tién hanh tai phong thuc hanh, Khoa Cong nghé thong
tin, Truong Pai hoc Lac Hong tir thang 6 nam 2024
dén nay.

Quy trinh nghién ctru bao gdm céac budc sau: (1) Thu
thap va tién xir Iy tap dit liéu hinh anh da tir co s dit
liu anh cong khai, bao gdm hon gém hon 3 000 anh
nhan Lanh tinh (Benign) va é&c tinh (Malignant) dugc
chi thich boi chuyén gia vé da lidu. (2) Huin luyén
mod hinh phan loai st dung CNN nhu DenseNet121
[5], Resnet50 [6, 7], VGG16 [8, 9], Mobilenetv3 [10]
dé phan biét ton thuong lanh tinh va ac tinh. (3) Trién
khai hai k¥ thuat khoanh vung: You Only Look Once
(YOLO) phién ban 8 va Segment Anything Model
(SAM) dé phat hién nhanh cac ving tén thuong, tinh
chinh bién dang ton thuong véi do chi tiét cao. Chi
tiéu danh gia bao gém dd chinh xac, do nhay, do dac
hiéu cho phén loai, va chi sé IoU (Intersection over
Union) cho khoanh vung.

Su két hop gifta phan loai va khoanh ving nhim nang
cao d6 chinh xac trong nhén dién va tryc quan hoa
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ving tén thuong, hd trg chuyén gia xir 1y hinh anh,
béc si da lidu trong viéc chan doan nhanh va hiéu qua.
Phuong phap nay duoc thiét ké dé phu hop véi thuc
tién 1am sang, v6i tiém ning tng dung tai cac co sd' y
té.

2.1. B) dir liéu vé da

B6 dir liéu dugc st dung trong nghién ctru nay dugc
xay dung tir kho luu trit hinh anh da liéu thudc sang
kién International Skin Imaging Collaboration (ISIC)
2023 — mot chuong trinh hop téc toan cau nham chuan
héa viéc chan doan va phat hién sém ung thu da. Tu
hon 13 000 anh soi da (dermoscopy), 2 983 hinh anh
da duoc chon loc, dam bao ty 1¢ phéan bd can bé‘mg
gilta hai nhém t6n thwong: lanh tinh (benign) va éac
tinh (malignant).

Tat ca cac anh déu c6 d6 phan giai ti thiéu 1 024 x 1
024 pixel, dugc kiém duyét chét lugng theo céc tiéu
chi: o sic nét, diéu kién anh sang, ti€u cy, va da duogc
loai bé céc thong tin nhan dang ca nhan. Tiéu chi loai
trlr bao gdm cac anh mo, anh c¢é ving tén thuong bi
che khuét trén 15 %, hodc thiéu x4c nhan chan doan
lam sang.

Trudce khi dua vao huan luyén, dit lidu dugc tién xir Iy
bang cac ky thuat nhu chuan hoa kich thudc, ting
cuong do tuwong phan, va ting cuong di li€u (data
augmentation) véi cac phép bién dbi nhu xoay, 14t va
diéu chinh do sang. Toan bd quy trinh duoc thuc hién
bang ngdn ngit 14p trinh Python, nhim dam bao tinh
nhit quan va tdi wu hoa dit liu dau vao cho cac mod
hinh hoc sau CNN nhu DenseNet121, Resnet50,
VGG16, Mobilenetv3 dung trong phan loai, cling nhu
You Only Look Once (YOLO) va SAM dung trong
khoanh vung, phan doan.

Véi gﬁn 3 000 anh duwoc gan nhan ro rang, bd dir liéu
nay dap ting duoc cac khuyén nghi trong huan luyén
md hinh hoc sdu (tdi thiéu 1 000 anh cho mdi 16p),
gillp dam béo tinh da dang, can bang, va tin ciy trong
qué trinh huan luyén va danh gia mo hinh.

2.2. M hinh phan loai

Phuong phép phéan loai trién khai trong nghién ciru
dung phuong phép phén loai nhi phan dé xac dinh ton
thuong da la lanh tinh hodc ac tinh, st dung tap dir
liéu hinh 4nh da lidu cong khai (ISIC) 2023 [11].
Phuong phap ap dung ky thuat hoc chuyén giao
(Transfer Learning) dé khai thic cic mo hinh mang
no-ron tich chdp CNN duoc huin luyén trude, nhim
t6i wu hoa hiéu sut phan loai trén tap dit liéu gidi han.
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Hinh 1. Hinh anh t6n thuong da 4c tinh [11]
Quy trinh phan loai bao gdm céac budc sau: (1) Tién xir
1y hinh anh ddu vao, bao gdm chuén hoa kich thuéc,
diéu chinh do twong phan, va loai boé nhiéu dé téi vu
hoéa dir lidu cho bai toan phan loai. (2) Huan luyén mo
hinh st dung céac kién trac CNN tién tién, bao gébm
Visual Geometry Group 16 (VGG16), Residual
Network 50 (ResNet50), Dense Convolutional
Network (DenseNet121), va MobileNetV3. Trong d6,
VGG16 c6 cau tric sdu véi cac 16p tich chap tuan tu,
ResNet50 sir dung cac khdi du (residual blocks) dé
giam thiéu mét mat gradient, DenseNet121 tan dung
két nbi day dic gita cac 16p dé ting cudng truyén tai
dac trung, con MobileNetV3 dugc thiét ké nhe véi cac
khdi tich chap phan tach theo chiéu siu (depthwise
separable convolutions), phu hgp cho céc Ung dung
trén thiét bi c6 tai nguyén han ché. (3) Panh gia mo
hinh dya trén céc chi s higu sudt nhu do chinh xac
(accuracy), d0 nhay (sensitivity), va do dac hiéu
(specificity). M6 hinh tdi wu duoc lwa chon dya trén
két qua d4nh gia dé trién khai phan loai, cung cap du
doan vé loai tén thuong da tir hinh anh dau vao.
Hinh 2 minh hoa mét quy trinh truc quan va minh
bach, trinh bay viéc ap dung cac mo hinh hoc chuyén
giao (transfer learning) bao gdm VGGI6,
DenseNet121, ResNet50 va MobileNetV3, duoc trién
khai 1an luot dé so sanh va danh gia d6 chinh xac
trong phan loai ton thuong da. Mdi mé hinh dugc mo
ta nhu mot clu trac phén tich tinh vi, trong d6 hinh
anh dau vao duogc xir Iy qua cac 16p tich chap va khbi
dic trung duoc tdi wu hoa, dan dén két qua phan loai
chinh xac, phan biét rd rang giita "Ac tinh" va "Lanh
tinh".
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Hinh 2. Quy trinh thyc hién phan loai nhi phan
2.3. M6 hinh khoanh viing, phian doan nhim gisi
thich
Dé hd trg phan loai nhi phan va xac dinh chinh xac cac
khu vuc ton thuong da tir bo dir lidu (ISIC) 2023,
nghién ctru nay trién khai hai k§ thuat phan doan
YOLO phién ban 8 va SAM. Céc k¥ thuat nay duoc
tich hop vao quy trinh thyc nghiém dé phan doan va
xac dinh cic ving nghi ngd, cung cap thong tin bd
sung cho hé théng phén loai ton thuong lanh tinh hodc
ac tinh.
YOLO phién ban 8 dugc str dung dé phét hién nhanh
cac ving ton thuong tiém ning trong thoi gian thuc,
nhd kién tric t6i wu hoa toc do va do chinh xac. SAM,
v6i kha niang phan doan cap do pixel, dugc ap dung dé
tinh chinh bién dang ton thuong, dam béao chi tiét cao
trong cac truong hop phtc tap. Ca hai md hinh dugc
huén luyén trén tap dir liéu bénh vé da ISIC 2023. Két
qua vung da ton thuong dugc khoanh ving tir YOLO,
SAM duoc tich hop véi két qua phan loai nhi phan dé
danh gia mirc do twong quan giita ving ton thuong va
nhin chan doan (lanh tinh/ac tinh).
Hiéu suit cia YOLO va SAM duoc so sanh théng qua
cac chi sd dinh luwgng, bao gém IoU, @6 chinh xac
phén doan (segmentation accuracy), va muc do cai
thién hiéu suét phan loai téng thé.
Hinh 3 bén dudi minh hoa mt quy trinh truc quan va
minh bach, trinh bay viéc &4p dung cac md hinh hoc
chuyén giao (transfer learning) nhu SAM va YOLOV8
dé thyc hién khoanh ving va phan doan vi tri ton
thuong da, nham giai thich két qua phan loai. Hinh
anh dau vao dugc xir Iy qua mot céu triic tinh vi, voi
b6 mi hoa hinh anh ¢ dinh (Frozen Image Encoder)
va cac 16p Transformer két hop cung céc 16p LoRA dé
tinh chinh déc trung. Dit li€u tiép tuc dugc ma hoa qua
Prompt Encoder va Default Embedding, sau d6 dugc
giai mi boi Mask Decoder dé tao ra duong vién do
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chinh x4c quanh ving ton thuong. Quy trinh nay tdi
vu hoa ludng dir liéu qua timg giai doan, giup ngudi
doc dé dang nhan dién cich cac md hinh SAM va
YOLOVS phbi hop dé xac dinh va giai thich vi tri da
bénh mot cach khoa hoc va dang tin cay.

M6 hinh ¢6é d6 chinh xac vuot troi hon ca sé duoc lua
chon l1am phuong phap khoanh ving chinh thic dé
trién khai trong hé thong tmg dung thuc té. Cach tiép
can nay dam bao tinh minh bach, kha nang giai thich
va toi wu héa hiéu qua chan doan trong méi truong
Iam sang.
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Hinh 3. Quy trinh thyc hién khoanh vung giai thich 1y
do bénh.
3. Két qua va thao luin
Qua két qua danh gia hiéu suit cua bdn kién tric
mang: VGG16, ResNet50, DenseNetl21 va
MobileNetV/3 dé phan loai nhj phan céc ton thwong da
thanh cac loai ac tinh va lanh tinh bang cach s dung
tap dir lidu hinh anh y té vé ung thu da. Tang cuong dit
lidu va hoc chuyén giao di duoc ap dung dé t6i uu hoa
hiéu sudt mé hinh. Hiéu qué phén loai da dugc danh
gia thong qua sb liéu chinh xac, mang lai két qua sau:
VGGI16 dat @6 chinh xac 88 %, chirng tdé kha nang
trich xuét tinh ning manh mé& nhung doi hoi nhidu tai
nguyén tinh toan do kién tric sau cua no.
ResNet50 dat do chinh xac 1a 78 %, cho thay nhiing
han ché trong viéc ndm bit cac dac diém bénh 1y phirc
tap, ¢co thé 1a do khudn khd hoc tap con sot lai cua no.
DenseNet121 dat d6 chinh xac cao nhit v6i mirc 89
%, nho loi thé vuot troi tir két ndi day dic gitra cac
16p, giup tdi wu hoa viéc truyén ba va hoc tép cac dac
trung mot cach hidu qua. Mic du yéu cau tinh toan cao
hon, c4u trac ndy cho phép giam sb lugng tham s can
thiét, tor do tang cuong hi¢u suit va dd tin cay trong
phan loai tén thuong da.
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MobileNetV3 ghi nhan d6 chinh xac 1a 67 %, phan

anh thiét ké nhe duoc t6i wu hoa cho méi treong han

ché tai nguyén, chang han nhu thiét bi di dong, voi cai

gia phai tra 1a kha nang phan biét gidm.

Bang 1: Hiéu suit phan loai ciia cac mé hinh phan loai
trong chan doan ung thu da

Model Accuracy | Specificity Siil-re AUC
Vggl6 0,88 085 | 0,89 | 0,96
Resnet50 0,78 0,7 0,8 0,86
Densenet121 0,89 0,87 0,89 | 0,97
MobileNetv3 0,66 0,925 0,55 | 0,84

Nhirng két qua phan loai 1am ndi bat sy danh doi giira
dd chinh xac va hiéu qua tinh toan. DenseNet121 va
VGG16, voi d6 chinh xac 1an lugt 1a 89 % va 88 %,
rat phu hop dé trién khai trén cac hé thong dién toan
hiéu sudt cao, noi tinh kha dung cua tai nguyén hd tro
kién traic phtc tap cua ching. Nguoc lai,
MobileNetV3, mac du c6 dd chinh xac thép hon,
nhung lai 1y tuéng cho cac thiét bj di dong va thiét bi
bién do thiét ké hiéu qua ctia n6, cho phép trién khai
thue té trong cac cai dit han ché vé tai nguyén. Hiéu
sudt thip hon ctia ResNet50 cho thay can phai t6i wu
hoa thém dé can bang giira d6 chinh xac va nhu cau vé
tai nguyén. Két qua viéc van dung cdc mé hinh phan
loai nay nhan manh tAm quan trong cua viéc lya chon
kién trac dua trén bdi canh trién khai, v6i cdc md hinh
sir dung nhiéu tai nguyén wu tién cac tng dung c6 do
chinh xéc cao trén phan crng manh mé va cac mo hinh
nhe hd tro chan doan dua trén thiét bi di dong.
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Hinh 4. Biéu d6 so sanh d¢ chinh xac (Accuracy) giita
cac mo hinh phan loai ung thu da

Trong nhiém vu khoanh ving tén thwong 4c tinh trén

anh da liéu, nghién ctru tién hanh so sanh hiéu suit
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gitra hai m6 hinh SAM va YOLOv8. Cac md hinh

duoc danh gia dua trén cac chi s6 chuén bao g(“)m do

chinh xac, d6 nhay, d6 dac hiéu, Fl-score, dién tich

duédi duong cong ROC (AUC) va IoU.

Bang 2: Hiéu suat phan doan ctia md hinh SAM trong
khoanh vung u ac tinh ¢ da

Mode | Accur | Sensiti | Specif FI AU
. .. scor loU
I acy vity icity o C
0,80 | 0,90 | 0,66
SAM | 0,825 | 0,700 | 0,950 0 08 | 67
YOL | 0,922 0,91 | 0,92 | 0,99
Ov8 5 0.865 | 0,980 78 | 25 | 95

Két qua x4ac nhan YOLOVS8 1a mé hinh vuot troi SAM
trong nhiém vy khoanh ving, dac biét phu hop véi cac
ung dung 1am sang doi héi do chinh x4c cao, tde do xur
1y nhanh va kha nang téng héa manh. Piéu dic biét
dang ké trong IoU va cac s6 khac cho thiy YOLOVS
¢6 vu thé vé kha nang dinh vi bién dang phtc tap.
Viéc tich hgp YOLOv8 v6i md hinh phan loai
DenseNet121 md ra tiém ning phét trién cac hé thong
hd trg mong doi su hop nhat, giai phap thich hop va
kha thi trong viéc giai thich mé hinh hdp den cua viéc
phan loai.

1.007

0.95f

0.9225

Accuracy

0.801

073 SAM YOLOv8

Hinh 5. Biéu d6 so sanh do chinh xac (Accuracy) giita
cac mo hinh gidi thich Sam, YoloV8.

4. Két luan

Nghién ciru nay trinh bay mot phuong phap chin doan
ung thu da tuy dong, tich hop cac k¥ thuat hoc sau tién
tién dé thuc hién déng thoi phan doan va phan loai t6n
thwong tir hinh anh 14m sang. Trong s6 cac mo hinh
mang no-ron tich chap dugc danh gida (VGGI6,

Tai li€éu tham khao

ResNet50,  MobileNetV3, va  DenseNet121),
DenseNet121 dat hiéu suit vuot trdi voi do chinh xac
89 %, nho vao thiét ké két ndi day dic t6i wu hoa viée
trich xuat dic trung tir dit lidu hinh anh y té phuc tap.
DPodng thoi, YOLOVS thé hién uu thé véi IoU dat 99,95
% va do chinh xac 92,25 %, phu hop dé giai thich ly
do phan loai.

Phuong phap dé xuét nang cao tinh minh bach va do
tin cdy trong hé théng, dac biét trong viéc phat hién
céc ton thuong ac tinh phuc tap, tir do hd tro hiéu qua
qué trinh ra quyét dinh 14m sang. V&i tiém ning tng
dung thuc tién cao, nghién ctru nay htra hen mang lai
gia tri thiét thuc cho céc béc si da lidu va chuyén gia
chiam soc sic khoe théng qua cac bang ching dinh
luwgng déang tin cdy.

Dau vdy, nghién ctru van ddi mat voi nhitng han ché
nhét dinh, bao gém su phu thudc vao chét lugng dir
liéu ddo tao va nhu cau tai nguyén tinh toan 16n, c6 thé
gy can trd khi trién khai trén cac thiét bi cong sut
thap trong thuc té. Pé vuot qua nhitng han ché hién
tai, can thyc hién chién lugc thu thap di liéu 1am sang
da dang va thuong xuyén tir nhidu co so y té, nham tao
ra mot bo dir liéu phong pht khong chi vé sé luong
bénh nhan ma con vé sb lwong hinh anh cua timg ca
nhan. Viéc ghi lai nhidu hinh anh & cac thoi diém khéc
nhau cho cing mdt bénh nhan s& hd trg méd hinh hoc
sdu nhan dién hiéu qua hon cac bién ddi cua tdn
thuong theo thoi gian va diéu kién anh sang, tir d6 cai
thién do chinh x4c, kha ning téng quat hoa va do tin
cdy clia hé thong chan doan. Vé trién vong nghién
clru, co thé xem xét tich hgp mé hinh v&i cac hé thong
chan doan thoi gian thuc hodc thir nghiém md rong
trén cac loai ung thu khac dé nang cao hiéu qua va
pham vi tmg dung trong thuc tién 1am sang.

Lo&i cdm on

Chung t6i xin bay to 10ng biét on sau sic dén Truong
Pai hoc Lac Héng da tao diéu kién thuén lgi gop ph?m
gilip ching toi hoan thién bai bao khoa hoc nay. Pong
thoi, ching t6i tran trong cam on Truong Pai hoc
Nguyén Tat Thanh, Thanh phé H6 Chi Minh tao co
hoi cho ching t6i duogc trinh bay, chia sé¢ két qua
nghién ctru trudc cong déng hoc thuat.
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Al in Healthcare: Skin Cancer Classification and Explanation through

Lesion Localization

Phan Manh Thuong, Doan Thien Minh", Nguyen Duc Thong, Nguyen Thi Hong Diu
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Abstract With the rising incidence of skin cancer, this study focuses on enhancing the efficiency and transparency
of automated skin cancer diagnosis by integrating two key components: skin lesion classification (benign or
malignant) and lesion localization through bounding box detection and segmentation. Segmentation not only
precisely identifies the affected skin areas but also aids in explaining the reasoning behind the classification
model’s conclusions, thereby increasing model reliability. The approach employs advanced deep learning models
such as the Segment Anything Model and YOLOVS8 for lesion detection and segmentation, combined with CNN
architectures like MobileNetV3, VGG16, ResNet50, and DenseNet121 for classification. The models were trained
on the publicly available ISIC 2023 dermatology dataset. Experimental results show that DenseNet121 achieved an
accuracy of 89 % and an F1-Score of 89 % in classification, while YOLOV8 attained an accuracy of 92.25 % and
an F1-Score of 91 %. The integration of classification, bounding box localization, and segmentation not only
creates an explainable Al system but also enhances reliability, enabling early detection and more accurate decision-
making in dermatological healthcare.

Keywords: skin cancer; deep learning; segmentation; classification; artificial intelligence
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