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ABSTRACT

Rip currents are considered one of the primary hazards at beaches
in Vietnam and worldwide. Annually, rip currents have claimed the
lives of numerous swimmers, including proficient swimmers. This
research has developed a user-friendly rip current detection tool
through the application of artificial intelligence. The object
detection algorithm can accurately predict where rip currents are
likely to occur. The app's rip current retrieval results from images
and videos show high accuracy, with an mAP50 value of 82%.
Consequently, this contributes to raising public awareness
regarding rip currents and enhancing safety for tourists and local
coastal communities.
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1. GIGI THIEU manh chay theo hudng vudng tir bo ra bién véi van

. téc 1én dén 2,5 m/s va co thé cudn tréi ngudi tim

Dong chay rat xa bd hay con dwoc goi v6i nhiéu bién ra xa dén 120 m (Mau, 2015; Xuan, 2009).

tén goi khac nhu 1a dong chay rit xa bo, dong rit Dong Rip thuc sy 1a mét hién tuong ty nhién nguy

b, dong chay xody, ao xody, dong Rip (tiéng Anh hiém, c6 the kéo tr6i va nhan chim ca nhitng nguoi
1a Rip current), dugc coi 1a mot trong nhimg mdi boi rit gioi.

nguy hiém hang dau tai cic bai bién ¢ Viét Nam Tai My, theo Hi¢p hoi ciru nan (USLA) théng ké
cling nhu trén toan thé gidi. Pay la mot luong nudc c6 khodng 80% s6 vu ctru ho khi Tt song 1a do
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dong Rip gdy ra va trung binh ¢6 khoang 100 vu tur
vong do du01 nu6c moi ndm (Brander, 2015), con 50
nay vuot so ca tir vong do lii Iut, bdo va 16¢ xody.
Riéng tai Uc, noi udc tinh c6 17.000 dong Rip xay
ra tai bat ctr thoi diém nao, c6 dén 89% vu ciru ho
tai bo bién 1a do dong Rip gdy ra, trong d6 ¢6 hon
21 vu chét dudi hang nam (Brighton et al., 2013).
Tai Tho Nhi ky, c6 227 ca tir vong do dubi nudc ghi
nhén tai bo bién Pen, trong giai doan tir nam 2007
dén 2013 ma nguyén nhan chinh 1a do dong Rip gy
ra (Beji & Barlas, 2017).

Tai Viét Nam, céac ca dudi nude duoc ghi nhén
déu xay ra tai hau hét cac bai taim dia phuong trai
dai khap canude. Tuy nhién, chua cd thdng ké chinh
thirc vé sb ca dudi nudc co nguyén nhan do dong
Rip géy ra trén quy md ca nudc. Mau (2015) d tién
hanh théng ké so bd cac vu dudi nude do tdm bién
tai cac bai tim du lich tai Nghé An, Quang Binh,
Thira Thién — Hué, Pa Ning, Phu Yén, Khanh Hoa,
Binh Thuan, Ba Ria — Viing Tau, thong qua phuong
phap thu thap thong tin tir ngudi dan dia phuong, co
quan ctru hg, cac trang thong tin dién tir trong nudc.
Két qua thong ké ctia Mau (2015) cho thay cac tai
nan vé dubi nudce xay ra khip ca nuéc. Vi du nhu tai
Nha Trang, trong giai doan tir 2007 dén 2010, c6
té)ng cong 120 vu tai nan do tdm bién, trong d6 co
13 vu tir vong. Trong khi do, tai thanh phd Viing
Tau, lyc lugng ctru ho da ctru dugc 900 truong hop
trong nam 2008. Céc tai nan nay chu yéu do 14t phao,
troi phao va lot vao vong xoay.

Tir nhitng thap nién 40 - 50 cua thé ky trudce, cac
nha khoa hoc trén thé gidi dd c6 nhiing nghién ctru
chuyén sau vé dong Rip, nhu tim hiéu co ché hinh
thanh, cach phat hién dong Rip, m6 phong dong Rip,
v.v. Céc nghién ciru dau tién vé dong Rip c6 thé ké
dén nhu cua Shepard et al. (1941), Shepard and
Inman (1950), Bowen and Inman (1969), Longuet-
Higgins (1970). Cac nghién ciru nay tap trung vao
co ché hinh thanh dong Rip, nghién ctru dong Rip &
thuc dia hay tim ra mdi lién hé giita song d6 nhao va
dong Rip.

Gan day, két qua nghién ciru cia nhom cac nha
khoa hoc Rampal et al. (2022) tai New Zealand da
phat trién mot cong cu phat hién dong Rip tién tién
nhét béng cach st dung tri tué nhéan tao (Al) va
phuong phap hoc sau (Deep learning). Cong cu nay
cho thay d chinh xac khoang 90% khi phat hién
dong chay xa bo trong video va hinh anh trong cac
thir nghiém. Nhom nghién ciru hy vong voi cong
ngh¢ nay, dong Rip s€ dugc phat hién kip thoi va
phat canh bao lap tirc dén cho moi ngudi. Cac cong
cu twong tu dé phat hién dong Rip ciing duoc tim
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thdy qua cac nghién ctru ciia Zhu et al. (2022), Qi et
al. (2023) va Ishikawa et al. (2024). Két qua cac
nghién ciru trén déu cho thiy kha nang du doan dong
Rip c6 d9 tin cdy kha cao. Tuy nhién, mat han ché
chung la chua phat hién duoc ngudi hay vat bi mic
vao vung anh huong cia dong Rip.

Céc nghién ctru vé dong Rip cua cac nha khoa
hoc tai Viét Nam hién nay cling chua nhiéu. Co thé
vi viéc nghién ctru, khao sat dong Rip mot cach bai
ban la rit kho, doi hoi nhiéu thiét bi, bén canh d6 su
xuét hién ctia dong Rip ciing phu thudc vao rat nhiéu
yéu t6 (Vinh & Hoang, 2015). Céc nghién ciru vé
dong Rip tai Vi€t Nam c6 thé ké dén nhu gi6i thicu
tong quan vé dong Rip trén thé gidi va Viét Nam ctua
Mau (2015), Vinh va Hoang (2015), nghién ctu so
bo vé dong Rip tai khu vuc Bai Dai thudc tinh
Khanh Hoa cua Thao (2013), nguy co xuét hién
dong Rip tai Da Nang ciia Bay va Tién (2018),
nghién ctru vé sy xudt hién dong Rip tai béi tam Ha
My tinh Quang Nam ctia Méau va ctv. (2019), hodc
nghién ctru thyc trang dong chay xiét va dé xuat mot
sO bién phap phong tranh tai cac béi tim tai thanh
phé Hai Phong (Hitu va ctv., 2025). Tai khu vyuc Bai
Sau, thanh phd Viing Tau, tinh Ba Ria — Viing Tau
nhom céac nha khoa hoc Cong va Quang (2019) da
thuc hién nghién ctru dong chay rut xa bd va cung
cap cong nghé canh bao nhim nang cao an toan cho
khu vuc nay. Phuong phap giai doan dong quang tir
tin hi€u camera giam sat bai bién da duoc s dung
trong nghién ciru. Két qua nghién ciru cho thay rang
dong Rip tai Viing Tau chju chi phdi tir song, ché do
thity tridu va dong chay tir song ra. Cac dong Rip
nay di chuyén theo toc do trung binh khoang 5 — 10
m/ngay dém, mat d6 khoang 5 — 10 dong Rip/km va
mat do ting dan tr khu vyc Ciura Lap dén Mii
Nghinh Phong.

Vé6i duong b bién dai hon 3.200 km, céc hoat
dong tam bién va vui choi trén bii bién da tré thanh
mot nét quen thudc gan lién v6i nhimg ngudi dan
céc dia phuong ven bién va vé6i ca khach du lich.
Viée nghién ctru phat hién dong Rip hién nay 1a cuc
ky cép thiét vi no lién quan truc tiép dén sy an toan
cua con ngudi khi tham gia hoat dong tai bién. Muc
tiéu cua nghién ctru nay la xay dung cong cu truc
tuyén c6 giao dién than thién, dé s dung, giup
ngudi dung dang tai nhimg hinh anh va video dé ¢
thé tu nhan dién duoc dong chay xa bo & bt ctr noi
dau ma khong can hé thng canh béo hién hiru. Ky
thuat thi giac may tinh dugc sir dung dé xay dung
mod hinh nhan dién dong chay rit xa bo va dua ra
canh béao cho nguai stir dung.



Tap chi Khoa hoc Dai hoc Can Tho

2. PHUONG PHAP NGHIEN CUU VA DU
LIEU
2.1. Dit liéu

Trong nghién ctru nay, cac dit liéu v& hinh anh
va video duoc thu thap tir nhiéu ngudn cong khai
khac nhau lién quan dén dong Rip va khoéng phai
dong Rip (Non-Rip). Cu thé, ¢6 2.942 hinh anh lién
quan dén dong Non-Rip va 2.466 tim anh dong Rip
da dugc thu thap dé sir dung (Dumitriu et al., 2023).
Bén canh d6, nhiéu hinh anh va video lién quan dén
dong Rip & Viét Nam ciing duoc st dung trong
nghién clru nay.

2.2. Phwong phap nghién ciru

Trong nghién ctru nay, k¥ thuat thi giac may tinh
duoc ap dung vao viéc nhan dién dong chay rut xa
bo. Phuong phap nghién ctru dugce thyc hién vdi cac
budc nhu trinh bay tai Hinh 1.

St dung cong cu (Data

Labelling) gan nhan dir

lieu dong RIP, Non-RIP,
ngwoi

Huan luyén mo
hinh Pretrained
YOLO

Danh gia mo hinh sir
dung (mAP0.5)

YOLO-RIP
SAM-RIP

FrontEnd BackEnd

Hinh 1. So d6 phwong phap luin
Bude 1: Thu thap va gin nhén dir liu

Céc hinh anh va video da dugc thu thap tir cac
mi ngudén md duoc gin nhin bai cong cu Labellmg
(Tzutalin, 2023). Bén canh d6, hinh anh cta con
ngudi dang hoat dong thé thao dudi nudc ciing duge
gan nhin. Dit lidu sau khi gan nhin dugc chia thanh
2 tap dé huan luyén va kiém tra, trong d6 70% dit
liu dung cho huén luyén va 30% dit liéu dung cho
kiém tra.

Bude 2: HuAn luyén mé hinh va danh gia mé
hinh

M6 hinh YOLO (phién ban YOLOv8) dugc sur
dung dé huin luyén nhan dién dong Rip tir cac
ngudn hinh anh va video. M6 hinh YOLO dugc phat
trién boi Joseph Redmon va cong sy vao nam 2015.
Mo hinh YOLO 1a mét trong nhitng mé hinh phé
bién trong linh vyc nhan dang ddi twong trong thoi
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gian thyc. Tiép theo, mé hinh SAM (Segment
Anything Model) dugc dung dé xac dinh ving anh
hudng cua dbi twong sau khi duge danh gia bang
YOLO. SAM duoc Meta Al cong bd vao thang 4
nam 2023 trong du an "Segment Anything" véi vai
tro 1la mot foundation model co thé phan doan vat
thé trong anh str dung Prompt.

Trong nghién ctru nay, chi s6 mAP50 (Mean
Average Precision) duoc dung dé danh gia mé hinh.
Chi sb nay 1a thang do danh gia d6 chinh xac chung
cia mo hinh nhan dang. Néu chi s6 nay cang cao
chung to hiéu qua lam viéc cua md hinh trong nhan
dang cang tot va ngugc lai. Cong thirc mo ta boi
phuong trinh sau:

TP
Precision = TP+ FP (1)
TP
Recall = —— 2
T TP+ FN @
1
map = 2t PRIAR G

N

Trong d6: P (Precision) la d¢ chinh xac, R
(Recall) 1a d§ nhay, TP la s6 lugng cac mau nhan
dang dung d6i tuong, FP 1a s6 luong cac miu nhan
dang nham ddi tuong, FN 1a $6 lugng cac mau bi bo
sot trong qué trinh nhan dang, N 1a tong s luong
mau nhan dang.

Budéc 3: Phit trién tng dung trén nén tang
truc tuyén

Mo hinh sau khi dugc danh gia 1a co6 do tin cay
cao s& dugc trién khai trén nén tang website bang
viéc st dung framework Flask. Python va HTML
dugc st dung dé viét giao dién cho phép nguoi dung
tai 1én hinh anh hodc video dé phan tich. Sau khi c6
két qua, hinh anh hodc video da dugc xir 1y va hién
thi trén giao dién website.

3. KET QUA VA THAO LUAN

Mo hinh YOLOVS di duogc dao tao dé phat hién
Rip véi @0 tin cdy cao. Viée su dung tap dir liéu da
dang va ding dan da gitip nang cao kha niang phat
hién. M6 hinh SAM di dugc dao tao dé phan doan
chinh xac cac ving Rip trong hinh anh. Viéc két hop
cac mat na phan doan da tao ra Kkét qua phan doan
chinh x4c. Két qua truy xudt dong Rip dudi dang
hinh 4nh va video twong d6i chinh x4c véi gia tri
mAP50 dat 82%.
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Hinh 2. Biéu db danh gi sai s6 ciia md hinh YOLOvVS

Trong nghién clru nay, giao di¢n website ciing
d3 duoc phat trién dé hién thi két qua phat hién dong
Rip (https://red phuongnamdts.com). Giao dién bao
gdm céc chirc nang nhu dang tai hinh anh hodc video
gbc tir thiét bi dé cung cp bdi canh. Ngoai ra, ing
dung ciing cho phép ngudi dung st dung thiét bi di
dong dé chup anh ving nghi ngd c6 kha ning la
dong Rip (Hinh 3). Két qua dau ra duoc thé hién
dudi dang hinh anh véi cac hdp gidi han dé chira vi
tri ciia dong Rip, ciing nhu hién thi ving anh huéng
cua dong Rip.

Ung dung tryc tuyén nay ciing trinh bay két qua
thé hién video nguoi dung dang tai va két qua du
doan tir md hinh. Cu thé, img dung cho phép ngudi
dung dang tai video v6i dung lugng khong gidi han
va tra két qua vé nhan dién dong Rip va ving anh
huéng cua chung. Ving nhan dién duoc thé hién

bang hop mau do va ving anh huong dugc thé hién
mau xanh 14 nhu Hinh 4 va Hinh 5. Ngoai kha nang
du doan dong Rip, ing dung con cung cép thém tinh
nang phat hién ngudi hodc vat thé dang & ving anh
hudng ctia dong Rip.

Két qua thé hién trong Hinh 4 tir video thir
nghiém ctia nhém tac gia quay tai bai bién Da Ning,
véi kha nang 79,9% la dong Rip. Hinh 5a va Hinh
5b dugc trich xudt tir tép kiém tra dé 1am rd tinh
ning phat hién vat thé hodc nguoi. Cu thé, trong
Hinh 5b, tng dung da du doan dugc trong hinh anh
dang tai c6 81,9% kha nang 1a dong Rip va phat hién
ra c6 4 vat thé dang méc ket vao ving nguy hiém
v6i kha nang 1a con nguoi lan luot 13 45,5%, 43,4%,
39,4% va 28,2%. Ngoai ra, giao dién website cling
cung cép nhiing cach boi thoét than khi khong may
vudng vao dong Rip.

(ng dung nhin dién va cinh bao dong chay rit xa bé RIP CURRENT

Chon dif lidw

Cnon hink dnh
Choose Fike | Mo file chosen

Cnon viaeo

Choose Fee | Mo e chosan

Hréng ddin thedat khdi dong BIF

.00, by 9oi hosc vy tay cho ngudt

alf an TOAN €HO BAN THEN

+ Hoe bai
« tibu gl i €6 nguy him, diseg xuling e
- ¥nang baa g duge bet mit minh

Hinh 3. Giao dién ctia Website nhin dién dong Rip
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(b)
Hinh 4. Cic két qua dw doan thong qua video tai bo bién & Pa Ning
Ghi chii: (a) hinh anh trong video géc va (b) dir doan 79,9% la dong Rip.

Két qua e ade

= Ak ay dodn 9ng dnh hud
Ank du dodin Vong dnh hudng s ¥onoBohinnieg

Cinh bao: Co 4 ngwdi tai vung anh hudng!

(a) (b)
Hinh 5. Két qua nhén dién dong Rip

Ghi chii: (a) thong qua hinh dnh, voi kha nang 75% la dong Rip; (b) thong qua video, vdi kha nang 81,9% la dong Rip
va nhitng nguoi dang trong vung nguy hiém.
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4. KET LUAN VA KIEN NGHI

Trong nghién ctru nay, k¥ thuat thi giac may tinh
da dugc sir dung trong viéc phat trién mo hinh nhan
dién va xac dinh vung anh hudng cua dong chay rut
xa bd. Két qua truy xuat dong Rip dudi dang hinh
anh va video tuong ddi chinh xac véi gia tri mAP50
dat 82%. So v6i cac nghién ctru khac trén thé gioi
vé du doan dong Rip, két qua ciia nghién ctru la dang
tin cay dé co thé trién khai hé thong canh béo hd trg
quan 1y an toan cac hoat dong tam bién. Bén canh
d6, két qua nghién ctru con cung cap mot ing dung
tuong tac v4i ngudi dung trén nén tang truc tuyén
cho phép moi ngudi dang tai hinh anh va video. Két
qua truy xudt 1a két qua du doan va xéac dinh ving
anh huong cua dong Rip. M6 hinh con duge mo
rong dé phat hién con ngudi va dém sb lwong nguoi
xudt hién trong viing nguy hiém. Viéc nay co y nghia
hét strc quan trong trong viéc canh béo nguy hiém
cho nhitng ngudi tham gia cic hoat dong nhu tim
bién. Két qua tir nghién ctru ny s& cung cip thong
tin hiru ich cho lyc lugng ctru hd ciru nan vung bién
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