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Tém tat: Quan trdc muc nwdc, déng vai tro to Idn trong viéc dw bdo, cdnh bdo phong chéng thién tai,
nuwdc bién déng, ngdp lut dé thi, thdy dién, thuy loi, xdy dwng, giao théng ... phuc vu phdt trién kinh té - xd
héi, an ninh quéc phong. Tram quan trdc muwe nwdc thuéc mang lwdi khi twong thiy vén quéc gia. Bén nay,
céng trinh quan trdc myrc nwdc ciing rét da dang va phong phu, quan trdc bang thiét bj tw déng phdt trién
nhanh chéng. Tuy nhién, quan trdc thi céng ciing con khd phé bién va hién tai hé théng thdy chi, gidn dé van
s& con ton tai Idu dai. Hé théng mang internet hdu hét cdc tram ciing dang cd sdn, céng trinh, tuyén do ciing
dé cd. Viéc st dung mé hinh, thuét todn, co ché hoc mdy cia mé hinh tinh todn gid tri muwc nwéc rét quan
trong. M6 hinh pht hop sé gidm chi phi vdn hanh trong thu thép sé liéu, tén dung téi da trang thiét bj sén co.
M@ hinh t6t, c6 dé tin c@y cao, dé trién khai va pht hop véi moi céng trinh quan trdc murc nwdc hién cd trong
va ngodi nganh khi tugng thdy vdn. Nghién ciru nay, trinh bay vé mé hinh co ban cho cdc trwdng hop, diéu
kién khdc nhau. Trong moi diéu kién thoi tiét, tirng logi hinh dnh, céng trinh, thiy chi, gidn dé khdc nhau sé
Iva chon cdc thudt todn tinh todn khdc nhau, nhdm cho két qué phti hop nhdt. Twong tw nhu vdy, tiy thudc
tinh chét hinh dnh, diéu kién khdc nhau dé duwa ra mét s6 mé hinh hoc mdy cho phti hop. Tinh todn ra gid tri
muc nwdce la khdu then chét cua két qué cia mé hinh hoc mdy. Trong két qud st dung phép so sdnh két qud
ctia mét s6 mé hinh, co' ché hoc mdy, thudt todn st dung dé duwa ra nhén xét, dé xudt, kién nghj cu thé dé dp
dung vdo thye tién cho tirng déi twong, béi cdnh cua tirng tram do.

Tir khéa: Do muc nudc, thi gidc mdy tinh, tich hop loT va Al, phdt trién mé hinh Al ty hoc.

1. M& dau

Cong nghé thi gidac may tinh (Computer
Vision) dang ngay cang duoc dp dung rong rai
trong nhiéu linh vy, tr y té, giao théng, san
xuat dén khi twong thay van (KTTV) [1-6]. Trong
[inh vure KTTV, viéc nhan dang va xac dinh muyc
nuwdc tir hinh anh quan trac déng vai tro quan
trong trong viéc theo ddi, du bdo va quan ly tai
nguyén nudc.

Bai bado nay trinh bay mé hinh trién khai
mot hé théng *ng dung céng nghé thj giac
may tinh dé ty dong nhan dang va xac dinh
muirc myc nuéce trén thay chi do nwdce va gidn
d6 may ty ghi. M6 hinh dé xuit bao géom céc

Lién hé tdc gid: Nguyén Hiru Tai
Email: taikttv@gmail.com
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buéc tir xdy dwng moé hinh nhan dang bang
mang no-ron tich chap (CNNs) [7-16], chuan bij
dit liéu, hudn luyén mé hinh, tich hop vao hé
théng quan trac, dén t8i wu hoa va kiém soat
hiéu suat.

Viéc trién khai mé hinh nay khéng chi gilp ty
déng hda qud trinh quan trdc muc nwdc, giam
thi€éu sy phu thudc vao phuwong phap do tha
cbng ma con nang cao dd chinh xac va kha nang
trng phd véi cac diéu kién moi trudng phirc
tap. K&t quad nghién ctu s& déng gbp vao viéc
xay dung hé théng giam sat muc nuéce hién dai,
hd trg cong tac dy bao thay van va quan ly tai
nguyén nudc hiéu qua hon [17-22].
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2. Phwong phép nghién ctru va cach tiép cin
2.1. Phwong phdp nghién cttu va nguyén di¥ liéu

2.1.1. Nghién cru moé hinh, thuat toan tu
ddéng quan trac tir hinh anh thay chi

Anh Thdy chi:

Hinh anh thay chi dugc thu thap tai tram thay
vin Son Ty, Thwong Cat, Phu L& thudc mang ludi
tram hién cé. M&i tram duwoc trang bi camera,

MO HINH TRIEN KHAI

Internet

MAY CHU XU'LY, ——7
LUU TRU DU LIEU

dau ghi va thiét bj phu kién di kém (Hinh 1).

Hé théng lwu trit tai chd (dau ghi) dé€ lvu trir
hinh anh. Déng thoi, thdng qua mang internet
hinh dnh chuyén tiép vé may chd dé x& ly. Tai
day hinh anh dugc lwu trir theo yéu cau, hinh
anh cling duwoc sir dung tryc tiép dé ché do
stream nham dua dén nguoi dung hinh anh
chan that nhat, theo ddi lién tuc dudi dang
livestream (Hinh 2).
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TV Phu Lé

£>

Hinh 1. M6 hinh trién khai quan trdc trén thiy chi

SN

Hinh 2. Hinh énh thuec té duwoc trién khai tai tram quan trdc thiy chi

2.1.2. Nghién ctru mé hinh, thudt todn ty déng
quan trdc tir hinh énh gién do

Anh Gién dd:

Hinh anh thay chi dwgc thu thap tai tram thay
van Triéu Duong, Quyét Chién thudc mang ludi
tram hién cé. Mdi tram duoc trang bi camera,
dau ghi va thiét bj phu kién di kém (Hinh 3).

tv_phule

CD: ~178.00 cm 1 Phu Le

Hé théng lwu trit tai chd (dau ghi) dé lwu
trl? hinh anh. Déng thdi, théng qua mang in-
ternet hinh anh chuyén tiép vé mday chi dé
x ly. Tai ddy hinh dnh dwoc luwu trit theo yéu
cau, hinh anh ciing dwoc sir dung truc tiép dé
ché& d6 stream nham dua dén ngudi dung hinh
anh chan that nhat, theo ddi lién tuc dudi dang
livestream (Hinh 4).
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MO HINH TRIEN KHAI

MAY CHU XU'LY,
LUU TRU DU LIEU

Khich hing 2
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Hinh 3. M6 hinh trién khai quan trdc trén gién do

Hinh 4. Hinh énh thuec té dwoc trién khai tai tram quan trdc gidn d6

Camera gidm sdt:

- Gém cac camera: TV Son Tay, TV Thugng
Cat, TV Phu L&, TV Triéu Duong, TV Quyét Chién.

- C4c camera nay truyén dit liéu thong qua
giao thirc RTSP.

Mé-dun xtt ly trung tém:

- Mé-dun xtr ly di liéu: Tién x& ly, nhan dang
va tinh gid tri mwc nudc trén thdy chi; nhan
dang va tinh gid tri mwc nuéc trén gidn do.

- Mé-dun lwu trir hinh anh.

- M&-dun xt ly stream RTP/RTSP.

Khdch hang: Cac may khach nhan dit liéu tir
hé thdng théng qua RTSP hodc RTP.

Server Web va Hé théng gidm sdt: Camera.
kttvtudong.net/kttv

- Ung dung luwu trir dir liéu dang hinh anh,
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dang txt.

- Server Web déng vai trd nhu céng truyén
thong WebRTC.

Cdi thién:

- B6 cuc hop ly hon, dé theo ddi.

- Mau s3c tach biét rd gilta cac thanh phan.

- Ky hiéu va nhan rd rang, dé doc.
2.2. Cdch tiép cén cua mé hinh

M6 hinh trién khai &rng dung cdng nghé thi
gidc may tinh dé nhan dang va xac dinh gid tri
muc nudc dua trén mot quy trinh gdm nhiéu
giai doan, tir xay dwng mé hinh nhan dang, huan
luyén di¥ liéu, dén tich hgp va téi wu hé théng.
Phuong phép ti€p can dwoc chia thanh cac budc
chinh sau:
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Xdy dwng mé hinh nhén dang

- S& dung mang no-ron tich chdp (CNN -
Convolutional Neural Networks) két hop vdi
thuat todn hoc sdu dé phat trién mé hinh nhan
dang hinh anh.

- C6 thé st dung cac md hinh CNNs d3 dugc
huan luyén trudc véi tap dir liéu I6n (nhu
ResNet, VGG, hoic EfficientNet) dé ting cwdng
kha ndng nhan dang vi tri mwc nudc.

Chudn bj va tién xi ly dir liéu

- Thu thap hinh &nh tir cac thiét bi quan trac
nhu camera hodc may do ty dong.

- DIt liéu hinh anh can bao gdm nhiéu murc
muc nudc khac nhau dudi cac diéu kién anh
sang va goc chup khac nhau dé dam bao tinh da
dang va d6 chinh xdc cia mé hinh.

- Ap dung cac phuong phép tién xtr ly nhw
chuyén d6i anh sang mirc xdm, tdng cwong dir
liéu (data augmentation), va chudn hda dé cai
thién hiéu suat nhan dang.

Hudn luyén mé hinh nhén dang

- S& dung di¥ liéu d3a chuan bi dé huan luyén
mo hinh nhan dang.

- Ap dung k¥ thuat t6i wu héa nhu Adaptive
Moment Estimation (Adam) hodac Stochastic
Gradient Descent (SGD) dé nang cao kha ning
hoc ca mé hinh.

- Panh gia hiéu suat md hinh bang céc chi s6
nhu do6 chinh xac (accuracy), do nhay (recall), va
do6 dac hiéu (specificity).

Tich hop hé théng quan trdc

- K&t ndi moé hinh nhan dang vao hé théng
quan trac thuc té.

- Hé théng c6 thé sir dung camera c6 dinh
hodc thiét bi do tyw déng dé thu thap hinh anh
theo thoi gian thuyec.

- Ung dung phan mém nhan dang anh dé tw
déng xac dinh vi tri va gid tri muc nuwdc.

Xdc dinh gid tri muwc nwoc

- Chuyén d6i théng tin tir anh nhan dang
sang gid tri s6 twong ng.

- K&t hop thuat todn x{r ly anh dé trich xuat
dit liéu chinh xéc tir thady chi do nudc hodc gian
d6 may tu ghi.

- Hién thj dir liéu tryc tiép trén giao dién
nguoi dung hodc lwu trit vao co s& dit liéu phuc
vy phan tich va dy bao.

T6i wu héa va kiém sodt hé théng

- Cai tién md hinh dé ting cwong kha ndng
nhan dang trong cac diéu kién mdi truong khac
nhau.

- Ap dung k§ thuat loc nhiéu, diéu chinh tham
s6 md hinh va st dung tap dit liéu mé rong dé
nang cao do6 chinh xac.

- Xay dyng hé théng kiém soét 16i nham dam
bao m6 hinh hoat déng én dinh va cé thé xi ly
da dang tinh hudng thuc té.

Hiéu chinh va cdp nhdt mé hinh

- Kiém tra va danh gia hé théng dinh ky dé
dam bdo hiéu suat duy tri & murc téi wu.

- Cap nhat mo hinh vé&i dit liéu mdi nham
thich nghi v&i nhitng thay déi trong diéu kién
mai truwdng va thiét bj quan trac.

- Phéat trién céc phién ban cai tién cia md
hinh d& nang cao dé chinh xac va téc dé x{ Iy.

Phuong phép tiép can nay khéng chi gilp tu
déng hda qua trinh do dac muc nwdc ma con
nang cao do chinh xac, giam thiéu sai s6 va toi
wu hiéu suat cia hé thdng quan trac. Pay la mot
huwédng tiép cin tiém nang trong viéc hién dai
hda cong tac theo ddi, dy bdo thdy van va quan
ly tai nguyén nudec.

3. Két qua va thao luin

3.1. Bdnh giad mé hinh céng nghé thij giac mdy
tinh vao quan trdc thdy vén

Tai tram, hinh anh duoc trir tai dau ghi,
nham phuc vu khai théac tai chd khi can thiét.
Hinh anh (Hinh 5) cling dugc truyén vé may chu
gua mang internet qua giao thirc stream RTP/
RTSP dé thuc hién cac buéce chinh trong viéc giai
quyét bai todn trong thj gidc may tinh.

Mo hinh nay dé trién khai, phu hop véi cac
tram thdy van hién cé trén mang luwdi. Than
thién vdi ngudi dung, phan quyén duoc cho
nhiéu khach hang nhu: Tai tram, tai Dai KTTV
khu vuce, cadc don vi quan ly thudc Cuc KTTV.
Nham nang cao hiéu qua chat lwong s6 lidu
quan trac mot cach truc quan (Hinh 6).
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Khéi phuc anh

Nang cao chat
lvong anh

Bai toan
Thu nh&n anh

-

X& ly hinh thai
hoc

Phan vung anh

Biéu dién va
mo ta

Nhan dang dbi
twong, phan loai

anh, ngl canh

Hinh 6. M6 hinh thuc cdc budc co ban cta bai todn

3.2. bdnh gia thudt todn céng nghé thj gidc
mady tinh vao quan trdc thdy vdn

V&i sy phat trién cia Céng nghé hién nay,
c6 rat nhiéu céc thuat toan duoc dp dung trong
viéc nhan dang vi tri, xac dinh gia tri myc nwdc
trén thay chi cling nhu trén gian d6 cla may ty
ghi. Xong cé thé ndi, dé Iwa chon mét sé thuét
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todn phu hop véi nhitng diéu kién, bdi cidnh
khac nhau 13 hét sirc can thiét.

Déi vdi thiy chi:

Thuat toan 1ay anh tir stream RTSP |a dé thu
thap hinh anh lién tuc tir camera qua giao thirc
RTSP. B&i RTSP cho phép truyén dit liéu video
theo thoi gian thwc, gitp hé thong ludn cé dnh
md&i dé x(r ly va phan tich.




Thuat toan cat bd cac phan thira va chi gilt
lai ving anh chra cot thly chi, dé loai bd cac
phan khéng can thiét trong anh, chi gilt lai vung
chira théng tin do myc nuwdc nhu 6 chit nhat
mau xanh anh dudi day (dé bao chon phan cot
thay chi).

Gidi thich: Bang cach cat anh, ta tap trung
vao vlung quan trong, gidm nhiéu va cai thién
hiéu qua cla cac budc x{r ly tiép theo.

Thuat todn (Features matching) trich xuét
anh phan ngip nudéc thuc té. Dau tién, chuan
bi anh chup chinh dién (Hinh 7), khéng nghiéng,
cong, méo cla thudc do dé lam mau so khép.
Dung thuat todn trich xuat cac diac diém quan
trong trong anh mau va anh thuc té. Dic diém
c6 thé hiéu 13 mot diém/vlung anh cé thé nhan
dang duwoc (vi du géc, canh, hoa tiét) trong anh.
So sanh cac dic diém & hai hinh dnh dé tim ra

nhitng cdp dic diém twong dong nhat (Hinh 8).
Tlr thong tin vé vi tri cdc cdp dic diém nay, tinh
todn phép chiéu phdi cdnh. Ly nghich dao cla
phép chi€u phdi cdnh dé thu dugc anh thuéc
khong bi cong vénh.

Thuat toan nhan dién vi tri (theo pixel) dé
phan dinh phan ngdp nudc va phan khéng ngap
nuwdc (Hinh 9).

Trwot clra s6 va so sanh mau, so sanh do
sang; viéc truot clra s6 duoc tién hanh nhw
sau: Chia anh thuwdc (d3 trich xuat) thanh
N phan cé dd cao bang nhau, goi la céc clra
s6. Sau d8, xuat phat tir clra s6 trén cung. Di
chuyén din dan clra s6 d6 xudng duédi cung. &
mai vi tri, ta xét clra s6 trén va dudi ké nhau. So
sanh cac dic diém cua hai clra s6 nay dé xem
ching c6 phai la giao cta thudc va muc nuéce
khéng (Hinh 10).

.

Hinh 7. Hinh nh pham vi viing quan tém (Roi)

500 750

1000 1250

Hinh 8. M6 té d6i sénh méu
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Hinh 10. Budc thuec hién truot clra sé ra im

Truot clra s6 va so sanh mau: Nhan thay clra
s6 chira thwdc sé rat gidng vdi clra s6 twong ing
bén anh so khép. Do d6, néu clra sé trén giéng
V@i bén so khdp, va clra s6 dudi rat khac anh
bén so khép, méc do sé dugc xem 13 giao diém
can tim gitra thwdc va myc nude. Mirc do giéng
nhau cta hai birc dnh duwoc do bdi thang do
SSIM (Structural similarity index measure).

Truwot clra s6 va so sanh do sang: Thuat todn
nay dugc ap dung vao budi dém, khi camera bat
ché& d6 hdng ngoai va dnh chup 13 dnh den trang.
Nhan thay trong cac anh, khu vuc nwdc sé toi
hon nhiéu so v&i khu vuc thwdc. Do d6, néu clra
s6 trén hau hét |a cac diém anh rat trdng, va clra
s6 duwdi hau hét 1a cac diém anh rat den, thi méc
dé |a giao diém can tim (Hinh 11).

Mbét sé vén dé:

Hiéu (‘ng mat ca: Anh thu duwoc tir camera
khdng chi chiu hiéu &ng phdi cdnh ma con chiu
hiéu &rng mét cd nhu hinh bén, dan dén hinh
thue té thwdc bi cong. Tuy nhién, do camera dat
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kha xa thudc nén cé thé bo qua anh huwdng cla
hiéu &rng nay.

Khoéng cd anh thudc gbe: Do thly chi d3 bi
ngap trong nwdc nén khdng thé chup anh toan
bo thudc (theo quy dinh chuyén nganh). Do d6,
phai ¢ phuwong phap khdi phuc lai duoc anh
so khdp mau. @ day dung phan mém Adobe
Photoshop dé trich xuat, khir phép phdi canh va
xay dung lai anh mét s6 thudec.

So khép dic diém bi sai Iéch: Do ban chat
ngau nhién clia thuat toan, déi khi cuing mot dau
vao khéng luén ludn cho ra két qud mong muén.
Vi thé, ching téi sé chay lai thuat todn cho dén
khi vuot qud sb 1an cho phép hodc tim dugc vi
tri cda thudc do.

Déi vdi gian do:

Thuat toan 1y anh tir stream RTSP |a dé thu
thap hinh anh lién tuc tir camera qua giao thirc
RTSP. B&i RTSP cho phép truyén dit liéu video
theo thoi gian thuc, gitip hé thong ludn cé dnh
md&i dé x(r ly va phan tich.
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Thuat toan cdt bd céc phan thira va chi gitt lai
vung anh chira cot thiy chi, dé loai bé cac phan
khéng can thiét trong anh, chi gilt lai vung chra
théng tin do myc nuwdce ghi trén gian do6 ban dau
(vao luc 7 gio hang ngay, doi vdi gian d6 may
SW40). Bang céch cdt anh, ta tip trung vao vung
quan trong, giam nhiéu va cai thién hiéu qua cla
céc budce xtr ly tiép theo.

Thuat todn PaddleOCR dé doc muc nudc
ghi dau ngay, trich xuat gid tri mwc nuwdc tir
hinh anh d3 duwoc cdt bang cong nghé nhan
dang ky tw (OCR). PaddleOCR chuyén d6i phan
s6 liéu trén anh thanh dir liéu s8, cung cap
muc nudc ban dau lam can c& cho cac budc
tinh todn sau nay.

Sau khi cé gia tri myc nwdc ban dau, thuat
todn ti€p tuc vdi cic bude x{r ly chi tiét nhu sau:
Chuan héa hinh anh (Quay va cat lai) diéu chinh
gdc quay va kich thudc anh dé dam bao cac déi
tugng do dac (nhv dudng gian d6) dugc can
chinh dung. Viéc chuin hda gilup loai bd céc sai
léch do goc quay clia camera va dam bao tinh

Anh thuec té

nhat quan gilta cdc anh. Xac dinh vj tri ngdi but
bang thuat todn template matching tim vij tri
cla “ngodi but” (diém danh dau trén thiét bi do)
trong anh. Thuat todn so khép mau (template
matching) so sanh mau hinh dnh cta ngdi but
V@i anh g6c dé dinh vi chinh xac vj tri cha né
(Hinh 12).

Cat phan anh bén phai ngdi but, giit lai phan
anh chira dwong gidn d6 - noi ma céc gid tri muyc
nuwdc duoc thé hién - va loai bo phan khong lién
quan bén trai. Vi chi ving bén phai ngoi but
chira théng tin quan trong vé dudng gian do,
nén viéc cat anh gitp giam do phirc tap va ting
hiéu qua xt ly.

Theo ddi su thay déi vi tri ngdi but theo thoi
gian, trong anh, vj tri cla ngdi but c6 dic diém
la: Tung dd (truc dirng) khdng thay déi; Hoanh
dd (truc ngang) tang dan theo thoi gian.

Giai thich: Biéu nay giup hé théng xac dinh
dugc sy chuyén déng cia myc nude dya trén vi
tri cha ngoi but trén anh, sau d6 dat cong thirc
md ta muc nuwdec.

Anh so khép

Hinh 11. So sénh mdu va so khép

Hinh 12. Thudt todn PaddleOCR dé doc muc nwdc ghi déu ngay
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Qua tirng budc trén, thuat todn d3 chuyén
d6i qua trinh 1ay anh tir RTSP thanh mét chubi
cac thao tac xt ly anh va phan tich dit liéu muyc
nudc. Mdi budc duoc thiét ké nham gidm thiéu
sai s0 (vi du nhw chudn héa anh va chuan hoéa hé
quy chiéu) d& ddm bao rang gia tri muc nwéc do
duwoc dat d6 chinh xac cao nhat.

Mét sé vén deé:

Nhan dang ky ty PaddleOCR: Gian db la sk
dung loai may ty ghi muc nudc SW40, gian do
nay |a gian do ngay, do dé hang ngay quan trc
vién vao luc 7 gi®r sdng thuc hién chyén gbc toa
dd ban dau hodc thay gian d6. Viéc ghi gia tri
muc nudc lic nay phu thudc rat nhiéu dén quan
trac vién: Ghi rd nét hay khong, s6 ghi cé dat tiéu
chuén hay ghi tat, ghi dé 1én duwong qua trinh...
diéu nay anh hudng kha 1dn dén viéc nhan dang
gid tri ban d3u.

So khép dic diém bi sai Iéch: Do ban chat
ngau nhién cla thuat toan, déi khi cing mot
dau vao nhung s& khéng thé luén cho ra két qua
mong muén. Do chat lwong cla gidy tw ghi, 13p
dat co do phang hay bj léch. Vi thé, sé chay lai
thuat todn cho dén khivuot qué sé [an cho phép
hodc tim dwoc vi tri clia thudce do.

3.3. Ddnh gid co' ché mé hinh céng nghé thj
gidc mdy tinh vao quan trdc thiy vdn

Tlr stream RTSP |a dé thu thap hinh anh lién
tuc tlr camera qua giao thirc RTSP truyén dit liéu
video theo thoi gian thuec, giup hé théng luén cé

anh méi dé xr ly va phan tich. Nhu vay, co ché
nay giup viéc phan tich anh va dua ra két qua
lién tuc theo thoi gian thuyc.

X ly stream, luu sé liéu vao sqlite database,
phat stream theo duong link http://camera.ktt-
vtudong.net/kttv tram Son Tay, Thwgng Cat, Phu
L&, Trieu Dwong, Quyét Chién qua script "dia-
gram/main.bat" ving mau do la xem anh truc
ti€p qua stream. Trén hinh anh stream céac gid
tri nhu s& hiéu thiy chi, s6 doc, cao d6 diém “0”
thay chi va muc nudc cling duoc ghi trén hinh
anh stream (Hinh 13).

Sau do, script "diagram/sqlitetocsv.bat" con-
vert data tur sqlite sang dang csv 10 phut mot
lan. Hai script nay dwoc quan Iy bang nssm:
nssm install diagram nssm install sqglitetocsv Log
cla 2 service nay lwu & thu muc C:/Stream va
hién thj ving s6 liéu 10 phut 1 gia trj (Hinh 14).

Service diagram dugc restart lai vao 7h15
mdi sang bang task scheduler.

D lieu dwgc lvu duwdi dang foder theo tén
tram nhuv Hinh 15.

Mbi foder dugc lwu cac file dudi dang txt
(Hinh 16), tir ddy phuc vu cong tac triét xuat
dit liéu bdo cdo, chuyén ti€p dén cac don vi
ti€p nhan.

Trong mbi file ¢ cau truc don gian, phu hop
véi viéc khai thac, biéu dién biéu do (Hinh 17).

Nhuw vay, vé co ché md hinh thuc hién kha
don gidn, dé s&r dung ddp (ng duoc véi viec
khai thac van hanh hé théng (Hinh 18).
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Hinh 13. Giao dién hinh dnh stream dnh va s6 liéu phén tich

TAP CHi KHOA HOC BIEN D61 KHi HAU
S6 34 - Thang 6/2025

58




> ThisPC > Local Disk (C:) » Stream > diagram > result > tv_trieuduong
Name Date modified Type Size

=] 31.03.2025_22_12,jpg
=] 31.03.2025_22_10,jpg 3/31

0:12PM JPG File
0PM JPG File

<] 31.03_2025_22_08,jpg 3/31 3 PM JPG File
<] 31.03.2025_22_06,jpg 3 PG File
<| 31.03.2025_22_04,pg IPG File

31.03_2025_22_02,jpg JPG File
<] 31.03.2025_22_00,jpg 3/31 PG File

Hinh 14. Buwong dén va céu tric file dnh stream

EN Administrator: Windows PowerShell

PS C:\Users\Administrator> nssm proc LR
9696 C:\ProgramData\chocolatey\lib\n \tools\nssm.exe
9684 C:\Stream\Rele
7580
11148

= \ffmpeg.exe
6820 C:\ProgramData\chocolatey\lib\ffmpeg\tools\ffmpeg\bin\ffmpeg.exe
1340 C:\ProgramData\chocolatey\bin\ffmpeg.exe
lib\ffmpeg\tools\ffmpeg\bin\ffmpeg.exe
rogramData\chocolatey\bin\ffmpeg.exe
gramData\chocolatey\1lib\ffmpeg\tools\ffmpeg\bin\ffmpeg.exe
rs\Administrator> ns

Hinh 15. Mé phdng qud trinh khéi tao tw déng phdn tich

> ThisPC » Local Disk (C:) » Stream »> Release » results »

A~

Name Date modified Type
tv_phule 3/31/2025 12:( File folder
tv_quyetchien 3/31/2025 File folder
tv_sontay 3 File folder
tv_thuongcat 3/3 File folder
tv_trieuduong 3/31/2 12:13 AM File folder

Hinh 16. Céu tric lwu di liéu dang foder
> ThisPC > Local Disk (C:) > Stream > Release > results > tv_trieuduong
Name Date modified Size
) 31.03_2025.csv 5KB
) 30_03_2025.csv 6KB
) 29.03_2025.csv e
] 28 03_2025.csv 6KB
) 27_03_2025.csv 7KB
) 26_03_2025.csv 6KB
7 25.03_2025.csv 6KB
7] 24.03_2025.csv 5KB
Hinh 17. Céu truc lwu di¥ liéu dang file
+ ThisPC > Local Disk (C:) > Stream > Release > results > tv_sontay
Name Date modified Type Size
7 31.3.2025.csv 3/31/ 0:10 PM CSV File 5KB
1] 30_3_2025.csv 11:50 PM CSV File 5KB
) 29.3_2025.csv 11:50 PM CSV File 5KB
1| 28_3_2025.csv 25 11:50 PM CSV File SKR

] 27.3_2025.csv ] 31.3_2025.csv - Notepad
26_3_2025.csv File Edit Format View Help
) 25_3.2025.csv frime,Value,
] 24.3_2025.csv 2025-03-31T00:00:00+07:00,100.5,
) 21.3.2025.csv 2025-03-31T00:10:00+07:00,99.5,

2025-03-31T00:20:00+07:00,98.5,
2025-83-31T00:30:00+07:00,97.5000153,
2025-03-31T00:40:00+07:00,95.5,
2025-03-31T00:50:00+07:00,95,
2025-03-31T701:00:00+07:00,96.4999847,
2025-83-31T701:10:00+07:00,94.5,

Hinh 18. C4u truc lwu di¥ liéu chi tiét
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Mét sé vén deé:

Stream anh: Xem dudi dang stream nhu vay
déng nghia vdi viéc cdp nhat va tinh toén lién
tuc, diéu nay dan dén mdy chd hoat dong lién
tuc, dan dén CPU thwong xuyén lam viéc va sinh
nhiét, nhiét d& may chd |én cao hay bi dirng
hoat dong.

Dé viéc hoat dong lién tuc, cdn c&¥ nhu cau s6
lidu, su bién d6i mwe nwdc va su can thiét cho
d6 chinh xac. T6i wu héa mo hinh la can thiét,
Vay stream 24 hinh/giay, 16 hinh/gidy hay la bao
nhiéu cho phu hgp. M6 hinh nay dang thyc hién
30 gidy/1 hinh stream. Ché& d6 luu s6 liéu 13 10
phut/1 sé liéu dang txt.

Lwu di liéu: V&i hinh anh stream lién tuc,
trong d6 lwu file dang txt 10 phat/ 1 [an lwu, hé
théng giam sat s& thay sé liéu chwa dong nhat
do thoi gian, khi 'ng dung vao thuc té, can cé sy
ddng nhat vé sd liéu lwu va hinh anh, viéc diéu
chinh hinh anh stream la can thiét.
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Hinh 19. Hinh énh so sdnh déi ch

Nhu vdy, mé hinh duwoc trién khai tir khéi
tram, khdi x(r ly trung tdm cho dén khach hang
(nguaidung) la mot vong khép kin. Tir khau hinh
anh, gidm sat, danh gia, khai thac sé liéu dam
bao khoa hoc, thuan lgi, than thién v&i nguoi
dung. Ngoai ra, mo6 hinh ddp rng dwgc cong tac
chuyén déi s& nhanh, manh cho muc tiéu quéc
gia (Hinh 19).
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3.4. Bdnh gia mé hinh céng nghé thj giac mdy
tinh vao quan trdc thay vdn

V&i mé hinh nay, muc dich mang dén ngudi
dung khai thac t6i da cong dung cla thiét bj
camera nhu: Cé thé doc tryc tiép s& doc trén
thdy chi théng qua hinh anh, lvu lai hinh anh
qud khtt, stream triec ti€p. Nham cé thé ddnh gia
duwgc modul phan mém phan tich cho két qua ra
sao. Ngudi dung sé ty kiém chirng két qua bat
c lic nao, thay vi phai triét xuat két qua.

Thong thuwong véi thiét bi quan trac tu
dong khac, muén biét duoc két qua do dung
hay sai phai thong qua doc song song thiét
bi do va thiét bi chudn mdi biét dwoc gid tri
do cé dd tin cdy hay khéng. B&i véi mo hinh
nghién ctru nay, cho ngui dung mot cai nhin
khach quan, bat c&t nguwdi dung nao cling cé
thé danh gia duoc do tin cay cla giai phép do
ty dong.

tng két qud
4, K&t luan

N6i dung nghién cru lwva chon dugc mé
hinh, thuat todn, co ché hoc méy cua mé
hinh hoc may thi gidc mdy tinh dé ty dong
tinh toan gid tri muc nuwdc tr hinh anh quan
trac trén gidn d6 may tw ghi muc nwdc cé tinh
logic, dé trién khai phu hop véi mang luwdi
tram thay van trén toan qudc va cé thé ap




dung réng trong cac linh vuc khac lién quan
dén do muc nudc.

Nghién ctru cling d3 chi ra nhirng thuan loi,
kho khan va mot sd giai phap dé nang cao hiéu
qua trong nhan dang, tinh toan gia tri muc nuwdc
tr thay chi va gian d6. Day 1a diém quan trong
dé thye hién noi dung xay dwng quy trinh Idp
dat va van hanh. Cling 1a co s& dé dua ra cac tiéu
chi khi trién khai nhan rong.

Tir k&t qud duwoc nghién cliru, cho ra mét cai
nhin khach quan dé ti€p tuc nghién cru chuyén
sau, cai tiép md hinh, khdc phuc nhitng han ché,
nham céng tac thu thap s6 liéu dwoc lién tuc,
khong gidn doan trong nhitng tdc nhan bén ngoai.

K&t qua nghién ctru md hinh d3 dugc dp dung
thue té tai cadc tram thdy van Son Tay, Thuong
C&t, Phui L&, Trieu Duwong, Quyét Chién thudc Dai
Khi twgng Thay vin Bac B6 cho thay, hinh anh
thu nhan day dd. S6 liéu ddi vai hinh anh thiay
chi hau nhu it sai s6, c6 sai s6 1 cm dén 2 cm
trong nhitng ltc bi anh hudng bai béo day. Déi
V@i gian d6 sai sd nhiéu hon, trung binh 2 cm
(gidn dd phu thudc vao nhiéu yéu té cha quan
trac vién khi thay gidn d0); két qua rat kha quan

véi hinh anh va I3p dit gian d6 6n dinh. Quan
trac bang hinh dnh ciing c6 nhitng nhwoc diém
la khi mat dién tai khu vuc tram, dan té&i mat
mang internet, khéng truyén dwoc hinh dnh dé
phan tich. D&i vdi gidn d6, phu thudc rat nhiéu
vao quan trac vién khi thay gian do, gian do cé
phdng hay khong. Ngoai ra sai s6 do do chinh
xac cla gian do, néu gidn do cd chinh xac s& it
sai s0, gian d6 khong chinh xac s& dan dén sai
8. Pay |3 tién dé cho viéc xay dung Tiéu chuin
qudc gia, Quy chuan quéc gia cho viéc 4p dung
cong nghé thj gidc may tinh vao quan trdc muc
nuwdc, gép phan chuyén déi sé qudc gia.

Céng nghé thi gidc may tinh mang lai nhiéu
lgi ich cho quan trac thly vin, gilp ting cuong
dd chinh xdc, tiét kiém thoi gian va nang cao kha
nang dy béo thién tai. Tuy nhién, dé phat huy t6i
da hiéu qua, can khac phuc cac thach thirc nhw
chi phi dau tw, yéu cau dit liéu 1&n va diéu kién
moi trudng tadc dong dén d6 chinh xac. Trong
tuong lai, su két hop gilra Al, loT va dit liéu vé
tinh sé gilp nang cao hiéu qud cba cong nghé
nay trong quan ly tai nguyén nudec, du bao Ii lut
va phét trién kinh té& - x3 hoi.

Ddng gop cua cdc tdc gid trong bai bdo: Xdy dung y tudng nghién ciru: Nguyén Hiru Tai; X& ly s6 liéu:
Nguyén Hitu Tai; Viét ban thdo bai bdo: Nguyén Hiru Tai, Hoang Thi Ngén, Pham Vén Chinh, Hodng Viét
Long, Nguyén Thanh Tung; Chinh sira bai bdo: Nguyén Hiru Tai.

Léri cdm o'n: Bai bdo hodn thanh nho vao két qud cta nhiém vu: “Nghién ciru xdy dwng cdng nghé thi gidc
mdy tinh (computer vision) dé tw déng xdc dinh va do muc nuéc thiy vdn tir hinh énh quan trdc”.

Lori cam doan: Tép thé tdc gid cam doan bdi bdo ndy la céng trinh nghién ctru cua tdp thé tdc gid, chua
duoc céng bé & déu, khéng duoc sao chép tir nhitng nghién ciru trude ddy; khéng cé sw tranh chdp loi ich

trong nhém tdc gia.
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Abstract: Water level monitoring plays a huge role in forecasting, warning, preventing natural disasters,
rising sea levels, urban flooding, hydropower, irrigation, construction, transportation ... serving socio-
economic development, national security and defense. Water level monitoring stations belong to the
national hydrometeorological network. Up to now, water level monitoring works are also very diverse and
rich, monitoring by automatic equipment has developed rapidly. However, manual monitoring is still quite
popular and currently the hydrometric system and diagrams will still exist for a long time. The internet
network system of most stations is also available, the works and measuring lines are also available. The use
of models, algorithms, and machine learning mechanisms of water level calculation models is very important.
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A suitable model will reduce operating costs in data collection, making the most of available equipment. A
good model, highly reliable, easy to deploy and suitable for all existing water level monitoring works in
and outside the hydrometeorological sector. This study presents the basic model for different cases and
conditions. In each weather condition, each type of image, construction, hydrology, and diagram, different
calculation algorithms will be selected to give the most suitable results. Similarly, depending on the nature
of the image and different conditions, a number of suitable machine learning models will be proposed.
Calculating the water level value is the key step in the results of the machine learning model. In the results,
the comparison of the results of a number of models, machine learning mechanisms, and algorithms are
used to make specific comments, suggestions, and recommendations for practical application to each object
and context of each measuring station.

Keywords: Water Level measurement, computer vision, loT and Al integration; Self-Learning Al model
development.
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