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TOM TAT

Tén dé tai: Nghién ciru va thiét ké hé thong tw déng héa hé boi véi gidm sdt chat lirong
nudc, chiéu sang va an toan thong minh
Sinh vién thuc hién: Ho Tuan Phong S thé SV: 105200375
Tran Gia Linh S6 thé SV: 105200370
Lép: 20TDHCLC1

Db 4n “Nghién ctru va thiét ké hé thdng ty dong héa hd boi v6i gidm sat chat lugng
nudc, chiéu sang va an toan thong minh” nham xay dung mét hé thong hd boi thong
minh c6 kha nang van hanh ty dong va giam sat tir xa. Qua khao sat thuc té tai khu resort
Marriott, nhém nhan thay hé thong van hanh ho boi hién nay van chu yéu sir dung
phuong phap thii cong hodc ban tu dong, din dén nhiéu bat cap nhu khé kiém soat chat
lugng nude theo thoi gian thue, khong phat hién kip thoi cac tinh huéng dudi nudc va
thiéu kha ning tich hop giam sat tip trung.

Trén co sé d6, nhom dé xuét giai phéap tich hop giita bo diéu khién lap trinh PLC
Siemens S7-1200, may tinh nhung Raspberry Pi 5, hé théng cam bién do pH, Clo du va
muc nude, cing voi mo hinh tri tué nhan tao (YOLOv11) dé phat hién dudi nudc qua
camera giam sat. Giao dién Web giam sat dugc thiét ké bang Flask Webserver, cho phép
ngudi ding theo doi trang thai thiét bi, didu khién tir xa va nhan canh bao thoi gian thuc.

Hé thdng sau khi mo phong va kiém thir cho thay tinh hiéu qua cao trong van hanh,
kha niang phan hoi nhanh, nang cao d an toan va thuan tién trong quan 1y. Pong thoi,
giai phap c6 tinh mé rong linh hoat va tiém niang tng dung vao cac khu vuc coéng cong
hodc hd boi thuong mai trong tuwong lai.



DAIHOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DAIHOC BACH KHOA Doc lap - Ty do - Hanh phiic
KHOA PIEN

NHIEM VU PO AN TOT NGHIEP

TT | Ho tén sinh vién S6 the SV Lop Nganh
. K¥ thuat Diéu khién va Tu
1 H6 Tuan Phong 105200375 | 20TDHCLCI | . )
dong hoa
. K¥ thuat Diéu khién va Ty
2 Tran Gia Linh 105200370 | 20TDHCLC1 | )
dong hoa

1. Tén dé tai do dn:
Nghién ctru va thiét ké hé thong tu dong hoa hd boi véi giam sat chat luong nudc,
chiéu sang va an toan thong minh
2. Dé tai thuje dién: TAC6 ky két thoa thudn sé hitu tri tué doi véi két qua thuwc hién
3. Cdc s6 liéu va dit lidu ban dau:
- So do nguyén Iy
- So dé mdt bang, ban vé thi cong cong trinh
4. Ngi dung cdc phan thuyét minh va tinh todn:

a. Phan chung:

TT Ho tén sinh vién No6i dung

- Tim hiéu tong quan hé thong
1 Hb Tuén Phong - Tim hiéu cac thiét bi va quy trinh van hanh cia
hé thong xtr Iy nuéde, chiu sang

- Thiét 1ap luu do thuat toan, xay dung so dd
o phan cép

2 Tran Gia Linh R L X
- Thiét 1ap céac chirc nang cua h¢ thong

- Danh gia két qua thuc hién va rut ra két luan

b. Phan riéng:

TT Ho tén sinh vién No6i dung

- Tim hiéu va thiét 1ap két ndi Raspberry Pi v6i
PLC, Camera IP va Raspberry Pi
C - Thiét ké giao dién giam sat, diéu khién
1 H6 Tuan Phong Web
ebserver
- Xay dyng mé hinh hoc siu va trién khai trén

Raspberry P1

- Tim hiéu va thiét 1ap két n61 cac cam bién voi
PLC

2 Tran Gia Linh




- Lap trinh PLC
- Thiét ké giao dién HMI

5. Cdc ban vé, do thi ( ghi ré cdc logi va kich thuede ban vé ) :

a. Phan chung:

TT Ho tén sinh vién No6i dung
b. Phan riéng:
TT Ho tén sinh vién No6i dung

1 Tran Gia Linh

- So do dau noi

- Ban vé ta dién

6. Ho tén nguoihwéng dan:

Phan/ Néi dung:

TS. Nguyén Thi Kim Triic

- Huédng di cua dé tai.
- Giai phép diéu khién.
- Hudng dan thuyét minh béo cao dé tai

7. Ngay giao nhiém vu dé an:

8. Ngay hoan thanh dé dn:

17/2/2025
17/6/2025

Pa Nang, ngay 17 thang 6 nam 2025

Truwéng Bo mén Tu dong hoa Ngwoi hwong dian

TS. Giap Quang Huy




DAI HOC BA NANG

TRUONG PAI HOC BACH KHOA
KHOA PIEN

PHIEU KIEM SOAT TIEN PQ LAM PO AN TOT NGHIEP

(Phiéu danh cho ngudi huéng dan/sinh vién)

Ho tén sinh vién: H6 Tu4n Phong

Tran Gia Linh

S6 thé SV: 105200375
S6 thé SV: 105200370

CONG HOA XA HOI CHU NGHIA VIET NAM
Ddc 1ap - Tu do - Hanh phuc

Tén d& tai DATN: Nghién ctru va thiét ké hé thong tu dong hoa hd boi véi giam sat chat

luong nude, chiéu sdng va an toan thong minh

Ho tén nguoi HD: TS. Nguyén Thi Kim Tric

Pon vi: Khoa DPién

Twinl  Nea Khoi luong GVHD

" gay da thuc hién (%) tiép tuc thue hién (%) Ky tén
Nhan dé tai Tim hi€u tong quan de¢ tai

1 |17/02/2025
Xac dinh muc tiéu, pham vi, d6i |Tim hiéu cac yéu cau cua dé

2 [24/02/2025 [tugng va phuong phép nghién [tai, nghién ctru so d6 nguyén
clru ly
Xay dung quy trinh cong nghé [Viét béo cdo thuyét minh

3 03/03/2025 |cho hé thong chuong 1
Duyét 1an 1: Danh gi4 khéi lugng hoan thanh % :

4 110/03/2025 Puoc tiép tuc lam DATN O Khong tiép tuc thuc hién PATN [
Hoan thanh bao céo thuyét Tim hiéu cac thiét bi co trong

5 |17/03/2025 |minh chuong mot h¢ thong
Hoan thién so d6 phéan cdp cho [Xay dung luu d6 thuat toan

6 [24/03/2025 |ha théng
Hoan thién luu do thuat toan Viét bao cao thuyét minh

7 31/03/2025 chuong hai
Duyét 1an 2: Danh gia khoi lugng hoan thanh % :

8 107/04/2025 Puoc tiép tuc lam DATN T Khong tiép tuc thuc hién BPATN [J
Hoan thanh béo céo thuyét  |Tinh chon cac thiét bj c6

9 [14/04/2025 |minh chuong hai trong hé thong
Hoan thanh tinh chon cac thiét |Tinh chon phan chiéu sang

10 [21/04/2025 bi trong hé théng
Hoan thanh tinh chon phan Viét bao cdo thuyét minh

11 128/04/2025 |chidy sang chuong ba
Duyét lan 3: Panh gia khoi lugng hoan thanh % :

12 105/05/2025 |pugec tiép tuc lam DATN (1 Khong tiép tuc thuc hién DATN (]
Hoan thanh bao céo thuyét Lap trinh thiét 1ap két ndi cac

13 |12/05/2025 thiét bi

minh chuong ba




Hoan thanh 1ap trinh két ndi cac

Xay dung chuong trinh diéu

14 |19/05/2025 |thiét bi khién cac ché do Auto,
Manual va mé6 hinh Al
M6 phong va kiém tra 16i Viét bao céo thuyét minh
15 126/05/2025 chuong trinh chuong bon
Duyét 1an 4: Panh gi4 khoi lugng hoan thanh % :
16 |02/06/2025 Puoc tiép tuc lam DATN [ Khong tiép tuc thuc hién PATN [
Hoan thanh Viét’ béo céo thuyét Kiém nghiém 16i va hoan thién
17 109/06/2025 |minh chuong bén giao dién diéu khién
Panh gia va kiém nghiém lai cac | Viét bao cao thuyét mi’nh
18 | 16/06/2025 |chic nang ciia hé thong chuong 5 va ndp thuyét minh




LOINOI DPAU VA CAM ON

Pé hoan thanh dd an tot nghi¢p nay, bén canh su nd luc ctia ban than, ching em da
nhan duoc rit nhidu su quan tAm, chi dan va hd tro quy bau. Vi long biét on sdu sic,
chung em xin trin trong g 161 cam on dén:

Trude hét, chung em xin bay té 10ng tri an chan thanh t6i TS. Nguyén Thi Kim Truc.
C6 khong chi 13 nguoi dinh huéng khoa hoc, truyén dat nhitng kién thirc chuyén mén
sdu sac ma con 13 nguoi tan tinh chi bao, dong vién chung em trong sudt qué trinh thuc
hién dé tai. Su huéng dan cia cb 1a nén tang quan trong nhat gitp ching em hoan thanh
t6t d0 4n nay.

Chung em xin giri 16i cam on dén tap thé Cong ty CP T6 Ong d3 tao moi truong hoc
tap, nghién ctru ning dong tai cong trinh thi cong du an va hd tro chung em vé co so vit
chat, dugc cung cip cac tai liéu lién quan dén dé tai ciing nhu hd trg tu van lam du 4n
dugc phat trién hoan thién. Pac biét, ching em xin cam on anh Duy va anh Giang da
danh thoi gian dua ra nhitng gop y chuyén moén xac dang va kip thoi, giap ching em
giai quyét nhitng khé khan gap phai.

Cubi cung, chung em xin tran trong cam on Ban Giam hiéu Truong Pai hoc Bach
Khoa - PH Pa Nang cung toan thé Quy thay c6 Khoa Pién. Thiy c¢6 di trang bi cho
chtng em nén tang tri thire virng chic va tao moi diéu kién thuan loi trong subt qua trinh
hoc tap va thyuc hién dd 4n tot nghiép.

Tran trong cam on!



LOI CAM POAN LIEM CHINH HQC THUAT

“Chiing em xin cam doan dé tai d6 an tot nghiép: “Nghién ciru va thiét ké hé thong
ti dong héa ho boi véi gidm sdt chdt lwong nde, chiéu sdng va an toan théng minh” 1a
mot dy an nghién ctru doc 1ap cia nhém gém hai thanh vién dudi su hudng dan cua cua
gido vién hudng dan TS. Nguyén Thi Kim Tric. Ngoai ra khong c6 bat ki su sao chép
nao trong viéc thuc hién. San phim, ndi dung béo céo 1 qua trinh ma chung em nd luc
nghién ctru va thyc hién dudi su hd tro tir TS. Nguyén Thi Kim Trtc. Céc sb licu, két
qua trinh bay trong bdo cao la hoantoan trung thyc, ching em xin chiu toan bg trach
nhiém, ky luat ctia b mon va nha truong néu nhu c6 van dé vé liém chinh hoc thuét xay

b4

ra .

Sinh vién thuc hién 1 Sinh vién thyuc hién 2

Hb Tuén Phong Tran Gia Linh
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VIET TAT NOI DUNG
PLC Programmable Logic Controller: Bo diéu khién 1ap trinh

Human Machine Interface: Thiét bi giao tiép gitta con nguoi véi hé
HMI AT

dieu hanh
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Nghién cieu va thiét ké hé thong tw dong hoa hé boi véi giam sdt chat lwong mieée, chiéu sang va an toan
thong minh

MO DAU

1. Ly do chon dé tai

Trong nhitng nim gan ddy, viéc nang cao chit lvong quan 1y va van hanh cac khu
vuc cong cong, dac biét la cac khu vyuc nhu ho boi, dang tré thanh mot yéu cau cép thiét.
Ho6 boi khong chi dap timg nhu cau thé thao va giai tri ma con lién quan tryc tiép dén st
khde va sy an toan cua nguoi st dung. Tuy nhién, tai nhiéu co s6, viéc quan ly va gidm
sat cac hoat dong trong hd boi chu yéu van dua vao phuong phép thu cong hodc ban tur
dong, dan dén nhiéu han ché trong viéc kiém soat chét lugng nudc, an toan nguoi boi,
va hiéu quéa van hanh cta hé théng. Cac van dé thuong gap 1 khé khin trong viée giam
sat chat lwong nude theo thoi gian thyc, khong phat hién kip thoi cac tinh hudng nguy
hiém, dic biét 1a tinh hudng dudi nudc, va thiéu kha nang diéu khién tir xa hodc tich hop
giam sat tap trung.

Véi sy phat trién manh mé cua cac cong ngh¢ hién dai nhu ty dong hda cong nghi¢p,
Internet of Things (IoT) va tri tu€ nhan tao (Al), viéc s6 hoa va thong minh hoéa céac hé
théng van hanh ho boi 1a mot giai phap kha thi va rat co tiém ning. Cac hé thong tu
dong gitip giam tai cho nhan vién, nang cao hi¢u qua cong viéc, tang tinh an toan cho
ngudi str dung, va dé dang tich hop vao cac hé thong giam st tip trung nhu SCADA
hodc Cloud. Bac biét, viéc iing dung Al vao giam sat hanh vi nguoi boi gitip phat hién
cac tinh hudng nguy hiém nhu dudi nuéc mot cach nhanh chéng va chinh xéc, nang cao
miurc d§ an toan cho ngudi boi.

Do d6, 46 4n nay nghién ciru va thiét ké hé thong tw dong hoa ho boi, véi muc tiéu
xay dung mot hé théng giam sat va diéu khién théng minh, c6 thé van hanh ty dong hoic
tir xa, va sit dung AI dé phat hién céac tinh huéng nguy hiém. Hé thong nay khong chi
gitp cai thién chat luong dich vu ma con dam bao an toan cho ngudi st dung, dép tng
nhu cau ngay cang cao vé sy an toan va tién loi trong cac hoat dong cong cong.

2. Muc tiéu nghién ciru

Pé tai hudng dén viéc thiét ké va mo phong mot hé thong hd boi théng minh tich
hop cac cong nghé diéu khién tu dong, IoT va tri tu¢ nhan tao, nham nang cao hiéu qua
van hanh, dam bao chat lugng nude va an toan cho nguoi st dung. Cu thé, muc tiéu
nghién ctru bao gom:

- Tuw ddng héa qua trinh xir Iy nuwée hd boi:
+ Do va giam sat lién tyc cac thong s6 pH, clo du, myc nudc bang cam bién.
+ Piéu khién tu dong cac bom loc, van dién tir, bom hoa chit nham dam bao chat

lugng nudc dat tiéu chuan.
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- Thiét ké va diéu khién hé thong chiéu siang hd boi:
+ Cho phép van hanh theo cac ché do: thu cong, ty dong theo thoi gian 1ap trinh
san, va diéu khién tir xa qua Web.
+ Téi uu sd luong va vi tri dén nham dam bao do roi tiéu chuén cho tung khu vuec.
- Giam sat an toan ngwoi boi biang tri tué nhén tao:
+ Ung dung m6 hinh hoc sdu (YOLO11) dé phat hién cac tinh huéng nguy hiém
nhu dubi nude hodc mét ¥ thire khong duoc phat hién do cac 1y do khach quan.
+ Trién khai mo hinh Al trén Raspberry Pi dé xtr 1y thoi gian thuc tir camera giam
sat.
- Xay dung hé thong giam sit va diéu khién tir xa:
+ Thiét ké giao dién Webserver hién thi trang thai thiét bi, cho phép diéu khién,
cAu hinh hé théng va nhan canh béo tir xa.
+ Tich hop truyén thong Modbus RTU va TCP/IP dé két ndi cac thiét bi diéu
khién, cam bién va hé thong Web.
- M6 phéng, kiém thir va danh gia hiéu qua hé thong:
+ Trién khai mé hinh diéu khién va gidm sat trén phan mém TIA Portal va moi
truong Python.
+ Danh gid céc ti€u chi: do chinh x4c mo6 hinh Al, thoi gian phan hdi, tinh 6n dinh
va kha nang van hanh dong thoi cac chiic ning.
3. Pham vi va d6i twong nghién ciru

Pham vi nghién ctru cua dé tai bao gdom thiét ké, mo phong va kiém thar mot hé
théng hd boi thong minh trong quy mé mé hinh. Hé thdng chua trién khai trén hd boi
that nhung c6 déy du tinh nang cia mot hé théng thuc té, bao g@)m cac khau xu ly nudc,
chiéu sang, canh bao Al, va giam sat Web.

Cu thé, pham vi dé tai gi6i han o:

- Phan cung: Cam bién do pH, clo du, muc nudc; van dién tir; bom loc, bom chim,;
PLC Siemens S7-1200; Raspberry Pi 5; camera IP.

- Phan mém: Lap trinh diéu khién PLC bang TIA Portal V17; huan luyén mé hinh Al
YOLOI1 nhan dién dudi nudc; thiét ké HMI va giao dién Web giam sat.

- Truyén théng: Tich hop két néi Modbus RTU va TCP/IP giira thiét bi diéu khién,
cam bién va hé thong gidm sat.

Dbi tugng nghién ctru chinh: Hé théng tu dong hoa xir Iy nurdc va chiéu sang ho boi,
g dung md hinh hoc sau dé giam sat hanh vi nguoi boi thong qua camera, giao tiép
dir lidu gitra thiét bi diéu khién, cam bién va nén tang Webserver.

4. Phuong phap nghién ctiru
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Trong qua trinh thuc hién dé tai, nhém da két hop nhiéu phuong phap nghién ciru
dé tirng budc xay dung va hoan thién hé théng. Cy thé nhu sau:

Nhoém da tién hanh khao sat tai Khu nghi dudng Marriot dé tim hiéu quy trinh van
hanh hién tai, dic biét 1a qua trinh diéu khién va str dung céc thiét bi dién. Qua qu4 trinh
quan sat va thu thap thong tin, nhém di xac dinh rd nhu ciu tu dong hoa ciing nhu nhitng
bat cap con tdn tai trong khau van hanh.

Phuong phap thiét ké va mé phong: Nhém st dung phan mém AutoCAD dé thiét
ké cac ban vé k¥ thuat, bao gé)m so' dd mach dong luc, mach diéu khién va tu dién. Tiép
theo, phan mém TIA Portal duoc sir dung dé mo phong hoat dong ciia hé thong.

Phuong phap huan luyén mé hinh nhén dién: Nhom tién hanh thu thip hinh anh thyuc
té, gan nhan dit liéu bang phin mém Roboflow, va huan luyén mé hinh nhan phat hién
dudi nude bang thuat toan YOLOv11 thyc thi trén nén tang trén Google Colab véi su
hd trg ciia GPU dé tang toc do xir 1y.

Phuong phap tich hop hé thong: Cac thanh phan nhu camera, mé hinh Al may tinh
nhing Raspberry Pi, b diéu khién PLC dugc két ndi va lap trinh hoat dong dong bo.
Viéc tich hgp dam bao toan hé thong hoat dong dong bo: do luong — xtr Iy — canh bao —
diéu khién — gidm sat tir xa.

Phuong phap kiém tra va danh gia: Nhoém kiém tra hé thong qua nhiéu lan chay thu.
Kiém tra tinh on dinh hé théng, kha nang diéu khién tir xa va do than thién vai nguoi
dung. Ngoai ra, m6 hinh Al dwgc danh gia qua cac chi sé nhu Precision, Recall, F1-
score, mAP.

5. Cau triic do an

Céu triic d6 an bao gdm

- Chuwong 1: Tong quan dé tai

Muc tiéu ctia d6 an 1a thiét ké va xay dung hé thong tu dong hoa ho boi thong
minh, bao gdm giam sat chat lugng nudc, chiéu sang, va an toan bang Al. Hé thng sir
dung cac cam bién dé do pH, clo va muc nudc, cung voi PLC Siemens S7-1200 va
Raspberry Pi cho giam sat va diéu khién tir xa. Cong nghé Al dugc ap dung dé phét hién
tinh huéng dudi nude.

- Chwong 2: Thiét ké hé thong ho boi théng minh

Chuong nay sé& trinh bay hé théng duoc chia thanh cac cap: cam bién va thiét bi
chap hanh (bom, van, cam bién) ; diéu khién trung tam (PLC, HMI) ; va giam sat tir xa
qua Raspberry Pi va Webserver. Cac thiét bi va cong nghé nhu PLC Siemens, camera
IP va Raspberry Pi dugc lya chon dé dam bao hé thong hoat dong hi¢u qua va dé dang
giam sat.

- Chwong 3: Chwong trinh diéu khién
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Chuong nay mo ta cac thuit toan diéu khién cho hé thdng xir Iy nudc, chiéu sang
va phat hién tinh hubng dudi nuéc qua camera Al Cac luu dd thuit toan chi tiét cho
tirng hé théng duoc dua ra, tir xtr Iy nudce cho dén diéu khién bom va camera giam sat.

- Chuong 4: Trién khai va mé phong hé thong

Trong chuong ndy, cic md phong hé thdng duoc trién khai trén phan mém TIA
Portal va Raspberry Pi. Cac budc thiét 1ap két ndi va mo6 phong cac hé théng xtr Iy nuée,
chiéu sang, va camera giam sat duoc trinh bay rd rang.

- Chwong 5: Kiém nghiém va ddnh gid
Chuong cudi cing sé& tong két cac két qua dat duoc tir hé thdng hd boi thong minh.
Céac mo phong va két qua kiém thir thue té s& dugc trinh bay dé danh gia hiéu qua cua
hé thong tir 6 nhin ra nhitng diém con han ché va dé xuat hudng phat trién trong tuong

lai.
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CHUONG 1.  TONG QUAN DE TAI
1.1 Pit van dé

Trong bi canh hién nay, viéc nang cao chat lvong quan 1y va van hanh cac khu vuc
cong cong, dac bict la ho boi, tré thanh mot yéu cau cép thiét. Ho6 boi khong chi phuc
vu nhu cau thé thao va giai tri ma con lién quan truc tiép dén stc khoe va an toan cia
ngudi st dung. Qua qua trinh khao sat tai khu resort Marriot, hé thong van hanh hd boi
van chu yéu dua vao phuong phap thi cong hodc ban tu dong, dan dén cac han ché nhu:

- Kho khan trong viéc kiém soat chat lugng nude theo thoi gian thyec.

- Khong phét hién kip thoi cac tinh huéng nguy hiém, dic biét 1a dudi nude.

- Thiéu kha ning van hanh tir xa va tich hop giam sat tap trung.

Trong khi d6, sy phat trién ctia cac cong nghé hién dai nhu tu dong hoa cong nghiép,
truyén thong van vat két n6i (IoT) va tri tué nhan tao (AI) mo ra co hoi 16n dé sé hoa va
thong minh hoa cac hé théng van hanh hién tai [1]. Viéc tich hop thiét bi diéu khién kha
trinh (PLC) dé diéu khién tu dong va ing dung Al thi giac may tinh dé gidm sat an toan
c¢6 thé mang lai nhiing loi ich sau:

- Giam tai cho nhan su van hanh.
- Tang tinh an toan va dd tin cay cho nguoi st dung.
- D@ dang tich hop vé6i hé théng giam sat tap trung cta khu vuc (SCADA/Cloud)

Péng chl ¥, cac giai phap giam sat sy ¢d dudi nude bang Al nhu AngelEye va cac
mo hinh thi gidc may tinh sau (Deep learning) da duoc chirng minh ¢6 hiéu qua vé thoi
gian phan hoi chi tir 3-5 gidy, so v&i 15 gidy cta phuong phap truyén théng [2], [3].
Nghién ctru thyc tién tai Thai Lan ciing chi ra rang hé thong computer vision c¢6 thé gitip
giam dang ké ty 18 tai nan dudi nudc [4].

Ttr thuc té d6, viéc nghién ctru va xay dung mot hé théng hd boi thong minh, c6 kha
ning giam sat tir xa va canh bao tinh huéng nguy hiém bang Al 14 can thiét va mang tinh
ung dung cao.

1.2 Quy trinh cong nghé
1.2.1 Quy trinh xir Iy nwéc ho boi
a. Nguyén nhan giy 6 nhiém va yéu ciu vé chat lwong nuéc sau xir ly

Sau khi qua sir dung nudc bé boi s& bi nhiém ban. Nhitng nguyén nhan gay 6 nhiém
chinh 1a su bai tiét tir co thé ngudi boi, bui bam va sy phat trién cac loai vi sinh vat, thuc
vat séng trong nudc.

Céc chat giy 6 nhiém cho nudc bé boi phan loai thanh ba nhém chinh sau:

- Nhoém 1: Cac vang dau, vang m& ndi trén bé mat .

- Nhoém 2: Cac chét ran lo ling .
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- Nhoém 3: Cac chit cin 16n chim dudi day bé .
Vi vay vi¢e can thiét 1a phai tra lai cho nudc bé boi su trong sach dé dam bao suc
khoé cho ngudi sir dung va méi trudng canh quan cia bé boi.
Theo tiéu chuan Viét Nam s6 TCVN 4260-2012 [5] va Thong tu 41/2018/TT-BYT
[6] vé cac tiéu chudn vé sinh va an toan cho cac Bé boi, nuéc Bé boi sau xur 1y phai dat
duoc céc tiéu chuin can thiét nhu sau:

Bang 1.1 Tiéu chudn nwdc ho boi sau xu ly

Tén chi tiéu Yéu cau

1. Nu6c Bé boi khong duoc kich thich da va cac mang nhay

2. D6 ctng (tinh theo CaCO3) < 500mg/l
3. b6 pH 72-74

4. Clorua hop chat < 0.5 mg/l
5. Clo tu do 1.5 -2 mg/l

b. Cong nghé loc nwéc tuin hoan
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_ BE BOM LoC > HE THONG VE HO BOI MANG
CANBANG > - > : SINH HO BOT > > X01

[

Nguyén 1y ctia hé thong loc: Ngudn nude cip dugc cip vao hop bé can bang thong

Hinh 1.2 So do khéi qud trinh loc tuan hodn

qua van phao, bom hut nudc s& hit nude tir 2 duong 6ng hit day (30%) va hit bé can
bang (70%) di qua hé thong loc nuéc > xir Iy hoa chét dién phan > bom dinh lugng chdm
axit > cap vao bé boi.

Dong chdy tuan hoan qua rinh thu nudc xa tran mang theo cic vang dau, vang m&
(can nhom 1) thu vé bé can bang, bé nay co tac dung thu gom nudce tir rinh xa tran quanh
bé vé r6i méi duogc hut vao bom loc. Ngoai ra, bé can béng con co thé tiép nhan luong
nuée sach bd sung hang ngay dé diéu chinh muc nude bé boi.

Dong chay tudn hoan thu qua day bé s& day toan bo can lo limg (cdn nhém 2) vé hd
thu day bé r6i hat béng bom qua h¢ théng loc. Céc loai can 16n, nang, hodc dugc keo tu
bang hoa chit keo tu chim xudng ling dong trén day bé (cin nhom 3) s& duoc hat di
hang ngay bang hé théng hut vé sinh.

Nhu vay, céc loai can déu duogc xir 1y trigt dé qua h¢ théng loc, nudc trong bé boi
s& khong bi that thoat ra ngoai nén cac hao hut trong qué trinh sir dung sé chi 13 luong
nudc bay hoi va rira ngugce cho binh loc.

1.2.2 Nguyén Iy hé théng chiéu sing
Hé théng dén hd boi WF7 duoc phan thanh 3 loai chiéu sang chinh:
- Pén soi quang: Gom 592 diém sang theo hiéu tng twinkle, duoc b tri ngiu nhién
v6i kich thude khac nhau.
- Pén véach hd boi gdm:
+ 26 den PL4A (Main Pool)
+ 8 den PL3 (Main Pool)
+ 8 den PL2 (Lounge Pool)
+ 10 den PL3 (Lounge Pool)
- Pén béc thang gdm 16 dén PL3 (Main Pool) , 8 dén PL3 (Lounge Pool)

Hé théng dén hd boi WE7 s& duoc phan chia va két ndi vé 3 tu dién dén ho boi, dat
tai khu vue gan ho boi dé dam bao khoang cach giira cac dén t6i ti dién duoc ngin nhit,
nham han ché sut 4p cho hé théng dén ho boi.

Nguyén 1y hoat dong hé thong dén:

- Ché 6 van hanh ty dong: Hé thong dén hoat dong theo tin hiéu timer tai ta dién hd
boi WF7.
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+ CCT25: ben bac thang PL3 (Main Pool & Lounge Pool) hoat dong theo tin
hiéu Timer 1 (tir 18 gior dén 22 gio)
+ CCT25A: Toan bo 592 diém dén soi quang hoat dong theo tin hi€u Timer 2
(tir 18 gid dén 4 gio sang hém sau)
+ CCT25B: Bén vach PL4A hoat dong theo tin hiéu Timer 3 (tir 18 gior dén 20
gio)
+ CCT25C: Bén vach PL3 (Main Pool & Lounge Pool) , dén vach PL2
(Lounge Pool) hoat dong theo tin hiéu Timer 4 (tir 18 gio dén 20 gid)
- Ché do van hanh béng tay: Pugc thyc hién bdi nhan vién van hanh thong qua cong
tac chuyén mach 3 vi tri tai ti dién hd boi WF7.
- Ché do van hanh tir xa: Hé théng c6 thé duoc diéu khién tir xa thong qua giao dién
diéu khién trung tdm, cho phép bat/tit hodc diéu chinh cac nhém dén bang thiét bi
di dong hodc may tinh két ndi mang.
1.2.3 Camera va Al
Hé thong camera Al phét hién dubi nudc hoat dong dua trén nguyén 1y tich hop giita
cong nghé xir Iy hinh anh thoi gian thuc va cac thuat toan hoc sau nham giam sét lién
tuc cac khu vuc nudce. Cac camera IP duogc lép dit cb dinh xung quanh bé boi hodc vung
nudc mo sé thu thap di lidu video va truyén vé mot don vi xtr 1y trung tdm, thuong 1a
thiét bi tinh toan nhiing hodc may chii chuyén dung. Tai day, cac mo hinh tri tué nhan
tao, dic bi¢t Ia mang no-ron tich chap (CNN) , duoc trién khai dé phan tich tung khung
hinh, nhan dién ngudi trong nudc va danh gia hanh vi nguy co nhu mat 6n dinh, chuyén
dong yéu hodc chim kéo dai [7], [8]. Khi hé théng phat hién tin hiéu bat thuong vuot
ngudng xac dinh, mot quy trinh phén tich ndng cao s& danh gia thém dé xac thyc mirc
d6 nguy hiém [8]. Néu tinh hudng duoc xac dinh 13 c6 kha ning dudi nude, hé thong
ngay 1ap tirc phat ra tin hiéu canh bao dén bo didu khién trung tam. Tlr d6, hé thong s&
tu dong kich hoat céac co ché phan hdi nhu chudng bao dong, den canh bao va gui thong
bao dén doi ngii ctru hg. Déng tho1, toan bo dir liu video va nhat ky canh bao duoc luu
trir dé phuc vu muc dich phéan tich sau sy ¢, giup cai tién lién tuc thuat toan va toi wu

hiéu suit hé thng trong twrong lai.

Min hinh
gidam st

Col bdo Nhan vien ciru

aong,.. — ho

|
|
|
|
. |
Be bol T’ Camera = Raspberry PI S
|
|
|
|

Hinh 1.3 So do khéi hé thong camera Al
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Hé théng dugc mé ta & Hinh 1.3 bao gém cac thanh phan chinh sau:

- Camera: Thu thap dir li€u, c6 nhiém vu quay hoac chup hinh anh tur bé boi.

- Raspberry Pi 5: Pugc st dung dé xir 1y dit liéu tir camera. Duya trén bdi canh,
Raspberry Pi 5 chay mé hinh YOLO11, m6t mé hinh hoc séu tién tién cho phat hién dbi
tuong theo thoi gian thyc. M6 hinh nay co thé dugc huin luyén dé nhan dién cac ddi
tugng Raspberry Pi 5 ¢ hai dau ra: mot két ndi véi man hinh dé hién thi két qua, va mot
két ndi voi bao dong dé kich hoat khi can thiét.

- Man hinh: Hién thi, cho phép theo d&i tryc tiép hinh anh va két qua dy doan tir
mo hinh dugc chay trong Raspberry Pi 5.

- Coi bdo dong: Canh bdo dén nhén vién ctru ho d€ kip thoi xir 1y khi ¢ tinh hudng
nguy hiém.

1.3 Giai phap dé xuat
Pé dat dugc cac myc tiéu néu trén, dé tai dé xuét trién khai giai phap theo mo hinh
két hop giita PLC Siemens S7-1200, Raspberry Pi, camera IP va mé hinh Al cu thé:
% He théng diéu khién tw dong héa trung tim
- Sir dung PLC Siemens S7-1200 (CPU) dé diéu khién toan bo hé théng loc nudc,
bom hoéa chat va chiéu sang.
- Thiét 1ap chuong trinh diéu khién trong phan mém TIA Portal véi cac khi chire
nang FB/FC 10 rang.
- Két ndi cam bién pH, Clo, muc nudc bang giao thitc Modbus RTU hoic analog
4-20mA.
% Hé thong gidm sdt bang AI
- Lép dit camera IP tai céc vj tri chién lugc quanh ho boi.
- Sir dung Raspberry Pi 5 dé thu nhdn ludng video va chay mé hinh Al dua trén
OpenCV + YOLO.
- Al phan tich hanh vi ngudi boi, phat hién cac bat thuong (dubi nude, bat dong,
bat tinh) .
% Hé thong giao tiép va gidm sdt tir xa
- Tich hop Web Server va sir dung Raspberry Pi dé 1am Server st dung HMI ctia
S7-1200 dé hién thij thong tin hé thong tai chd.
- Giao tiép PLC — Al — Web qua cac giao thirc TCP Socket.
- Giao dién cho phép:
+ Quan sat thong sb thuc té (pH, Clo, myc nudc) .
+ Nhan canh bo thoi gian thyec.
+ Thao tac diéu khién thiét bi tir xa.
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Nghién citu va thiét ké hé thong tw dong héa hé boi véi gidm sat chat lwong nwée, chiéu sang va an toan
thong minh
CHUONG 2. THIET KE HE THONG HO BOI THONG MINH
2.1 So dd phan cap hé thong
©06e0¢|

Trink dayt webr

|

FLASK SERVER

l

RASPHRERRY PIS

CAMERA P

h 4

STComms ever
TCPIP
PROFINET
PLC ST-1200 HMI
MODEUS RTU MODUL 10
CAM BIEN CAM BIEN PO BOM CHIM BOM CHIM
PO pH cLo BOMLOCL |.. |BOMLOCS WE WES VAN

MODUL 10

CAM BIEN BOM HOA BOM HOA BOM GIA BOM TUAN BOM TUAN

MUC NUOC CHAT 1 CHAT2 NHIET HOAN1 HOAN 2
MODUL 1O

1 1

CHUONG
BAO DONG

CHIEU SANG

Hinh 2.1 So' d6 phén cap
2.2 Mb ta h¢ thong
2.2.1 Cip truong
La noi thu thap dit liéu cam bién va két ndi cac thiét bi chap hanh
a. Cam bién
- Cam bién do pH: Giam sat do kiém/axit ciia nude, duge két néi voi PLC bang giao
thirc Modbus RTU thong qua modul mo rdng.
- Cam bién do Clo: Theo ddi n@)ng dd Clo con du trong nudce, dugce két ndi v6i PLC
bang giao thirc Modbus RTU théng qua modul mé rong.
- Cdm bién mirc meée: Xac dinh muc nude trong bé, dung dé diéu khién may bom va
van dién tur,
b. Thiét bi chap hanh
- Bomloc (BOM LOC I.... BOM LQOC 6) : Cac bom nay c6 nhiém vu loc va tuan hoan

nudc trong ho boi theo chu trinh tyu dong, dam bao chit lugng nudc ludn trong tinh
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trang sach s&. Mdi bom s& hoat dong theo lich trinh da duoc lap trinh san hoic theo

cac chi sb chét luong nude.

- Bom chim (WF7, WFS8) : Cac bom chim nay duoc st dung dé bom nudc ra khoi hd
boi hodc khu vuc phong ki thuat khi xay ra cac su ¢6 nhu v& duong dng hodc ngip
lut, ddm bao an toan cho toan bo hé théng va cac khu vyc lién quan.

- Van diéu khién: Van nay diéu chinh dong nude vao bé can bang, dam bao myc nude
trong hd luén & mirc chuin. Chirc ning nay duoc tu dong hoa va diéu khién thong
qua cac cam bién va PLC.

- Bom héa chdt: Bom nay c6 chiic ning tu dong thém hoa chit vao nudce hd boi dé
diéu chinh pH va cic nong d6 hoa chat can thiét nham duy tri chat lugng nuéc dat
tiéu chuan vé sinh va an toan cho ngudi str dung.

- Chiéu sang: Hé thdng chiéu sang dugc diéu khién béi PLC, cho phép bat/tit dén
theo thot gian cai dat san. Hé théng c6 thé hoat dong & ché d6 tu dong, thu cong hodc
diéu khién tir xa thong qua giao dién Web.

- Chuong bao dong: Bédo dong khi c6 su ¢d nhu 1o ri, muc nude bat thuong va canh
bao cho nhan vién ctru ho khi c6 tinh hudng dudi nude & bé boi

2.2.2 Cip diéu khién

PLC S7-1200: Bo diéu khién 1ap trinh Siemens, dong vai tro trung tam diéu khién.

No:

- Nhan dit liéu tir cam bién.
- G tin hiéu diéu khién dén cac thiét b chép hanh nhu bom, van, chiéu sang...
- Két ndi v6i HMI va Raspberry Pi.
HMI (Human-Machine Interface) : Thiét bi giao tiép giita nguoi van hanh va hé
théng PLC, hién thi trang thai va cho phép diéu khién c4c thiét bi tai chd.
2.2.3 Cip diéu khién, giam sdt
Raspberry Pi 5: May tinh nhung dung lam gateway loT.

- Raspberry Pi két néi véi PLC: dé lay dit liéu theo thoi gian thuc thong qua cac
giao thirc Ethernet hoic Profinet. Piéu nay giup két ndi va trao d6i dir liéu mot
cach lién mach giita céc thiét bi trong hé théng. Truyén dit liéu 1én server Flask.

- Truyén dir liéu lén server Flask: Raspberry Pi gii dit liéu thu duoc 1én server
Flask, noi nay s& xir Iy cac yéu cau va phan hoi tir giao dién Web.

- Nhdn énh tir giao dién Web: Hé théng nhan 1énh diéu khién tir giao dién Web,
cho phép diéu khién tir xa cac thiét bi trong hd boi.

Flask Server: Pong vai tro 1 giao dién Web trung tdm dé diéu khién va giam sat

hé thdng tir xa.
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- Giao dién gidm sdt tir xa: Server cung cAp mot bang diéu khién dua trén Web,
cho phép ngudi dung truy cép va theo ddi tinh trang hoat dong cua céc thiét bi
trong ho boi nhu chit lvong nudce, hé thong chiéu sang va an toan.
- Luwu trit dit liéu va phdn tich canh bao: Server con tich hop chic nang luu trix
dir liéu hoat dong cua hd boi va phan tich cac canh bao duoc kich hoat boi hé¢
théng AL
Trinh duyét Web: Ngudi dung c6 thé truy cap giao dién giam sat tir Web qua trinh
duyét trén PC hodc thiét bi di dong dé giam sat va diéu khién hé thong tir xa.
2.2.4 Camera IP

Nhu da trinh bay & muc 1.2.3, Camera IP ¢6 nhi¢m vu thu thap dit liéu, gidm sat
video khu vuc bé boi , giri ludng video vé Raspberry Pi thong qua giao thirc TCP/IP
phuc vu tinh ning phat hién dudi nudc bang Al
2.3 Danh muc cac thiét bi
2.3.1 Raspberry PI 5

Raspberry Pi 5 gitip hé thong hd boi hoat dong linh hoat va c6 kha ning mo rong.
N6 d6ng vai trd nhu mot cau ndi gitta cac cam bién va PLC véi giao dién Web, cho phép
diéu khién tir xa va giam sat toan bo hé thong hd boi thong qua mdi trudng internet.
Viéc sir dung Raspberry Pi 5 giup tiét kiém chi phi phan ctng, d& dang trién khai va bao
tri, dong thoi hd tro giao tiép dir liéu nhanh chéng va 6n dinh.

Raspberry Pi 5 c6 cac thong s6 k¥ thuat nhu sau:

- Boxuly:

+ Broadcom BCM2712
64-bit ARM Cortex-A76 (ARMv8-A ISA)
Loi ta
Tién trinh SoC 16nm
Xung nhip t6i da 2.4GHz
64KB I & D cache

+ 512KB pre-core L2 cache va 2MB shared L3 cache

- C6 thém 16p kim loai giup tan nhiét hi€u qua hon
- Két ndi Hinh anh/Camera: 2 cong x 4-lane MIPI 22-way CSI/DSI
- Luu trit: Khe cim thé nhg MicroSD, hd tro ché do truyén dir liéu cao SDR104
- Yéu cau ngudn dién: 5V/5.0A qua cong USB type C, véi PD (Power

+ o+ 4+ o+ o+

Delivery)
- Kich thuéc: 88 mm x 56mm x 17mm
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Hinh 2.2 Raspberry Pl 5

2.3.2 PLC

PLC dong vai tro nhu mdt bd ndo gitp tu dong hoa cac qua trinh quan trong trong
hd boi nhu loc nude, didu khién héa chét, va chiéu sang. Piéu nay giam thiéu su phu
thudc vao cong viée tha cong, dam bao hé théng van hanh 6n dinh va chinh xac. O db
an dé thuén tién cho viéc méd phong va két ndi cac thiét bi ching em sur dung PLC
Siemens S7-1200 CPU 1214C, DC/DC/DC

Thong s6 k¥ thuat:

- Mai san pham: S7-1200 6ES7214-1AG40-0XBO.

- Ngudn cap: Pién ap AC 85-264V, tan sb 47-63 Hz, dong tiéu thu t6i da 180

mA.

- Bd nhdé: 50 KB lam viéc, 1 MB tai.

- Pau vao/ra: 14 DI, 10 DO, 2 Al (d6 phan giai 10-bit).

- QGiao tiép: PROFINET, TCP/IP, hd trg Web Server.

- Kich thuéce: 90 x 100 x 75 mm, trong luong ~420 g.

- Giao thtrc két ndi: PROFINET, TCP/IP, Web Server.

- Output: Digital Output (DO), Analog Output (AO) (tiy model mé rong) .

Hinh 2.3 PLC §7-1200
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2.3.3 Modul mo rong
a. Module truyén thong CM 1241 RS485

Module CM 1241 dugc thiét ké dé bo sung két ndi truyén thong RS-485 cho PLC
S7-1200, hd tro cac chuan Modbus RTU Master/Slave, ASCII va USS, giup két ndi vai
céc cam bién hodc thiét bi twong thich RS-485 mot cach d& dang. Thiét bi nay phu hop
voi1 firmware > V4.0 va c¢6 kha nang cach ly tin hi€u 1én té1 500 V gifra ngo field va
logic. Module cdp ngudn truc tiép tir CPU PLC, hoat dong trong dai nhiét do —
20...460 °C, c6 kich thudc nho gon (71 x 100 x 75 mm) , va rat thuan tién khi cu hinh
thong qua TIA Portal st dung GSD hoac thu vién tuong thich.

Hinh 2.4 Modul truyén thong CM 1241
b. Cac module DI/DO mé rong
SM 1221/SM 1222/SM 1223 d thu thap tin hiéu k¥ thuét sb tir cam bién murc va
diéu khién tai ra nhu bom, van, relay, coi bao.

Hinh 2.5 Cac module DI/DO mo rong

2.3.4 Man hinh HMI
HMI 12 giao dién gitta ngudi van hanh va hé théng PLC, giup hién thi thong tin vé
trang thai cta cac thiét bi trong hd boi nhu bom, hé théng loc, van diéu khién, va céc
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thong sb chét luong nude nhu pH va Clo, tir d6 nguoi st dung c6 thé kip thoi can thiép
va diéu chinh hé théng. HMI gitp ting tinh hiéu qua va giam rai ro do thao tac khong
chinh xac hoic 15i k¥ thuat trong qua trinh van hanh.

Vi muc tiéu dy an 1a thiét ké va mé phong, kiém nghi¢m hé théng tu dong hoa hd
boi, nhém da quyét dinh lira chon man hinh HMI véi cac thong s6 nhu sau:
- Dong san pham: KTP1200 Basic color DP
- Thiét ké man hinh: Thiét ké man hinh hién thj man anh rong TFT, deén nén LED
- Kich thuéc man hinh: 12 in (261.1 x 163.2 mm)
- S6 lwong mau séc: 65 536
- Bo phan giai: 1280 x 800 Pixel

MEMENS

: —
l = | [ =3 | l | H[ =3
=

Hinh 2.6 Man hinh HMI KTP1200 Basic color DP

2.3.5 Cim bién
a. Ro'le murc nwéc Omron 61F-GP-N
Cam bién muc nudc gitp duy tri muc nudce 6n dinh, tranh tinh trang ngap hoic thiéu
nudc, tor d6 dam bao rﬁng cac thiét bi bom va loc hoat dong dung theo yéu cau. Viée
nay gitp hé thong hoat dong 6n dinh hon va giam thiéu cic sy cd c6 thé xay ra trong
qué trinh van hanh.
Bang 2.1 Bdng théng s6 ky thudt Omron 61F-GP-N

Théng s6 Gia tri
Model Omron 61F-GP-N
Nguén cap 220 VAC, 50/60 Hz
Cong suit tiéu thu ~3.5 VA
Loai tiép diém 1C (SPDT — NO/NC)
Dong chiu tai 5A 220 VAC (tai trg), 3 A 220 VAC (tai cam)
SVTH: Ho Tuan Phong GVHD: TS.Nguyén Thj Kim Truc 16
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théng minh
Thoi gian dap ung ON: 80 ms / OFF: 160 ms
S dién cuc 3 (E1, E2, COM)
bién &p dién cuc 8 VAC
Dong dién dién cuc Dudi 1 mA
Chiéu dai day cuc Tbi da 100 m
Nhiét do hoat dong —10 dén +55°C
Trong lugng 170 g
Lép dat Dang socket PTFOSA

CALTWON am

(LR
LR

% ey semern et

Hinh 2.7 Ro le mirc nuwéc Omron
b. Cam bién do pH (S-pH-01)
Pé giam sat chat lwong nudc sau qua trinh loc, cling nhur dam bao nuéc trong hd

boi duy tri & mac pH an toan, & cudi dudong ong tra s€ duoc lap cam bién do pH, dir li¢u

tr cam bién s€ dugce dua vé PLC. Sau do PLC s€ so sanh v&i gia tri an toan tir 46 dua ra

canh bao cho ngudi van hanh kip thoi khic phuc nguyén nhan lam cho d6 pH khong dat

chuan.

Bdng 2.2 Bdng théng sé ky thudt cam bién do pH (S-pH-01)

Théng s6 Gia tri
Model S-pH-01
Thong sb do b6 pH
Ngo ra tin hi¢u RS485 (Modbus RTU), Analog 0-2V
Téc d6 baud 9600 bps
bia chi mac dinh 01
bié¢n ap hoat dong 33~5.5VDC
Dai do 0—-14 pH
Do phan giai 0.01 pH
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thong minh
D9 chinh xac +0.1 pH
Nhiét do hoat dong 0-60°C
Thoi gian phan hoi <1 giay
Chdng nudc P68
Chiéu dai cap I m
Giao thirc truyén thong Modbus RTU (8N1)

3/4 NPT Screw Thread

- »

160mm

-~ e -

20mm 90mm 20mm  30mm

Hinh 2.8 Cam bién do pH (S-pH-01)
¢. Cam bién do Clo dw (BH-485-CL)
Tuong tu, véi ndng do Clo du ta ciing s& lip mot cam bién do Clo du trong nude va
dugc truyén thong voi PLC qua giao thire Modbus RTU.
Bdng 2.3 Bang thong sé ky thudt cam bién do Clo dw (BH-485-CL)

Thong so Gia tri
Model BH-485-CL
Théng s6 do Clo du (Residual Chlorine)
Ng0 ra tin hi¢u RS485 (Modbus RTU)
Téc d6 baud 9600 bps
bia chi mac dinh 01
bién &p hoat dong 12~24V DC
Dai do 0—10 mg/L
D0 phan giai 0.01 mg/L
D3 chinh xac +5% gia tri do
Nhié¢t do hoat dong 0-60°C
Ap suét lam viéc <0.3 MPa
Chét li¢u PVC
Chéng nudc P68
Tuoi tho Trén 12 thang
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Hinh 2.9 Cam bién do Clo dw (BH-485-CL)

2.3.6 Van dién tir
Két hop v6i cam bién muc nude gitp diéu chinh dong nudce cip vao bé can bang,
gitip duy tri muc nude 6n dinh.
Bdng 2.4 Bdng théng s6 ky thudt van dién tir

Thong so Gia tri
Model NABA Series — 10 Nm
bién ap hoat dong AC/DC 24V £10% hoac AC 230V £10%
Tan s6 50/60 Hz
Mb-men xodn danh dinh | 10 Nm

Thoi gian chay (90°)

30/ 60 /90 giay (tuy chon)

Tin hiéu diéu khién

ON/OFF hodc Modulating (0-10V / 2—-10V)

Tin hiéu phan hoi 0—-10V hoic 2—-10V (danh cho loai modulating)

Cong suat tiéu thu 2.5 W (standby) , t6i da 6.5 W

Cap bao vé P54
Nhiét d6 moi truong | -10°C dén +50°C
Goc quay 90° £3°
Giao dién co khi Truc vuéng 10x10 mm hodc tron @10 mm
Chiéu dai cap 1 mét
Trong luong 0.9 kg

Phu kién tuy chon Cong tac gi61 han, b bao vi tri, hoac tay quay khan cép

2.3.7 Bom lgc
Bom loc ¢6 nhiém vu loc nuée hd boi, dam bao réng nudc trong hd ludn sach s& va
trong su6t. Bom nay hoat dong lién tuc dé loc cac chét rin va vi khuan trong nudc.
a. Tinh toan hra chon thiét bi
Thé tich bé boi : 1010 m?
Thé tich bé can bang: 40 m?

0, :?(nf/h) _ 1010+40

= 210(m’/ h)=0,056(m’ /) 2.1)
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Trong do:
- Op:Luulugng loc (m’/h)

- T Thoi gian loc nuée di véi bé boi (h)
- V: Thé tich nuéc can xt Iy (m?)
Suy ra ta chon binh loc nhu sau: Chon 6 (5 hoat dong + 1 du phong) binh loc cat hd
boi emaux S1200 ¢6 ¢6 luu lugng 52.8 m¥/h, kich thudc: 1410x1200mm.
Dua vao sb lugng binh loc ta chon 6 bom loc (5 hoat dong + 1 du phong)

_OxHxM,, (0,056+5)x17x1000
102x H' 102x0,8

=2,33(kW) (2.2)

Trong do:

- P:Cong suat may (kW).

- Q: Luu luong nude duge bom (m?/s).

- H: Coét nudc bom (m).

H =h,+h+h,+h, 6 +h,=17 (2.3)

h,, : chiéu cao hinh hoc muc nude tir dau hut téi dau x4 bom (10m)
h, : ton that theo chiéu dai éng hut (0,2 m)
h, : ton that theo chiéu dai ong day (1,2 m)

+ o+ o+ o+

h., : ton that cuc bd theo dudng ong hit va day

h, =30%x(h,+h,)=0,4(m) (2.4)
+ hy,: ton that tai cot loc (5m)
- M,, : tytrong nudc (1000kg/ m?) .
- H’: Hiéu suit may bom (0, 8 — 0, 9)
Bang 2.5 Tinh todn thong so ton that

Dién giai Ong hut Ong day Vit lidu ong Ap lyc
Duong kinh trong
() 207, 80 147, 60
Tdc do 0, 79 1,56 uPvVC PN10
10001 3,07 15,73
Chiéu dai 67 77
Ton that 0,2 1,2
Hé s6 an toan bom: 0, 43
P, = (2) fé — 5,42(kW) 2.5)
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b. Thong sb ky thuat
Dué6i day 1a bang thong sb k¥ thuat tong quat cua dong may bom Hydrau-Power
theo tai liéu hang.

Bdng 2.6 Bang thong sé ky thudt bom loc

Théng s6 Gia tri
Model Hydrau-Power Series
Loai bom Centrifugal Pump — End Suction
Cong suat hoat dong 5.5kW
bién &p 3 phase — 400V / 50Hz
Cap bao vé P55
Luu luong t6i da 90 — 168 m*/h tuy model
Cot ap t6i da 12 — 22 m tily model
Vat liéu than bom Composite / Thermoplastic reinforced
Canh bom Noryl hodac PPO
Truc bom Inox 316
Puong ong hat/xa DN&8O (3 inch) / DN65 (2.5 inch)

C Head (m)
Code Connaction Size Horsapower Straner RPM Power Noigs 7™y
N 10
380V/S0Hz ANSI/DIN (hp) Vol (L) (kW) {dB)

Hinh 2.10 Bom loc

2.3.8 Mady dién phin muéi

Hé thong dién phan mudi 1a mot giai phap than thién moi trudng dé tao ra clo tu
nhién cho hd boi tir mudi hoa tan trong nudc. Thiét bi hoat dong dya trén nguyén ly dién
phan dung dich NaCl, tao ra clo hoat tinh khur khuan.
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Nghién citu va thiét ké hé thong tw dong héa hé boi véi gidm sat chat lwong nwée, chiéu sang va an toan
thong minh

a. Tinh toan hra chon thiét bi
Hé thong khir trung bé boi gdm 8 may dién phan mudi co chirc ning dién phan tao
ion CI - diét khuan trong budng dién phan véi tbc do
50(g / h)x5(h)x8=2000(g) (2.6)
cho 1050 m? nudc tuwong tng véi 1,9 gram/m? phi hop véi tiéu chuan xt Iy 1-2mg/1.
b. Théng s6 k§ thuat
Duéi day 1a bang thong s ki thuat tong hop cua thiét bi DPPM theo tai liéu nha san
Xuét.
Bdng 2.7 Bdng théng s6 k thudt may dién phan mudi

Théng s6 Gia tri

Tén thiét bi Bo dién phan mudi (Salt Chlorinator)

Nguyén ly hoat dong Pién phan dung dich mudi NaCl dé tao clo

bién &p hoat dong AC 220V / 50Hz

Cong suat tiéu thu Khoang 200 — 600 W (tuy cong suat hé thong)

Nong d6 mudi yéu cau | 3, 000 — 6, 000 ppm (t6i uu khoang 5, 000 ppm)

Luu lugng nuée yéu cau | > 5 m*h

Ap suét van hanh <2.5 bar
Vat liéu buéng dién phan | Titanium phu Ruthenium / Iridium
Hién thi Man hinh LED hodc LCD
o Bao vé qua nhiét, qua ap, khong co nudc, nong dd mudi
Bao vé P
thap
Tin hiéu dau vao C6 thé tich hop relay diéu khién / cam bién luu lugng
Ung dung Khir tring nude hd boi, spa

Hinh 2.11 May dién phdn mudi
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Nghién cieu va thiét ké hé thong tw dong hoa hé boi véi giam sdt chat lwong mieée, chiéu sang va an toan
thong minh

2.3.9 Bom dinh lugng
Bom dinh lwong 13 mot thanh phan quan trong trong hé thdng xir Iy nude hd boi,
dam bao viéc cung cip chinh xac hoa chit nhu clo hodc axit dé duy tri chat luong nuéc
dat chuén.
a. Tinh toan hra chon thiét bi
Thé tich hd boi: 1050 m>.
- Luong axit can chim: Dya trén nhu cau diéu chinh pH tir 8.0 xudng 7.4.
- Nong d¢ axit HCI: Str dung dung dich HCI 30% (c6 thé tir 15%-35%) dé dat hiéu
qua va an toan.
- Theo kinh nghiém chung, dé giam 0.1 don vi pH cho mdi mét khéi nuéc, can
khoang 0.01 - 0.02 L dung dich HCI 30%.
Téng lwong axit can cham:
Dé giam tir pH 8.0 xudng 7.4 (giam 0.6 don vi pH) , can chdm khoang:
0.01/x1050 m?x5=>52.5/ HCI 30%. 2.7)
b. Thong so ky thuat
Dua vio thong s tinh toan duoc, dudi day 1a bang thong s6 ki thuat ctia bom dinh
luong duogc sir dung trong dé tai. Bom c6 kha nang ty diéu chinh luu lugng bang cach
thong qua tin hiéu analog tir cam bién do pH di kém.
Bdng 2.8 Bang théng sé ky thudt bom dinh heong

Thong so Gia tri
Model DP-Mini / DP-01 / DP-02 / ...

Loai bom Bom dinh luong dién tur
Luu lugng 0.5 dén 20 L/h (tuy model)

Ap suét lam viéc 0.5 dén 10 bar

bién &p hoat dong AC 220V / 50Hz
Cong suat 30-45W

Vit liéu ddu bom PVDF, PVC hoac SS316

Pau vao hoa chat Ong PVC/FKM

Diéu chinh luu luong Tu dong qua tin hiéu diéu khién (420 mA)

2.3.10 Bom chim
a. Tinh toan hra chon thiét bi
Thé tich hé bom chim:
V' =2x0.75%0,8=1,2m’ (2.8)
Chon thoi gian dé hiit toan by nuéc trong hé bom chim 1a 3 phut
Luu lugng bom can thiét Q:
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Nghién citu va thiét ké hé thong tw dong héa hé boi véi gidm sat chat lwong nwée, chiéu sang va an toan

thong minh
0= L2 =0,006(m’ / s) (2.9)
180 '
Ap dung cong thirc (1) v6i cot ap bom 8 m ta tinh dugc cong suat may bom
HxM
:Qx xM, , :O’OO6XSXIOOO:O,59(kW) (2.10)
102xH' 102x0,8
Hé sb an toan bom: 0,43
0,59
P,=—""—=136(kW 2.11

b. Thong s6 ky thuat
Dung cho hé théng bom su ¢6, thong s6 k§ thuat duogc trinh bay ¢ bang sau
Bdng 2.9 Bdng théng s6 ky thudt bom chim

2.3.11 May gia nhiét

&

Hinh 2.12 Bom chim

Thong so Gia tri
Model Pentax DMT 210
Loai bom Bom thai chim than ngang
Luu lugng 0 - 60 m*h
bién &p hoat dong 3 pha/50Hz
Cong suat 1.5kW / 2HP
Cot ap 52-199m
Cap do chong nudce P68
TYPE | i . i ) Q (m?/h - I/min) ) ) ) i
P2 PP | 0 | 6 | 12 | 18 | 24 | 30 | 36 | 4 | 48 | 54 | 60 | 66
o - kW) 0 | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100
. [Py [ 6wy | 1~ | 3= | _ » bl
DM 160 DMT 160 | 15| 11 6 1 153 ] 138 | 123 [ 110 ] 98 | 84 | 71 | [ 38 [
DM 210 DMT210 | 2 | 15 | 33 |31 | 199 | 184 | 167 | 152 | 138 | 124 | 11,3 | 101 | 86 | 70 | 5.2
= ] 4 4,1 29,9 Ll b <U,0 E,l 17,0 10,5 LEAY 13,0 s 1 109 I, 0,8
/\
&

May gia nhiét Heatpump 12 thiét bi str dung nguyén 1y bom nhiét dé 1am néng nudc

ho boi mot cach tiét kiém nang luong. Thay vi st dung dién trd dé sinh nhiét truc tiép,
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Nghién citu va thiét ké hé thong tw dong héa hé boi véi gidm sat chat lwong nwée, chiéu sang va an toan

thong minh

Heatpump tin dung nhiét tir méi truong khong khi dé gia nhiét cho nudc, giup ting hiéu

qua va giam chi phi vin hanh. Duéi day 1a bang thong sé ky thuat tong hop tir tai lidu

nha san xuat.

a. Tinh toan lra chon thiét bi

Thong tin dau vao:
- Thé tich bé: 1010 m?

- Nhiét d6 nudc ban dau: 26 °C
- Nhiét d0 mong mubn: 29 °C

- Thoi gian gia nhiét: 72 gio
- S6 luong may gia nhiét: 2

Nhiét luong can thiét dé tang nhiét 4o nudce

Trong do:

- m: khéi luong nude (kg) = 1010 x 1000 = 1.01 x 10° kg

- ¢: nhiét dung riéng cua nudc = 4.186 kJ/kg°C
- AT: d¢ tang nhiét do =3 °C

Cong suit gia nhiét

Cong suat moi may

O =mxcxAT=101 x 10° x 4,186 x 3 = 12,68x 10° kJ (2.12)
6
Q_12,68x10" _ 4q o4 (2.13)
72x3600
48,9
P, =252 204 5(kW) (2.14)

— Chon may gia nhiét c6 cong suat 29, SkW (du phong ton thit nhiét)

b. Thong sb ky thuat

Bdng 2.10 Bdng thong sé ky thudt mady gia nhiét

Théng sb

Gia tri

Loai thiét bi

May gia nhiét bom nhiét (Heatpump) cho hd boi

Nguodn dién

AC 220V/1 pha hoac 380V/3 pha, 50Hz

Cong suat suoi

5 =35 kW (tuy model)

COP (hé s6 hiéu sut) >5.0
Nhiét do hoat dong ngoai troi | -10°C dén +43°C
Dai nhiét d6 nudc 20°C — 40°C
Moi chat lanh R410A / R32
Luu lugng nude yéu cau 13 m3/h
Ap suit t6i da <3.0 bar
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Nghién citu va thiét ké hé thong tw dong héa hé boi véi gidm sat chat lwong nwée, chiéu sang va an toan

thong minh
Mirc on <48 — 58 dB (tuy model)
Loai trao ddi nhiét Titanium trong vo PVC hodc Inox
Churc nang Suo1 hodc gitr nhiét, tuy dong xa bang
Diéu khién Bang diéu khién k¥ thuét s / cam tng

FLUIDRAA

PCOL

/
I

Y

Hinh 2.13 May gia nhiét
2.3.12 Bom tuin hodan cho mdy gia nhiét
a. Tinh toan lra chon thiét bi

Duya vao luu lugng nude can thiét cia may gia nhiét ta tinh duoc cong suat can

cho may bom
po OxHxM,, (13x2+3600)x19x1000
102xH' 102x0,8
Hé sb an toan 1a 0, 43

= 1,68(kW) (2.15)

1,68
"~ 0,43
— Chon bom ¢6 cong suat 1a 4 kW va cot ap 1a 19m
b. Thong sb ky thuat
Bang 2.11 Bang théng s6 kj thudt bom cho mdy gia nhiét

=3,9(kW) (2.16)

Thong so Gia tri
Model Hydrau-Power Series
Loai bom Centrifugal Pump — End Suction
Cong suat hoat dong 4kW
bié¢n ap 3 phase — 400V / 50Hz
Cép bao vé IP55
Luu luong t6i da 220 m*/h
Cot ap toi da 12—22m
Vit liéu than bom Composite / Thermoplastic reinforced
Canh bom Noryl hodac PPO
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Nghién citu va thiét ké hé thong tw dong héa hé boi véi gidm sat chat lwong nwée, chiéu sang va an toan
thong minh

Truc bom Inox 316

APSS550P 13
J P STUN U0 2 13 o . ] 2 g
9023303 APS1000P 67/DN150 10 30 1450 7.5 68 - 210 185 180 160 135
9023304 APS1500P 67/DN150 15 30 1450 1" 68 - 270 260 250 240 210

2.3.13 Chiéu sing
Pé tinh toan chiéu sang ta dua vao congg thic sau
®,, =S xE (2.17)
Trong do:
- @, :tong quang thong yéu cau (Im)
- S: Dién tich hd boi (m?)
- E:Doroiyéu cAu (lux, tirc Im/m?)
S6 luong dén duogc tinh bang cong thirc
()
N = q’)—"’“’ (2.18)

d
Trong do:
- ®@,,,: tong quang thong yéu cau

- ®@,: quang thong mdi dén

Bdng 2.12 Tinh chon chiéu sing

TIEU CHUAN TINH CHON
. . CONG SO LUQONG o,
PO ROI TIEU ] QUANG . . DIEN TICH
. SUAT o PEN (C3i) . .
LOAI HO BOI CHUAN . THONG PEN CHIEU
DEN Tinh Lua ,
Lumen/m? (Im) SANG (m?)
W) todn chon
MAIN POOL 100 36 2900 259 | 26cai 750
LOUNGE POOL 100 3 250 8.0 8 cai 20
POOL BAR 150 2 200 9.75 10 cai 13
STEP MAIN .
150 2 200 1575 | 16cai 21
POOL
STEP LOUNGE '
150 2 200 7.5 8 cai 10
POOL
POOL DECK 100 2 200 7.5 8 cai 15

Trong chuong 2 ndy, di trinh bay su phan cap rd rang gitta cac cap do: cap trudng
(thiét bi chap hanh va cam bién), cap diéu khién (PLC va HMI) va cép giam sat
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Nghién citu va thiét ké hé thong tw dong héa hé boi véi gidm sat chat lwong nwée, chiéu sang va an toan

thong minh

(Raspberry Pi va Webserver). Cling voi d6 1a cac thiét bi liwa chon, nham giai quyét cac

van dé thuc tién trong van hanh ho boi nhu kiém soat chat lugng nudc, chiéu sang, va

canh bao an toan.

Bdng 2.13 Badng thong ké danh muc cdc thiét bi chinh

STT Tén Thiét Bi S6 lwong Ghi chi
1 May bom loc 6 Bom tuan hoan nuéc hd boi
2 | May dién phan mudi 6 Gin sau mdi binh loc
3 Bom dinh luong héa chit 2 Bom cham pH va Clo
4 | Cam bién murc nuée 2 Bé can bang + hd bom chim
Y Gan vao duong dng nudc sau xir
5 | Cam bién pH 1 ]
ly
. Gan vao dudng dng nudc sau xir
6 | Cam bién Clo du 1 ]
ly
7 | Bom chim (bom sy c¢d) 2 Du6i bé can bang
. Diéu khién nudc cap vio bé can
8 | Vandi¢n tu 1 .
bang
L. i Trong ving HEATPUMP
9 | May gia nhiét (Heatpump) 2
SYSTEM
10 Bom tudn hoan cho may gia 5 Hut va day nudc qua heat
nhiét exchanger
Theo mo ta dé tai, gan quanh ho
11 | Camera IP 4 )
(AI giam sat)
_ Gateway Al server diéu khién
12 | Raspberry Pi 5 1
Web, SCADA
PLC Siemens S7-1200 CPU s 2
Trung tdm diéu khién toan h¢
13 | 1214C, DC/DC/DC 1 .
thong
6ES7214-1AG40-0XBO.
, Giao tiép giita ngudi van hanh va
14 | HMI KTP1200 Basic PN 1
PLC
15 | Modul SM 1223 8 DI/8 DO 2 Modul mé réng dau ra, dau vao
16 | Module CM 1241 RS485 Modul truyén thong
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Nghién cieu va thiét ké hé thong tw dong hoa hé boi véi giam sdt chat lwong mieée, chiéu sang va an toan
thong minh

CHUONG 3. LUU PO THUAT TOAN PIEU KHIEN

3.1 He thdng xir Iy nuée

3.1.1 H¢ thong bom loc:

- Ché @6 van hanh bang tay: Thao tac tai ta dién thong qua cong tic chuyén mach
A-0-M.

- Ché @6 van hanh tu dong: 6 bom loc hoat dong luan phién theo tin hi€u timer, dugc
cai dat thoi gian theo bang va so db triét 1y diéu khién bom.

- Cho phép véan hanh tir xa: Hé thong c6 thé diéu khién tir xa qua SCADA/Web, cho
phép theo doi tinh trang hoat dong theo thoi gian thuc.

3.1.2 H¢ thong khir tring:

- Ché d6 van hanh bang tay: Thao tac tai ta dién thong qua cong tic chuyén mach
A-0-M.

- Ché @6 van hanh tu dong: Hoat dong dong thdi véi tin hiéu tir hé thong bom loc.

3.1.3 H¢ thong cham héa chit:
Ché d6 van hanh ty dong: Hoat dong theo tin hi¢u tur dau do dién cuc (do néng do

pH, clo, v.v.) .
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Nghién citu va thiét ké hé thong tw dong héa hé boi véi gidm sat chat lwong nwée, chiéu sang va an toan

thong minh
START )
. A4
69— TV ]-—
b &
N~
ma=r =
YES
, .
RUN FILTER
PUMP
[ I )|
Y. v v v ' v
e SN0 7 s, N N0 samasiE N N0 7 i S NO 7 nasil, S N0 7 v N Mo |
ey T I L 1518E, 21 2R IR DE L LHEDIE o IBNEMA \_  sum
I\:s | ves ['ves ﬁ'u I\u T ves
v . v . A 4

FILTER PUMP | =1 I FILTER PUMP 2 =1 | FILTER POMP 3 =1 FILTER POMP A =1 J FILTER PUMP & =1 FILTER PUMP 6 =1
| |
‘—I— —_— ! T v “’7

SALT CLORINE =}

~_ NO
< pHavan >

4

DOSST PUMT 1 =1
DOSST FLMF 2+

4

T NO -
< stop~17 > Y 1)

M 1

[ VALNE = 0, ‘

| FILTER FUMP 1= _SULTER FUMP 6 =0,

| DOSSIPUMP L~ DOSSI PUMP 2 = 6
SALT CLORINE =%

Hinh 3.1 Lwu do thudt todn ciia hé thong xir Iy nuée

3.1.4 H¢ thong heatpump
% Hoat dong trén bang diéu khién gan trén heatpump:
- Bang diéu khién (Controller) gan trén Heatpump 1 noi cai dit va hién thi cac thong

s6 van hanh chinh.
- Nguoi van hanh s€ cai dat:
+ Nhiét d6 nudc mong mudn (vi du: 29°C theo yéu cau van hanh) .

+ Ché d6 van hanh: Lam néng (Heating), Duy tri nhiét 46 (Keep Warm), Lam
lanh (Cooling).

- Nguyén ly hoat dong:
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Nghién cieu va thiét ké hé thong tw dong hoa hé boi véi giam sdt chat lwong mieée, chiéu sang va an toan
thong minh

+ Khi nhiét 46 nudce trong hd boi thép hon mure cai dit, cam bién nhiét s& gui tin
hi¢u vé bd diéu khién.

+ BO diéu khién kich hoat may nén va quat dan néng dé bit dau qua trinh trao doi
nhiét.

+ Heatpump lay nhiét tir khong khi moi truong, qua moi chét lanh (gas lanh), nén
va trao d6i nhiét vao nudc qua binh trao doi nhiét (Heat Exchanger).

+ Khi nhiét 46 nudc dat té1 muc yéu ciu, hé théng s€ tu dong durng hodc chuyén

sang ché do duy tri nhiét do.

% Tu dién cap nguon cho heatpump va bom tuan hoan:

- Hé théng Heatpump dugc cap ngudn théng qua MCCB va RCCB trong ti dién.
- Hé thdng bom tuan hoan:
+ Ché d6 van hanh bang tay: Thao tac tai ta dién thong qua cong tic chuyén mach
A-O-M.
+ Ché d6 van hanh tu dong: 2 bom tuan hoan hoat dong theo tin hi€¢u goi bom tur
Heatpump va luan phién thong qua cai dit tai timer PLC.
+ Cho phép van hanh tir xa: Ngudi ding c6 thé diéu khién, giam sat hoat dong
Heatpump va bom tuan hoan tir SCADA hodc Web.
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Nghién citu va thiét ké hé thong tw dong héa hé boi véi gidm sat chat lwong nwée, chiéu sang va an toan
thong minh

TEMP =297

HEAT PUMP =1 HEAT PUMP =1 HEAT PUMP =1

( HEATING ) (COOLING ) ( KEEP WARM )

CIRCULTION PUMFP1=1 CIRCULTION PUMP2=1

NO

TEMP=297

YES

HEAT PUMP =1
( KEEP WARM )

Hinh 3.2 Luru d6 thudt todn ciia hé thong Heatpump
3.2 Heé thong bom sw cd:
- Ché @6 van hanh bang tay: Thao tac tai ta dién thong qua cong tic chuyén mach
A-O-M.
- Ché do van hanh tu dong: Hoat dong theo tin hi€u tir cam bién muc nude g:fm tai ho
bom chim.
+ O mirc nuGe thap: 2 bom chim hoat dong luan phién.
+ O muc nude cao: Ca 2 bom hoat dong dﬁ“)ng thoi.
- Cho phép van hanh tir xa: Gidm sat myc nudc va trang thai hoat dong cua bom su

cO tur xa, dong thoi1 nhan canh bao sy c6 ngay 1ap tuc.
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Nghién citu va thiét ké hé thong tw dong héa hé boi véi gidm sat chat lwong nwée, chiéu sang va an toan
thong minh

~_ N
l YES T VES

SUBMERSIBLE PINPWFT =
it SUBMERSIBLE PUMPWET =1 SUBMERSIBLE PUMPWFS ~ | -
FLOODED TECHNICAL ROOM = |

7 - \\\ / -~ \\\
o /// N e N
< TIMERI-3E? > < maner D —
N o ~ -
"\‘\ '{/" \\\ & /;

- 1

SUBMERSIBLE FUMPWFY =0
SUBMERSIBLY PUMPWEFS ~ 0

» SUBMERSIBLE PUMP WFS =~ 1
FLOODED TECHNICAL ROOM = ¢

N
NO /,/ SN
< TDMER:-M? D>
~ -
~ -
. -0
N

l YES

SUBMERSIBLE PUMPWF™=1

I YES

SUBMERSIBLE PUMP WF7 =0
SUBMERSIBLE PUMP WFS -0

[

Hinh 3.3 Luru d6 thudt todn ciia hé théng bom sw cé
3.3 Hg thong chiéu sing
Nhu da trinh bay & phan nguyén ly, h¢ thong chiéu sang sé dugc van hanh bang 3
ché do
- Ché d6 van hanh bang tay: Thao tac tai ti dién thong qua cong tac chuyén mach
A—O-M.
- Ché d6 van hanh ty dong: Hé thong dén ho boi duge chia thanh 4 line dén: CCT25,
CCT25A, CCT25B, CCT25C, hoat dong theo tin hiéu thoi gian dinh san.
- Cho phép van hanh tir xa: Nguoi ding c6 thé bat/tat hé thong deén tir Web
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Nghién citu va thiét ké hé thong tw dong héa hé boi véi gidm sat chat lwong nwée, chiéu sang va an toan
thong minh

OFF CCT2EB -1

CCT25~0

Hinh 3.4 Luu do thudt todn ciia hé théng chiéu sang

3.4 He¢ thong camera giam sat Al

Quy trinh bat ddu bang viéc chuyén qua cac khung hinh lién tiép trong video, tiép
theo 1a qua trinh xir 1y anh nham phan tich cac dic diém va mau trong hinh anh. Can cir
vao két qua phan tich, hé thong s& dua ra két luan vé tinh trang cta ngudi trong hinh
anh. Néu phat hién dau hiéu ngat thd (Drowning), hé théng s& dua ra két luan
"Drowning". Néu khong, hé thong tiép tuc kiém tra xem ngudi d6 c6 dang duy tri trang
thai "tread water" (dap nudc) hay khong; néu co, két luan s& 1a "Not Drowning". Trong
truong hop nguoi d6 khong co dau hiéu dap nude, hé thdng s& tiép tuc xac dinh xem
ngudi d6 c6 dang boi hay khong; néu ding, két qua s& 13 "Not Drowning".

Néu khong c6 d4u hiéu nao rd rét, hé thong sé kiém tra thém trong vong 10 gidy dé
xac nhan tinh trang. Néu tinh trang van khong ro rang, mot canh bdo s€ dugc dua ra,
nham thong bao vé kha ning ngat thd. Cubdi cung, hé thdng s& kiém tra xem c6 phai da

dén khung hinh cubi cung cua doan video hay khong, va két thac quy trinh.
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p| Kbung binh tiép
theo

Phin tich mau

Outpat: Output:
"Not Drowing"” '"Not Drowing"

Dua ra cinh bie

o @ ® ®
YES

Hinh 3.5 Luu d6 thudt todn ciia hé thong camera gidm sdt Al
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CHUONG 4. TRIEN KHAI VA MO PHONG HE THONG

4.1 Phén kénh diu ra, diu vao

Bdng 4.1 Bdng phdn kénh dau vao, dau ra ciia hé thong

KENH PAU VAO
STT Ki hi¢u Dia chi Mo ta
Tiép diém thudng mé cam bién muc
1 NO FLI 10.0
- nudc FL1
Tiép diém thuong dong cam bién
2 NC FL1 [0.1
- muc nudc FL1
Tiép diém thudng mé cam bién muc
3 FL2 10.2
nuoc FL2
Tiép diém thudng mé cam bién muc
4 FL3 10.3
nudc FL3
5 OCRI1 10.4 Relay nhiét bom loc 1
6 OCR2 10.5 Relay nhiét bom loc 2
7 OCR3 10.6 Relay nhiét bom loc 3
8 OCR4 10.7 Relay nhiét bom loc 4
9 OCR5 I1.0 Relay nhiét bom loc 5
10 OCR6 I1.1 Relay nhiét bom loc 6
11 OCR7 I1.2 Relay nhi¢t bom chim 1
12 OCRS I1.3 Relay nhi¢t bom chim 2
13 OCR_CPI I1.4 Relay nhiét bom tuan hoan 1
14 OCR_CP2 11.5 Relay nhiét bom tuan hoan 2
15 FB_ON_SP7 12.0 Phan hoi dong co bom chim 1
16 HEATPUMP RELAY 1 12.1 Tin hi¢u bdo chay tir mdy gia nhiét 1
17 HEATPUMP RELAY 2 2.2 Tin hiéu bdo chay tir may gia nhiét 2
18 TRIP_DOSSI PUMPI 2.3 Tin hiéu bao 16i bom dinh luong 1
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19 TRIP_DOSSI PUMP2 2.4 Tin hiéu bao 16i bom dinh luong 2
20 Clo Cam bién do Clo du
21 Temp Cam bién do nhiét do
22 pH Cam bién do pH
KENH PAU RA
STT Ki hiéu Pia chi MO ta

1 FILTER PUMP 1 Q0.0 Bom loc 1

2 FILTER PUMP 2 Q0.1 Bom loc 2

3 FILTER PUMP 3 Q0.2 Bom loc 3

4 FILTER PUMP 4 Q0.3 Bom loc 4

5 FILTER PUMP 5 Q0.4 Bom loc 5

6 FILTER PUMP 6 Q0.5 Bom loc 6

7 SUMBERSIBLE PUMP_ WP7 Q0.6 Bom chim 1

8 SUMBERSIBLE PUMP_ WPS Q0.7 Bom chim 2

9 CCT25 Q1.0 Cum dén CCT25

10 CCT25A Ql.1 Cum dén CCT25A

11 CCT25B Q2.0 Cum dén CCT25B

12 CCT25C Q2.1 Cum dén CCT25C

13 VALVE Q2.2 Van dién tir

14 SALT CLORINATOR Q2.3 May dién phan mubi

15 CIRCULATION PUMP 1 Q2.4 Bom tudn hoan 1

16 CIRCULATION PUMP 2 Q2.5 Bom tuan hoan 2

17 FLOODED TECHNICAL ROOM Q2.6 Céanh bao ngap phong k¥ thuat
18 PAUSE DOSSI PUMPI1 Q2.7 Dung bom dinh luong 1

19 PAUSE DOSSI PUMP2 Q3.0 Dung bom dinh luong 2
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20 DROWING 1 Q3.1 Canh bao dudi nuée khu vyc 1
21 DROWING 2 Q3.2 Canh bao dudi nuée khu vuc 2
22 DROWING 3 Q3.3 Canh bao dudi nude khu vuce 3
23 DROWING 4 Q3.4 Canh bao dudi nuée khu vuc 4

4.2 Thiét 1ap két noi giira Raspberry Pi véi PLC

Pé thiét 1ap két ndi giao tiép giita Raspberry Pi v6i PLC, ta s& st dung thu vién

“snap7” dé két ndi thong qua giao thic TCP/IP

PLC_IP = '192.168.1.24"

DB_NUMBER = 1

Hinh 4.1 Thiét ldp dia chi IP két néi véi PLC
Sau khi thiét 1ap két ndi, ta s& tao cac tag twong (mg voi cac tag bén PLC dé c6 thé

doc/ghi dir ligu.
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def read_plc_data():
client = snap7.client.Client()
try.:
client.connect(PLC_IP, RACK, SLOT)
data = client.db_read(DB_NUMBER, 0, 35)
raturn {
'pH': get_real(data, &),
'‘Clo': get_real(data, 10),
‘TEMP': get_real(data, 14),
WATER_LEVEL_BLANCED_TANK': get_int(data, 20),
'"WATER_LEVEL_SUMPIT_TANK' : get_int(data, 22),

'AUTD': get_bool(data, 0, 8),
'MAN': qget_bool(data, 0, 1),

'START': get_bool(data, B, 2),
'STOP': get_bhool(data, 0, 3),
'RUN_AUTOD': get_bool(data, O, 4),
'RUN_MAN': get_bool(data, 0, 5),

‘FILTER_PUMP_1': get_bool(data, )
FILTER_PUMP_2': get_bool(data, 0, 7)
'FILTER_PUMP_3': get_bool(data, 1, 0)
FILTER_PUMP_4': get_bool(data, 1, 1),
'FILTER_PUMP_5': get_bool(data, )
'FILTER_PUMP_4': get_bool(data, 1, 3)
Hinh 4.2 Két néi cdc tag trén Raspberry tiwong vmg véi tag bén PLC
Chi tiét doan code két ndi Raspberry véi PLC duoc trinh bay ¢ PHU LUC 1.
4.3 Mo phéng hé thong xir Iy nwée
4.3.1 Trién khai trén TIA PORTAL V17
Pé trién khai diéu khién va giam sat hé thong xur Iy nudc ta can thuc hién trén Tia
Portal nhu sau:
- Thiét ké kh6i ham FB/FC dé diéu khién hé thong loc nudce, bom hoa cht,
van dién tir dua trén tin hiéu tir cam bién.
- Lap trinh cac ché d6 van hanh: Manual — Auto, ngudi dung c6 thé chon ché
dé tir HMI va giao di¢n Web.
- Ung dung Modbus RTU dé nhan dit liéu tir cam bién pH, Clo va bao dong
khi ¢6 tin hi€u vuot ngudng an toan.
Dbi v6i PLC Siemens dong S7-1200, viée tich hop giao thirc Modbus RTU thong
qua module truyén théng mé rong nhu CM 1241 (RS485) cho phép PLC hoat dong nhur
mot Modbus Master, chit dong gui yéu cau doc/ghi dit liéu dén cac thiét bi Modbus

Slave nhu cam bién pH, cam bién nhiét 6, hay bo do nong do clo. S7-1200 st dung cac
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thong minh

nhu Modbus Comm_ Load dé cu hinh thong sé truyén

thong, va Modbus Master dé thyc hién giao tiép dit liéu.

“%DB3
“Modbus_Camm_
Load_DE_1"

Modbus_Comm_Load

EM ENO
1000 “Modbus_Cornrm_
“First&can” Load_DE_1".
L | — 0 DONE — DONE
269 “Modbus_Cemm_
"Local-Ch_1241_ Load DB_1".
(RS48 PORT ERROR —i ERROR
BAUD “Modbus_Comm_
PARITY Load_DE_1".
FLOW_CTRL STATUS — STATUS
RTS_OM_DLY
RTs_OFF_DLY
RESP_TO

PDB10.DBX24.0
"Modbus_Master_
DE_1".ME_DE — wB_DB

Hinh 4.3 Khoi Modbus_Comm_Load

WDB10
"Modbus_Master_
DB_1"
Modbus_Master
EN ENO
. “MA00 7 . “WDE10.DBX12.0
Clock_0.5Hz "mModbus_Master_
_| l_ REQ DONE =1 DB_17.DONE
MB_ADDR UWEB10.DBX12.1
0 MODE "Modbus_Master_
40001 DATA_ADDR BUSY —i DE_17.BUSY
DATA_LEN UDB10.DBX12.2
“DB11.DBWO “Modbus_Master_
"READ_DATA™ .pH DATA_PTR ERROR —i DE_1".ERROR
%DB10.DBW14

“Modbus_Master_
STATUS DE_1" STATUS

Hinh 4.4 Khoi Modbus Master

Bdng 4.2 Cdc tham s6 khoi Modbus_Comm_Load

Thanh phan Y nghia

PORT Chi dinh cong truyén thong RS485 cho module CM
1241. (Vi du: 269 tuong tng voi Local CM_1241) .
Téc d6 truyén dir liéu (Baudrate) — 9600 bps 1a toc d6

BAUD L
pho bién cho Modbus RTU.
Kiém tra bit Parity, gitp kiém tra 15i trong qua trinh

PARITY y, gtup gq

truyén (0 néu khong sir dung).
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Kiém so4t ludng (Flow control), dung dé diéu khién
FLOW CTRL ) . .
- truyén dir liéu dung thur tu, dat 0 néu khong dung.
Thoi gian tré khi bat tin hiéu RTS, dé tao ra su déng bo
RTS ON DLY Al .
-~ voi thiét bi ngoai vi.
RTS OFF DLY Thoi gian tré khi tit tin hiéu RTS.
DONE, ERROR, STATUS | Bién phan hoi trang thai thuc hién cua khoi.
Bdng 4.3 Cdc tham s6 khoi Modbus Comm_Load
Thanh phin Y nghia
MB ADDR Dia chi Modbus ctia cam bién.
Ché d6 doc/ghi, 0 c6 nghia 1a doc cac thanh ghi giir
MODE . .
(Holding Register).
Dia chi thanh ghi trong Modbus ma ban muén doc (thuc
DATA ADDR . . .
- te 1a dia chi bat dau).
DATA LEN S6 luong thanh ghi can doc (1 thanh ghi = 2 byte).
Con trd dén vi tri trong bd nhd PLC noi dir liéu sé dugc
DATA _PTR N
- luu trit (DBW).
Trang thai chi ra rang khéi chirc ning da hoan thanh
DONE . . '
viéc doc hodc ghi dir ligu.
BUSY Trang thai chi ra rang khéi chirc ning dang hoat dong,
chua hoan thanh.
Trang thai 16i néu c6 su c¢d trong qua trinh truyén dit
ERROR N
liéu.
Bién trang thai cho biét tinh trang hoat dong cua khoi
STATUS
chtrc ndng Modbus.

Dua vao tai liéu [10], ta cau hinh giao tiép Modbus RTU cho cam bién trong hinh

4.5 va hinh 4.6
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%DB10
"Modbus_Master_
DE_1"
Modbus_Master
EN ENO
| %Wma007 %WDB10.DBX12.0
Clock_0.5Hz "Modbus_Master_
| | REQ DONE —i DE_1" DONE
ME_ADDR %DB10.DBX12.1
0 MODE "Modbus_Master_
40001 — DATA_ADDR BUsY — DE_17.BUSY
DATA_LEN %DE10_DEX12.2
%DB11.DBWD "Modbus_Master_
"READ_DATA".pH — DATA_PTR ERROR —DB_1".ERROR

%DB10.DBWI4
"Modbus_Master_
sTATUS — DB_1°.5TATUS

Hinh 4.5 Khoi Modbus_Master giao tiép véi cam bién pH

YDE17
"Modbus_kMaster_
DE"
Modbus_Master
EM ENO
. WMA00 7 . YDE17.DBX12.0
Clock_0.5Hz "Modbus_Master_
: : REQ D{]NE—|DB'.DDNE
£~ MB_ADDR %DB17.0BX12.1
0 MODE "Modbus_Master_
40007 — DATA_ADDR BUSY —DE".BUSY
<~ DATA_LEN YDE17.DBX12.2
PIDE11.DEX2.0 "Modbus_Master_
*READ_DATA" RD_ ERROR —1DE".ERROR

bh485 — pama PR “WB17.DBWI14

"Modbus_Master_
STATUS DB" STATUS

Hinh 4.6 Khoi Modbus Master giao tiép véi cam bién do Clo dw va nhiét do
Sau khi thiét 1ap két ndi doc dugc dit liéu tir cam bién, ta thuc hién chuyén doi kiéu
dir liéu dé hién thi 1én man hinh HMI va giao dién Web.
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*  Network 17: tom_pH
conv
uint to Aeel
N
OB wo ourt Fread_pH
*READ_DATA" pH — iy
D
el
N —
fread_pn e . s08
N "READ_DATA'
OUY — conv_pht

Hinh 4.7 Chuyén déi gid tri do pH

¥  Network 22: conv_clo_temp

CONV
Uint to Real
EM
%DB11.DBW2 ouT — #read_clo
"READ_DATA".RD_
bh485[0] — |y
DIV
Real
EN — —_—
#rea.d'do N1 %DB11.DBD14
000 N2 "READ_DATA".
out conv_Cle

Hinh 4.8 Chuyén doi gid tri do Clo

CONV
Uint to Real
EN
%DBE11.DBWA ouT #read_temp
"READ_DATA".RD_
bh485[1] — |y
D
Real
EN — —
#read"Femp N1 %DB11.DBD10
000 — N2 "READ_DATA" .
ouT — conv_Temp

Hinh 4.9 Chuyén doi gia tri do nhiét do

Dua vao luu do thuét toan ta lap trinh PLC diéu khién hé théng xu ly nudce theo ché
do bﬁng tay, ché do tu dong va diéu khién tir xa. Chuong trinh PLC duogc trinh bay &
PHU LUC 2.
4.3.2 Trién khai trén Raspberry Pi

Tuong tu nhu trén Tia Portal, ta cling thiét lap cac ché do béng tay va ché do tu
dong cung voi do6 1a lap trinh giri canh bao cho nguoi quan 1y thong qua email khi c6 su
b xay ra dé kip thoi xir Iy va luu trit lich sir hoat dong ctia hé théng.

bé c6 thé guri canh bao dén nguoi quan ly ta can 1ap trinh cac budc nhu sau:
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- Dau tién, thiét 1ap dia chi email nhan canh bao.

EMAIL_ADDRESS = "kenkaneklkunOo@gmail.com"
EMAIL_PASSWORD = "fetymkzmgtmigfaa
EMAIL_RECEIVERS = ["htphongll022002@gmail.com")

Hinh 4.10 Thiét ldp dia chi email nhdn canh bao
- Th hai, 1ap trinh doc dit liéu tir PLC kiém tra trang thai ctia hé thong.
rlo_’?" check_trip_and_alert(plc_data):

now = time.time()
ALERT _INTERVAL = 60

for pump, trip in ple_data.items():
if trip and pump.startswith('TRIP'):
last_time = last_alert_times.get{pump, B)
if now - last_time > ALERT_INTERVAL:

subject = f"Canh bac TRIP bom: {pump}"

body = f"Phat hién trip {pump} luc {datetime.now()}"
send_alert_email(subject, body)
last_alert_times[pump] = now

Hinh 4.11 Kiém tra trang thdi hé thong
- Tht ba, khi xuét hién 15 tir thiét bi, hé thong sé& ty dong guri email canh bao
15i tir thiét bj d6. Sau d6, 16i s& duoc tu dong luu vao trong database noi luu

trit lich sir hoat dong ctia hé thong.

db = mysql.connector.connect(

host="{ocalhost",
user="root
password="11022002T¢t",
database="plc_data

\
J

curser » db.cursor()

dof write_to_ sql{plc.deta):
query =
IRSERT INTO ple_water_guality_data (tisestamp, tempscature, ph, chlorine)

values = (
datetine.now(),
plc_data['TENP'],
ple_data|'pH'],

ple_datal'Cilo"]
)
cursor,executelquery, values)
db.commit()

\astPumpStates = {}

lastMode = None

Hinh 4.12 Ghi lich sir hoat dong vao database
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Ngoai ra, chi tiét vé thoi gian bat tit bom, gia tri Clo,... ciing can duogc luu trir dé

thuan tién cho cong tac quan 1y, chi tiét ndm & trong PHU LUC 1.

GIAM SAT CHAT LUTONG NUOK

THONG S0 CHAT LUONG NUOK

[orr ]

TIHANG THAL CANH BAO

Cianh bio ngjp phong
didu khién

Hinh 4.13 Giao dién HMI hé thong gidm sat chat liong nude

SIEMENS SIMATIC HMI

~
Back [ e DI KHIEN I

GIAM SAT MAY BOM HO Bt

e Puve 2 Mier Pangp 3

Hinh 4.14 Giao dién HMI hé théng gidm sat mdy bom

SVTH: Ho Tuan Phong GVHD: TS .Nguyén Thj Kim Tric 45
Tran Gia Linh



Nghién citu va thiét ké hé thong tw dong héa hé boi véi gidm sat chat lwong nwée, chiéu sang va an toan
thong minh

GIAM SAT CHAT LUONG NUOK

THONG SO CHAY LUUNG

Nhiét do Cle
Cio

TRANG THAI CANH BAO

Canh bao ngap phong

DIEU KHIEN BOM

=3
e ‘g g = 9
g g W W 5
e L
W 3
e
e o N D @
A ZSJ ~° - :,,
S - o
et @ B o
T

Hinh 4.16 Giao dién Web hé thong gidm sdt mday bom
4.4 Mo phéng h¢ thong chiéu sang
4.4.1 Trién khai trén TIA PORTAL V17
Dua vao luu dd thuat toan, hé théng chiéu sang dugc van hanh dya trén thoi gian
thuc. Do do, ta s€ dung khdi Read Local Time dé doc thoi gian hién tai tr déng ho hé
théng cua PLC, qua d6 lap trinh diéu khién hé théng chiéu sang. Cu thé doan code lap
trinh duoc trinh bay & PHU LUC 2.
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RD_LOC.T
DTL

— EN ENO
"REAL_TIME™ RET_
RET_WAL — VAL

"REAL_TIME™.TG_
out THUC

Hinh 4.17 Khéi lénh Read Local Time
Bdng 4.4 Bang thong sé khoi ham Read Local Time

Thanh phin Y nghia / Chirc ning
Tin hiéu diéu kién kich hoat khdi (true thi khdi méi
EN (Enable) :
thuec thi).
Trang thai dau ra cho biét khdi c6 thyc thi hay
ENO (Enable Output) R
khong.
RET VAL Gia trj tra vé, thudong 13 ma 16i (0 néu thanh cong).
ouUT Bién déu ra logic bao hiéu khdi da thuc hién xong.

. Céu tric kiéu dit liéu dé luu thoi gian, kiéu DTL
DTL (Date and Time Large) N ] o L
(bao gom nam, thang, ngay, gid, phut, gidy, ms).

"REAL TIME".RET VAL | Bién luu ma 15i tra vé.

"REAL TIME".TG _THUC | Bién luu thoi gian thuc lay duoc tir PLC (kiéu DTL).

4.4.2 Trién khai trén Raspberry Pi

Pé xay dung hé thong chiéu sang ty dong trong hd boi théng minh va luu trit lich
st hoat dong, ta thuc hién cac budc twong tu nhu da lam véi hé théng canh bao. Cu thé,
xay dung mot giao dién diéu khién chiéu sang, tich hop viéc diéu khién dén tir xa qua
Web, dong thoi luu trit lich sir hoat dong chiéu sang vao co sd dir liéu dé c6 thé theo
doi.
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SIEMENS SIMATIC HMI

GIAM SAT CHIEU SANG

U DUEN DES 100 e
WAL LAITING P1AA
WALL LMMTING M)

SIEFLGCHTING MY
FIREN OFTRC LIGHTING

TU BIEN UEN 1O M 2
WL LAGHITING PLa
WALL LAGHITING PL) 902
STEF LIGITISNG PLY
FIRER OFTY LIUNTING

TOMES 0es 0w )
WALL LIGHTING TLAA
FINEN OFTX LIGHTING

T TAIR CAGHT PLI (MATSACOL & LG oL
AL LS W s

TR ——

WALL LKAIT L34 (VAIVICOL & L00NGE PODLL

AALL LI M2 LOUNGE MO0

VU REN DN MO w2
VAL LTI LA

WALL LamivG
FTEF LAGHTING 910

0060

FIRER OPFTY LIGIHTING

TU IS 6N 100 mm 2
WOALE LB T 1N 1A
MALL LTI L
ATER LA 21
FIBER OFTXC LIGHTING

@009

TOBIEN DEN 190 B0y )
WALL LMAITING FLAA
FIREN DR LIGITIING

Hinh 4.19 Giao dién Web hé thong chiéu sing
4.5 Mo phong hé thong camera giam sat Al
4.5.1 Hudn luyén mé hinh

Nham phat trién mot hé théng gidm sat va canh bao an toan tai bé boi, thuat toan
YOLOI11 dugc ung dung nhu mdt cong cu dé thuc hién nhan dang, dinh vi doi tuong va
phat hién nguy co tiém an. Hé théng dugc xay dung dya trén viéc thu thap va sir dung
cac tap dir li¢u hinh anh da dang vé hoat dong dudi nude nham dam bao dd tin cay, tinh

chinh xac va hi¢u qua trong nhan dién.
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itecture
Backbone Neck Head

Hinh 4.20 Céu triic mé hinh YOLOI 1

Dir liéu huan luyén duoc thu thap tir cac bé boi thuc té tai Da Ning (bé boi cong
cong va tu nhan); cac thu vién uy tin nhu Roboflow, ... Trong d6, tap dit liéu gdm hon
18 000 hinh anh, dugc gin nhan thii cong véi 4 16p: “Swimming” (boi 16i), “Drowning”
(dudi nudc), “Tread water” (dung nudc) va “Normal” (binh thuong). Dir lidu dugc
chuan hoa (640x640 pixel) va ting cudng (data augmentation) bang cac ky thuat nhu
xoay, thay doi do sang dé cai thién kha ning tong quat hoa ctia md hinh. Tap dir liu
duoc chia nhu sau:
- Tap huén luyén (Train Set): Gom 15331 hinh anh, dung dé huén luyén mé hinh.
- Tap kiém dinh (Validation Set): Gom 2577 hinh anh, dung dé d4nh gia hiéu suat

mo hinh trong qué trinh huan luyén.
- Tap kiém tra (Test Set): Gom 545 hinh anh, dung dé danh gia chinh x4c hiéu sut

ctia mo hinh sau hudn luyén

Viéc danh gia tinh hi€u qua ciia mo hinh duogc dé xuét sir dung cac s6 liéu danh gia
thudng duoc sir dung trong phan loai va phat hién ddi tuong, bao gdbm Precision, Recall
va mAP [9]. Trong d6 Precision thé hién mirc d6 chinh xac trong cic phat hién ctia mé
hinh, Recall thé hién cho kha nang mo hinh khong b sot dir li¢u can dugc phat hi¢n con
mAP50 13 d6 chinh xac trung binh ctia mé hinh khi ngudng phat hién duoc thiét 1ap &

méc 0, 5. Cong thirc cho ba tham sé nay nhu sau

TP
Precision(Pr) = —— 4.1
(Pr) TP+ FP (4.1)
TP
Recall(Rc)= ——— 4.2
(R TP+ FN (4.2)
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] N

mAP50 = NZAI%Q,. 4.3)
i=1

Sau khi mé hinh dugc huin luyén va dénh gid trén tap train va valid v6i 50 vong lap

trén tap dit liéu. Két qua cudi cing thu duoc nhu hinh 4.21

train/box_loss train/cls_loss train/dfi_loss metrics/precision(B) metrics/recall(8)
1.25 4 0.90 1 0.90 4
S
1.20
754
1.41 1 0.85 0.85
1.501 1.154
0.80
1.3 4 4
| 110 s
1.2 1 1.00 0,754
] 0.751 L
1.1 0.751 L0 0.70 4
- . ~ 0501, - ~ 1.00 4 v + - ~ - v + —
0 20 40 0 20 a0 0 20 a0 0 20 40 o 20 a0
val/box_loss vallcls_loss val/afl_loss metrics/mAPSO(B) metncs/mAPS0-95(B)
0.95 4 0.65 1
137 1.0 1.201 G904 0,60 1
¢ 1151 0,85 - 0.55
L2 0.8-
110+ 0.80 050
114
0.6
1.05 1 .75 045
' ! ey — R v v v i
0 20 40 0 20 a0 0 20 40 0 20 40 (1] 20 40

Hinh 4.21 Po6 thi két qud hudn luyén mé hinh

Pé kiém tra do chinh x4c cia mé hinh, nhoém d tién hanh phan loai trén tap test.

1987 Ipg 20118 ng

road water 0.8

swmming 0.8

wimming 0.8

swimming 08

Hinh 4.22 Két qua dy dodn ciia mé hinh véi tdp validation
Duya vao cac do thi két qua ¢ hinh 4.21:
- Train Loss: Cac do thi thé hién rang train box loss, cls loss, va dfl loss déu

giam lién tyc qua céc epochs, cho théy mo hinh dang hoc mdt cach hiéu qua,
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khong gip phai hién twrong overfitting. Diéu nay chimg té mé hinh khong chi
hoc tdt tir dir liéu huén luyén ma con c6 kha ning tong quat tot.

- Validation Loss: Loss trén tap validation ciing giam tuong tu nhu trén tap
huén luyén, diéu nay chimg t6 mé hinh khéng chi hoc t6t trén tdp huan luyén
ma con generalize t6t voi dir liéu méi (validation set). Diéu nay cho thay mo
hinh ¢6 kha ning du doan chinh xac trén dit liéu chua théy.

- Precision va Recall: Ca precision va recall déu dat mirc 6n dinh cao, 1an
luot khoang 0.9, trong sudt qua trinh huan luyén. Precision cao cho thdy mo
hinh phan loai chinh xac dbi tuong, con Recall cao cho théy mo hinh phat
hién dugc gan nhu tit ca cac d6i tuong co trong anh.

- mAP (mean Average Precision): Cac chi s6 mAP50 va mAP50-95 déu dat
mirc rat cao, 1an lugt khoang 0.9 va 0.64. Diéu nay cho thidy mo hinh c6 kha
nang phan loai chinh x4c ngay ca véi cac d6i tuong c6 su chong 14n 16n (IoU
> 0.5), mac du hi¢u suét véi cac ngudong [oU nhé hon van c6 thé duoc cai

thién thém.

A ATOG-S00M AOGE, 4058 MiK)

os): 100 | | 09785 (9911540000, 5.8%1t/s)
43

- Precision: V61 precision = 0.92, mo6 hinh c6 kha ndng phan loai chinh xac
rét cao, tirc 1a ty 1€ cac du dodn ding trén téng s6 du doan 1a rat 1on.

- Recall: Recall = 0.88 cho thidy m6 hinh phét hién dugc hau hét cac dbi tuong
trong anh, mac du mac do phat hién co phén thép hon mét chut so voi
precision, diéu nay co thé xuat phat tir viéc mot sb ddi tuong co thé bi bo sot,
dic biét trong cac tinh hudng phtrc tap hodc voi ddi tugng nho.

- mAP: mAP50 = 0.946 va mAP50-95 = 0.643. mAP50 cho thdy mé hinh
phan loai rat chinh xac trén cac dbi twong co su chong lan 16n, trong khi
mAP50-95 cho thiy hiéu suat hoi thip véi cac d6i tugng c6 sy chong 1an nhod
hon, nhung van nam trong pham vi chép nhan duogc.

- Speed: M6 hinh hoat dong rat nhanh, véi 0.1s tién xi ly, 0.6ms suy luén,
va 1.2ms hau ky. Diéu nay ching t6 mo hinh di duoc t6i wu hoa tot va c6
thé hoat dong trong thoi gian thuc trén céc thiét bi v4i cdu hinh théip, chéng
han nhu Raspberry Pi.

Két ludn tong quan sau hudn luyén:
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Mo hinh YOLO11 ctia nhém di dat duoc két qua rit tét sau 50 epochs hudn luyén.
Céc chi s precision, recall, va mAP déu rit cao, cho thdy mo hinh c6 kha ning phan
loai va phat hién d6i twong rat chinh xac. M6 hinh ciing khong gip van dé overfitting
va c6 thé tong quat tot trén dir liéu moi. Speed ciia mo hinh ciing rat nhanh, phu hop
cho céac ung dung thoi gian thyc.

Tom lai, voi cac chi s6 nhu mAP = 0.946, precision = 0.92, va recall = (0.88, mo
hinh ctia nhém tu danh gia c6 thé duoc ap dung thanh cong vao cac Gmg dung thuc té,

va van co thé dugc cai thién thém dé dat hiéu suat t6i wu hon.

Confusion Matnx

. . 3000
swimming

2500
tread water 14 552 10 19
2000
°
4
£  drowning 2 e} 360 2 166
-4 1500
S 500
normal 1 a6 525 1000
540
background 203 2 26 65
' o
2 5 2 3 ?
- $ = E 3
E > = <] e
< © o c o
= o ° o]
n v o
o L2

-
5

Hinh 4.23 Ma trdn nham lan trén tép test cua mo hinh
Két qua thu dugc ma tran nham lan & hinh 4.23 véi cac két qua nhu sau:

- Lép "Swimming': M6 hinh c¢6 d§ chinh xac cao vdi 3268 anh phan loai
dung. Tuy nhién, c6 su nham 1an véi 16p "background" (448 anh), diéu nay
cho thay mé hinh can cai thién kha niang phan biét giita cac hanh vi va cac
yéu t6 nén.

- Lép "Tread Water": Lép nay c6 két qua kha t6t v6i 552 anh phén loai ding.
Tuy nhién, van c6 mot s6 nhdm 1an nho véi cac 16p khac nhu "swimming"
(14 anh) va "drowning" (10 anh). Mic du vay, két qua nay 13 hop 1y va c6 thé

chap nhan duoc trong giai doan huan luyén dau tién.
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- Lép "Drowning'": Do chinh xac khé cao véi 960 anh phan loai dung. Tuy
nhién, mé hinh van gip phai mot s6 nham 14n véi "swimming" (22 anh) va
"background" (166 anh). Piéu nay cho thdy mé hinh can cai thién dé phan
biét tot hon giita cac tinh hudng nguy hiém va cac hanh vi khac.

- Lép "Normal'": Lop nay dat d chinh xac cao véi 967 anh phan loai ding,
nhung lai bi nhdm 14n v6i "background” (349 anh). T6i nhan thiy rang mo
hinh van c6 khé khin trong viéc phan biét gifta cac hanh vi binh thuong va
cac yéu tb nén, diéu nay can duoc cai thién.

4.5.2 Trién khai mé hinh trén Raspberry Pi
Sau khi huén luyén ta tién hanh chay md hinh trén Raspberry P1, sau do két ndi voi

Camera IP va dua lén giao di¢n Web.

» YOLD CONFIE

model = YOLO("models_cus/best_ncnn_model™)
labels = model.names

input_size = (440, 640)

camera_sources = [
“rtsp://admin:11022002TtE192.168.65.80:554/Streaning/Channels/1012rtsp_transport=udp”,
“rtsp://admin:11022002TtR192.168,63,80:554/5treaning/Channels/1012rtsp_transport=udp",
“rtap://adnin:11022002Tt2192.168,463.80:554/Streaning/Channels/1027rtsp_transport=udp",

Hinh 4.24 Trién khai model trén Raspberry Pi

Hinh 4.25 Giao dién camera giam sat
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CHUONG 5.  KIEM NGHIEM PANH GIA HE THONG
5.1 Mo ta qua trinh moé phéng
Chay phan mém TIA PORTAL V17

) YAL DUOUMN - b WM

R | o b ED B Gt BT E CG AR G WA AT -
Main

>l

L Mame - Pate e Felebtiaia e o —— -

e i e [T et

| |¥ Wock title: “Men Program Seeep ICycie)

w  Network 11 CHONOHE DD

‘ — NO#E1.DEX0.0 D 7 a0
- o e 9 “SCADK ATD RN “MOOE_AUTD"
& FCST0P FCE| ° — e — R [ S
| RANDOM [FCI) 9 vr Rl S
¥ =0 0ATAID. o
B e @ D 1
# 5CA0A 081 ) "MODE _MaN"
¢ 5 Ypwmblacks ® - -— LS ]
» 4 Wchnclegy chpets
» () Eerndl sowce Ser P,
» @ nCag ° Y
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Hinh 5.1 Chay chwong trinh trén Tia Portal
Mo phong HMI trén WinCC

SIEMENS SIMATIC HMI

DIEU KHIEN pov
GIAM SAT MAY BUNM HO BN

Hinh 5.2 M6 phong HMI
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Cai dat két no1 NetToPLCsim
B NetToPLCsim:sTo — O X
File  Tools  Help
MName Metwork address Plcsim address Rack./Slot Status

PLCHDO1 192.168.15 192.168.0.1 RUNNING

Stop Server

Hinh 5.3 Két néi NetToPLCsim
Khoi chay trén Raspberry Pi

File Edit Tabs Heip

thachhuynhi@pis
thachhuynhiipis

thachhuynh&pis

Hinh 5.4 Khoi chay Raspberry Pi
Chtre nang tung cau lénh:
% ‘cd yolo_tp’ : chuyén dén thu myc chira file du 4n tir thu muc chinh
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¢ ‘source venv/bin/activate’ : khdi chay moi truong do trong thu muc vira
chuyén dén dé co thé st dung tai nguyén ciing nhu cac thu vién trong thu
muc nhung khong anh huéng dén cac phan khac cua thu muc
¥ ‘python3 datnl.py’: cau Iénh khoi chay Server trén board Raspberry Pi
5.2 Kiém nghiém chirc niing ciia hé thong
Sau khi hoan tat cac budc thiét ké va lap trinh hé thong, nhom tién hanh mé phong
toan bo hé théng hd boi thong minh bang phan mém TIA Portal V17 cho phan diéu
khién PLC, va két hop moi trudng Python trén Raspberry Pi dé trién khai hé thng giam
sat Web va mo hinh Al
Quy trinh kiém thir gdm 3 giai doan chinh:
- Giai doan 1: Kiém nghiém chtc ning co ban cua timg phn riéng 1é (xir Iy nuéc,
chiéu sang, giam st camera).
- Giai doan 2: Két nbi cac thanh phén lai thanh mot hé théng tich hop va mo phdong
hoat dong thuc té.
- Giai doan 3: Banh gid hiéu qua hoat dong, toe do phan hdi, do 6n dinh va tinh déng
b giita cac thanh phan.

5.2.1 H¢ théng xir Iy nwéc

HE THONG DO OasU s

GIAM SAT CHAT LUQNG NUOK

THONG 50O CHAT LUONG NUGKC
P e Vo

Clo bapH

TRANG THAL CANH BAO

Canh bio ogap phong
diku khign

Hinh 5.5 M6 phong hé théng giam sdt chat heong nuée
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SIEMENS SIMATIC HMI

S DIEU KHIEN BOM

GIAM SAT MAY BOM HO BOY

'h-h-i-'h-ﬁ-h-

MM‘ n-mz MM) R-Mul MM! hum‘

Hinh 5.6 M6 phong hé thong diéu khién mdy bom
Nhan xét:

- Céam bién pH, clo, muc nudc dugc két ndi va truyén dr liéu thanh cong dén
PLC thong qua giao thirc Modbus RTU.

- Chuong trinh PLC da diéu khién chinh x4c bom loc, bom hoa chat va van
cap nudc theo ngudng giéi han di dinh.

- Giao dién HMI hién thj day du trang thai thiét bi va gia tri do cua cam bién
theo thot gian thuyec.
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5.2.2 H¢ théng chiéu sing

SIEMENS SIMATIC HMI

TU DIEN BEN 190 Bt |

WALL LIGHTENG 146

WALL LIGHTING 11
STER LIGHTING P02
FIBER OFTHC LIGNTIMG

TU IMEN DEXN 190 B 2
WALL LIGHTIVG MLAA
WALL LI e
STERLGHTING ML
FIBER DFTN LIGRTIV

TU MEN BEN 150 5o )
WALL LIGRYING PLAA
FIRER OPTH LIIRTING

ccT2s CCT25A
TRTAIR LIGIT LT (MATNAOCE & LOLRGE Ry

) (@]
{ on § orr § on J oFF
PR OFTNC L

DRALLLGETIA s Lo R o
WALL CMT M3A MARPINN. A LOUNGE oLy,

WALL LXGET PLY (LOUMGE POOL) D m m m

Hinh 5.7 M6 phong hé thong gidm sdt chiéu sing
Nhin xét: Cac dén trong hé théng hoat dong dung lich trinh, dong thdi ngudi van
hanh c6 thé bat/tat tir xa qua Web hodc bang man hinh HMI

5.2.3 Giao dién giam sat Webserver
Trong hinh 5.8, ta thiy duoc qua trinh van hanh hé thong sé& luu lai lich sir dua vao
database, qua d6 nguoi ding c6 thé xuat bao cao dudi dang file excel d& dang cho cong

tac kiém tra va quan 1y.

ARIIR O s P s

Hinh 5.8 Tinh nang truy cdp lich su hoat dong
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Qua hinh 5.9, hé thong dam bao dwoc kha ning didu khién bat - tit tir xa thong qua
Webserver.

PUMP CONTROL

-
BALANCING TANK LEVIL SUAPIT LEVEL mm O
""" o mm i g
v s o WE w5
""" o mm w3
o Em wm

.....

Hinh 5.9 Piéu khién bom théng qua Webserver
Qua hinh 5.10, hinh 5.11, hinh 5.12 hé théng s& dua ra canh bao khi xuat hién tin
hiéu canh bao 16i nhu canh bao 16i bom, canh bao ngap phong k¥ thuat, canh bao vuot

ngudng Clo va pH an toan dugc thu thap thong qua cac cam bién duoc két ndi véi PLC
< B M ¢

Canh bao: Phong diéu khién bi

WATES QUALITY SAnavmTIes

Temperasurs ( Iarine tonemtrstien P cvme rreranes

& ngap!
A
o]

0.5 ppm 1.2
ALAKM TELICs

kenkanekikun00

k

Hinh 5.10 Canh bdo ngdp phong ky thuqt

SVTH: Ho Tuan Phong GVHD: TS.Nguyén Thj Kim Truc 59
Tran Gia Linh



Nghién citu va thiét ké hé thong tw dong héa hé boi véi gidm sat chat lwong nwée, chiéu sang va an toan
thong minh

©

kenkanekikun00 16:5: @ ﬁ

k

Phat hién trip TRIP_SUBMERSIBLE_PUMP_WF7 luc
2025-06-13 16:54:05.673549

kenkanekikun00 1654 @

Hinh 5.11 Canh bdo 16i bom

kenkanekikun00

k

@ Translate to English

Gia tri pH hién tai 1a 7.18, nam ngoai giéi han an toan
(7.2 - 7.6) lic 2025-06-13 16:43:24.311000

kenkanekikun00 164 ()

Hinh 5.12 Canh bdo gid tri pH khi nam ngoai nguwéng an toan
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5.2.4 H¢ théng camera gidm sdt Al
Hinh 5.13 mo ta hé théng camera AI khi phat hién dudi nuéc s& giri tin hiéu dén
PLC kich hoat chudng bao dong duogc dit tai cac goc ciia hd boi, dong thoi giri email

canh bao dén nhan vién ctru ho.

DROWNING ALERT HISTORY

T 1D amwra « snzren

J005050% M » 1 Al devers g

all T €3

< B I & ©

Canh bao dudi nudc ti Camera 3

kenkanekikun00 | &

Al phat hién nguy cd dudi nudc tif Camera 3 ltic 2025-
06-13 17:56:15.220131

Hinh 5.13 Canh bdo dudi nudc
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KET LUAN

1. Danh gia

Téng két, du 4n nay cta nhoém da thuc hién dugce yéu cau dé ra, cu thé:
v Piéu khién va gidm sat tir xa

Luu trit dit liéu tir cam bién

Canh bao 16i hé théng thong qua email

Canh bao 16i khi nudc sau xir Iy khong dat tiéu chuan

Hé thdng ty ngung hoat dong khi c6 16i

AN NN

Luu trit sy ¢d hé théng
v Canh bao nguy hiém khi phat hién ngudi dudi nuée
2. Han ché

Mo phéng Al chua dp dung mé hinh hoc sau chuyén biét: Can cai tién mo hinh hoc
sdu dé tang do chinh xac va hiéu qua trong viéc phat hién tinh hudng dubi nudc. Hién
tai, mo hinh Al sir dung trong hé thong chua dugc t6i wu hoa cho cac tinh hudng phtc
tap hodc nhitng ddi tugng voi nhiéu hanh dong khac nhau.

Chua trién khai thyc té tich hop phan cting that: Hé thong di dugc moé phong va thir
nghiém trén phan mém, nhung chua dugc trién khai trén phan cing thyc té. Can thyc
hién tich hop thuc té dé kiém tra hiéu suét hé théng va dam bao tinh on dinh cua cac
thiét bi va cam bién trong moi trudong thyc té.

3. Huéng phat trién

Tich hgp SCADA (WinCC, Ignition): Hé thong can dugc két ndi véi cac nén tang
SCADA nhu WinCC hoic Ignition dé quan 1y va giam sat hé thong tir xa dé dang hon.
Diéu nay sé& gitp ting cudng kha ning theo doi va diéu khién trong thoi gian thyec.

Phat trién Al theo d&i hanh vi nang cao hon (hanh dong bat thuong, tap trung dam
dong...): Mo hinh Al s& duoc phat trién dé nhan dién hanh vi bat thuong khac ngoai dubi
nuéc, chang han nhu ngudi boi bi ngat, hodc cac hanh dong cia nhom nguoi (tap trung
dam dong). Piéu nay sé& gitip hé théng phat hién cac tinh huéng nguy hiém phirc tap hon
va nang cao tinh an toan.

Ung dung thuc té tai cac khu nghi dudng 16n: Mé rong va trién khai hé thdng tai
cac khu nghi dudng 16n, khach san hodc cac bé boi cong cong dé nang cao sur tién loi,
an toan cho ngudi st dung va gitip chu quan 1y c6 thé giam sat hiéu qua hon cac khu

vuc boi 101.
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PHU LUC 1: LAP TRINH SERVER RASPBERRY PI

import eventlet
eventlet.monkey patch ()

from flask import Flask, render template, Response, request, send file,
Jjsonify

from io import BytesIO

import pandas as pd

from flask socketio import SocketIO, emit

import cv2

import numpy as np

from ultralytics import YOLO

import snap7

from snap7.util import get real, get bool, set bool, get int
import time

import mysqgl.connector

from datetime import datetime

import threading

import smtplib

from email.mime.multipart import MIMEMultipart # Thém import nay
from email.mime.text import MIMEText # Thém import nay

from email.mime.application import MIMEApplication

F oo FLASK AND SOCKET.IO CONFIG —-———=—=——=——==—=="——"—"—————
app = Flask (__ _name )

socketio = SocketIO (app, cors allowed origins="*")

# ————— YOLO CONFIG —-———=—=—=—====—=—=—=—=—————

model = YOLO ("models_cus/best_ncnn_model")

labels = model.names

input size = (640, 640)

camera sources = [

"rtsp://admin:11022002Tt@192.168.63.80:554/Streaming/Channels/101?rtsp tran
sport=udp",

"rtsp://admin:11022002Tt@192.168.63.80:554/Streaming/Channels/101?rtsp tran
sport=udp",

"rtsp://admin:11022002Tt@192.168.63.80:554/Streaming/Channels/102?rtsp tran
sport=udp",

#ommmm - YOLO DETECTION + DROWNING ALERT ——=—=—=———=——=———=————=———-
def yolo detect (frame, cam_id)
global last person detect time, person detected, alarm sent

results = model (frame, verbose=False)
detections = results[0] .boxes
found person = False

for 1 in range (len (detections) )

xyxy tensor = detections[i].xyxy.cpu ()
XyXy = xXyxy tensor.numpy () .squeeze ()
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xmin, ymin, xmax, ymax = xyxy.astype (int)
classidx = int (detections[i].cls.item () )
classname = labels[classidx]

conf = detections[i].conf.item ()

if conf > 0.5:

if classname.lower () == "person":
found person = True
color = (0, 255, 0)
cv2.rectangle (frame, (xmin, ymin) , (xmax, ymax) , color, 2)
label = f'{classname}: {int (conf * 100) }%'
cv2.putText (frame, label, (xmin, ymin - 10) ,

cv2.FONT HERSHEY SIMPLEX, 0.5, color, 2)
current time = time.time ()

if found person:
if not person detected:

last person detect time = current time
person_detected = True
alarm_sent = False
elif not alarm sent:
remaining = ALARM THRESHOLD - (current time -

last person detect time)
if remaining > O:

print (f"x Camera {cam id} - pém nguoc phat hién ngudi:
{remaining:.1f}s", end='\r'")
else:
print (f"\n® Camera {cam _id} - Phé&t hién nguoi trong

{ALARM THRESHOLD}s - Gui canh bao dubi nudc")
# Gui tin hiéu cédnh bdo dubi nudc vao PLC cho tung camera
if cam id ==

fn Data Write ( (34, 0) , True) # Camera I
elif cam id ==

fn Data Write ( (34, 1) , True) # Camera 2
elif cam id ==

fn Data Write ( (34, 2) , True) # Camera 3
elif cam id ==

fn Data Write ( (34, 3) , True) # Camera 4

write drowning event to sgl (cam id)

alarm_sent = True
else:
person detected = False
alarm sent = False

return frame

# oo - VIDEO STREAM —————=—=—=————————————-
def generate frames (cam_id)
if cam _id >= len (camera sources) or not camera sources[cam id]:
return
cap = cv2.VideoCapture (camera sources[cam id], cv2.CAP FFMPEG)

# Force OpenCV to retain the latest frame only
cap.set (cv2.CAP PROP BUFFERSIZE, 1)

prev_time = time.time ()
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while cap.isOpened ()

ret, frame = cap.read ()
if not ret:
continue
frame = yolo detect (frame, cam id) # Truyén cam id vao day
curr_time = time.time ()
fps = 1.0 / (curr time - prev_time)
prev_time = curr_ time

cv2.putText (frame, f"FPS: {fps:.2f}", (10, 30) ,
cv2.FONT HERSHEY SIMPLEX, 1, (0, 255, 0) , 2)
_, buffer = cv2.imencode ('.Jjpg', frame)
frame bytes = buffer.tobytes ()
yield (b'--frame\r\nContent-Type: image/Jjpeg\r\n\r\n' +
frame bytes + b'\r\n'")
cap.release ()

#ommm e EMAIL CONFIG —----————————-

EMAIL ADDRESS = "kenkanekikunOO@gmail.com" # Thay bdng email cua ban

EMAIL PASSWORD = "fetymkzmgtmjgfaa" # Thay bdng app password Gmail cua ban
EMAIL RECEIVERS = ["htphongll022002@gmail.com"] # Thay bdng email ngudi
nhén

def send alert email (subject, body, to emails=EMAIL RECEIVERS)

msg = MIMEMultipart ()

msg['From'] = EMAIL ADDRESS

msg['To'] =", ".join (to_emails)

msg['Subject'] = subject

msg.attach (MIMEText (body, 'plain') )

try:
server = smtplib.SMTP ('smtp.gmail.com', 587)
server.starttls ()
server.login (EMAIL_ADDRESS, EMAIL_PASSWORD)
server.sendmail (EMAIL ADDRESS, to emails, msg.as_string () )
server.quit ()
print ("Email alert sent successfully")

except Exception as e:
print ("Failed to send email:", e)

def send email with attachment (subject, body, attachment, filename,
to _emails)
msg = MIMEMultipart ()

msg['From'] = EMAIL ADDRESS
msg['To'] = ", ".join (to_emails)
msg['Subject'] = subject

msg.attach (MIMEText (body, 'plain') )

part = MIMEApplication (attachment.read () , Name=filename)
part['Content-Disposition'] = f'attachment; filename="{filename}"'
msg.attach (part)

try:
server = smtplib.SMTP ('smtp.gmail.com', 587)
server.starttls ()
server.login (EMAIL_ADDRESS, EMAIL_PASSWORD)
server.sendmail (EMAIL ADDRESS, to emails, msg.as string () )
server.quit ()
print (". Email b&o céo da& gui thanh céng.")
except Exception as e:
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print ("X Gui email thit bai:", e)

# ————— ALERT CHECK —-——=—=——————=—=—=—=—=——————

last_alert times = {} # Luu thoi gian gui email dé trdnh gui nhiéu lan
# Gia tri ngudng canh bdo

CLO MIN = 0.2

CLO MAX = 1.0

PH_MIN = 7.2

PH MAX = 7.6

def check trip and alert (plc_data)
now = time.time ()
ALERT INTERVAL = 60 # Thoi gian tré gitta cdc lan gui email

# Kiém tra trip bom
for pump, trip in plc data.items ()
if trip and pump.startswith ('TRIP')
last time = last alert times.get (pump, 0)
if now - last time > ALERT INTERVAL: # Gui email néu chua gtri
trong ALERT INTERVAL
# Gui email canh bdo trip bom
subject = f"Canh bdo TRIP bom: {pump}"

body = f"Phat hién trip {pump} luc {datetime.now () }"
send alert email (subject, body)
last _alert times[pump] = now # Cdap nhdt thoi gian gui

email

# Kiém tra tin hiéu AI Drowning 1, AI Drowning 2, AI Drowning 3,
AI Drowning 4
for cam _id in range (1, 5) : # Tu camera 1 dén camera 4
key = £'AI Drowning {cam id}' # AI Drowning 1, AI Drowning 2,
AI Drowning 3, AI Drowning 4
if plc data.get (key) : # Néu tin hiéu AI Drowning x la True
(phdt hién dudi nudc)
last _time = last alert times.get (key, 0)
if now - last time > ALERT INTERVAL: # Gui email néu chua gui
trong ALERT INTERVAL
# Gui email canh bdo dubdi nudc cho ting camera

subject = f"Canh bdo dubdi nudc tu camera {cam_id}"

body = f"AI phat hién nguy co dudi nudc tu camera {cam_id}
lic {datetime.now () }"

send alert email (subject, body)

last _alert timeslkey] = now # Cdp nhat thoi gian gui email

# Kiém tra Clo
if 'Clo' in plc data:
clo val = plc data['Clo']
if clo val < CLO MIN or clo val > CLO MAX:
key = 'ALERT CLO'
last time = last alert times.get (key, 0)
if now - last_time > ALERT INTERVAL:
status = "thédp" if clo val < CLO MIN else "cao"
subject = f"Canh bdo: Néng dd Clo {status}"
body = f"Néng d& Clo hién tai 1la {clo val:.2f} ppm, nam
ngoai gidi han an toan ({CLO MIN} - {CLO MAX}) luc {datetime.now () }"
send alert email (subject, body)
last _alert times[key] = now

# Kiém tra pH
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if '"pH' in plc data:
ph val = plc data['pH']
if ph val < PH MIN or ph val > PH MAX:
key = '"ALERT_PH'
last time = last alert times.get (key, 0)
if now - last time > ALERT INTERVAL:
status = "thdp" if ph val < PH MIN else "cao"
subject = f"Canh bdo: Gid tri pH {status}"
body = £"Gi& tri pH hién tai la {ph val:.2f}, ndm ngoai

gidi han an toan ({PH_MIN} - {PH MAX}) luc {datetime.now () }"
send alert email (subject, body)
last alert times[key] = now

# oo MySQL CONFIG —=-———=-=——————————————

db = mysqgl.connector.connect (
host="1localhost",
user="root",
password="11022002Tt",
database="plc data"

)

cursor = db.cursor ()

def write to sgl (plc_data)
query = """
INSERT INTO plc water quality data (timestamp, temperature, ph,
chlorine)
VALUES (%s, %s, %s, %s)
values = (
datetime.now () ,
plc data['TEMP'],
plc data['pH'],
plc data['Clo']
)
cursor.execute (query, values)
db.commit ()

lastPumpStates = {}
lastMode = None

def write pump activity to sgl (plc data)
global lastPumpStates, lastMode

currentMode = 'AUTO' if plc data.get ('AUTO') else 'MAN'
mode changed = (lastMode is not None and currentMode != lastMode)
lastMode = currentMode

pumps = [
('FILTER_PUMP 1', 'START FILTER PUMP 1', 'STOP FILTER PUMP 1') ,
('FILTER_PUMP 2', 'START FILTER PUMP 2', 'STOP FILTER PUMP 2') ,
('FILTER_PUMP 3', 'START FILTER PUMP 3', 'STOP FILTER PUMP 3') ,
('FILTER PUMP 4', 'START FILTER PUMP 4', 'STOP FILTER PUMP 4') ,
('FILTER_PUMP 5', 'START FILTER PUMP 5', 'STOP FILTER PUMP 5') ,
('FILTER_PUMP 6', 'START FILTER PUMP 6', 'STOP FILTER PUMP 6') ,
('SUBMERSIBLE PUMP WF7', 'START SUBMERSIBLE PUMP WF7',
'STOP_SUBMERSIBLE WF7') ,
('SUBMERSIBLE PUMP WF8', 'START SUBMERSIBLE PUMP WF8',
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'STOP SUBMERSIBLE WF8') ,
('RUN_DOSSI PUMP 1',
('RUN_DOSSI_PUMP 2',
('CIRCULATION PUMP 1°',

"STOP_CIRCULATION PUMP 1')
('CIRCULATION PUMP 2°',

"STOP_CIRCULATION PUMP 2')

]

for tag, _, _ in pumps:
current = plc data.get (tag, False)
previous = lastPumpStates.get (tag)

# 1. Néu trang thdi bom thay ddéi

if previous is not None and current
query = """
INSERT INTO plc pump (timestamp start,
pump name, mode, status)
VALUES (%s, %s, %s, %s, $%s)
now = datetime.now ()
values = (

now i1if current else None,
None if current else now,

tag,

currentMode,

'ON' i1if current else 'OFF'
)
cursor.execute (query, values)

db.commit ()

'START DOSSI PUMP 1',
"START DOSSI PUMP 2',

'STOP_DOSSI PUMP 1')
"STOP_DOSSI_PUMP 2')

'START CIRCULATION PUMP 1',

'START CIRCULATION PUMP 2',

!= previous:

timestamp stop,

# 2. Néu mode thay dbéi thi ghi trang thdi hién tai cta bom

elif mode changed:

query =

INSERT INTO plc pump (timestamp start,
pump name, mode, status)

VALUES (%s, %s, %s, %s, %s)

now = datetime.now ()

values = (

now if current else None,
None if current else now,

tag,

currentMode,

'ON' if current else 'OFF'
)
cursor.execute (query, values)
db.commit ()

lastPumpStates[tag] = current
def write trip status to sqgl (plc_data)

trip pumps = [
'"TRIP FILTER PUMP 1°',
"TRIP_FILTER PUMP 2',
'"TRIP_FILTER PUMP 3',
'"TRIP FILTER PUMP 4',
'"TRIP FILTER PUMP 5',
'"TRIP FILTER PUMP 6',
'TRIP_SUBMERSIBLE_PUMP_WF7',
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'"TRIP SUBMERSIBLE PUMP WF8',
"TRIP_DOSSI PUMP 1°',
"TRIP_DOSSI_PUMP 2°',
"TRIP_CIRCULATION PUMP 1°',
"TRIP_CIRCULATION PUMP 2°',
'FLOODED TECHNICAL ROOM'

]

for pump in trip pumps:
trip = plc _data.get (pump)

if trip is not None: # chi luu khi co trip tin hiéu
if pump == 'FLOODED TECHNICAL ROOM':
trip status = 2
else:

trip status = trip

query = LIRIRL}

INSERT INTO plc pump trip (timestamp, trip signal,

trip status)
VALUES (%$s, %s, %s)

values = (datetime.now () , pump, trip status)

cursor.execute (query, values)
db.commit ()

def write drowning event to sgl (camera id)
query = mon

INSERT INTO ai drowning events (timestamp, camera id, message)

VALUES (%s, %s, %s)

values = (datetime.now () , camera id, "AI detected drowning risk")

cursor.execute (query, values)
db.commit ()

#omm PLC CONFIG —==-=—=—=—=—=———————
PLC IP = '192.168.1.24"

RACK = 0

SLOT = 1

def read plc data ()
client = snap7.client.Client ()
try:
client.connect (PLC _IP, RACK, SLOT)
data = client.db_read (DB _NUMBER, 0, 35)
return {
'pH': get real (data, 6) ,
'Clo': get real (data, 10) ,
'TEMP': get real (data, 14) ,
'WATER_LEVEL_BLANCED_TANK': get_int (data,
'WATERiLEVELisUMPITiTANK': get_int (data,

'AUTO': get bool (data, 0, 0) ,
'MAN': get bool (data, 0, 1) ,
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'START': get bool (data, 0, 2) ,
'STOP': get bool (data, 0, 3) ,
'RUN_AUTO': get bool (data, 0, 4) ,
'RUN_MAN': get bool (data, 0, 5) ,

'"FILTER PUMP 1': get bool (
'"FILTER PUMP 2': get bool (
'FILTER PUMP 3': get bool (data,
"FILTER PUMP 4': get bool (
"FILTER PUMP 5': get bool (

'FILTER PUMP 6': get bool (data, 1, 3) ,
'SUBMERSIBLE PUMP WE7': get_bool data, 1, 4) ,
"SUBMERSIBLE PUMP WF8': get bool (data, 1, 5) ,
'RUN_DOSSI PUMP 1': get bool (data, 24, 0) ,
'RUN_DOSSI PUMP 2': get bool (data, 24, 1) ,
'CIRCULATION PUMP 1': get bool (data, 24, 6) ,
'CIRCULATION PUMP 2': get bool (data, 24, 7) ,
'"TRIP FILTER PUMP 1': get bool (data, 1, 6) ,
'"TRIP FILTER PUMP 2': get bool (data, 1, 7) ,
'"TRIP FILTER PUMP 3': get bool (data, 2, 0) ,
"TRIP FILTER PUMP 4': get bool (data, 2, 1) ,
'"TRIP FILTER PUMP 5': get bool (data, 2, 2) ,
"TRIP FILTER PUMP 6': get bool (data, 2, 3) ,
'TRIP SUBMERSIBLE PUMP WEF7': get bool (data, 2, 4)
'TRIP_SUBMERSIBLE_PUMP_WF8': get bool (data, 2, 5)
'"TRIP DOSSI PUMP 1': get bool (data, 2, 6) ,

"TRIP DOSSI PUMP 2': get bool (data, 2, 7) ,

"TRIP CIRCULATION PUMP 1': get bool (data, 25, 4) ,
"TRIP CIRCULATION PUMP 2': get bool (data, 25, 5) ,
'VALVE': get bool (data, 3, 0) ,

'"FLOODED TECHNICAL ROOM': get bool (data, 3, 1) ,
'CCT25': get bool (data, 3, 2) ,

'CCT25A": get bool (data, 3, 3) ,

'CCT25B': get bool (data, 3, 4) ,

'CCT25C": get bool (data, 3, 5) ,

"START FILTER PUMP 1': get bool (data, 3, 6) ,
"START FILTER PUMP 2': get bool (data, 3, 7) ,
'START FILTER PUMP 3': get bool (data, 4, 0) ,
"START FILTER PUMP 4': get bool (data, 4, 1) ,
"START FILTER PUMP 5': get bool (data, 4, 2) ,
"START FILTER PUMP 6': get bool (data, 4, 3) ,
"START SUBMERSIBLE PUMP WE7': get bool (data, 4, 4)
"START SUBMERSIBLE PUMP WE8': get bool (data, 4, 5)
'START DOSSI PUMP 1': get bool (data, 24, 2) ,
"START DOSSI PUMP 2': get bool (data, 24, 3) ,
"START CIRCULATION PUMP 1': get bool (data, 25, 0)
"START CIRCULATION PUMP 2': get bool (data, 25, 1)
'STOP_FILTER PUMP 1': get bool (data, 18, 5) ,
"STOP FILTER PUMP 2': get bool (data, 18, 6) ,
'STOP _FILTER PUMP 3': get bool (data, 18, 7) ,
"STOP FILTER PUMP 4': get bool (data, 19, 0) ,
'STOP_FILTER PUMP 5': get bool (data, 19, 1) ,
'STOP FILTER PUMP 6': get bool (data, 19, 2) ,
'STOP SUBMERSIBLE WF7': get bool (data, 19, 3) ,
'STOPisUBMERSIBLE7WF8': get bool (data, 19, 4) ,

'STOP _DOSSI PUMP 1': get bool (data, 24, 4) ,
'STOP_DOSSI PUMP 2': get bool (data, 24, 5) ,



'STOP_CIRCULATION PUMP 1': get bool (data, 25, 2)
'STOP_CIRCULATION PUMP 2': get bool (data, 25, 3)
'ON_CCT25': get bool (data, 4, 6) ,
'ON_CCT25A': get bool (data, 4, 7) ,
'ON CCT25B': get bool (data, 5, 0) ,
'ON CCT25C': get bool (data, 18, 4)
'OFF _CCT25': get bool (data, 18, 0)
'OFF _CCTZ2A': get bool (data, 18, 1)
'OFF CCT2B': get bool (data, 18, 2)
'OFF CCT25C': get bool (data, 18, 3) ,
'SALT CLORINATOR': get bool (data, 5, 1) ,
'Al Drowning 1': get bool (data, 34, 0) ,
'Al Drowning 2': get bool (data, 34, 1) ,
'Al Drowning 3': get bool (data, 34, 2) ,
'Al Drowning 4': get bool (data, 34, 3) ,

}

except Exception as e:
return {'error': str (e) }

finally:
client.disconnect ()

GHI DU LIEU XUONG PLC
(offset bit, value)

fn Data Write

try:
client =
client.connect
data = bytearray
set bool (data, 0, offset bit[l], value)
client.db _write (DB _NUMBER, offset bit[0], data)
client.disconnect ()

except Exception as e:

print ("X 151 ghi PLC:", e)

snap7.client.Client ()
(PLC_IP, RACK, SLOT)
(1)

SOCKET.IO HANDLERS

@socketio.on

def handle cmd AUTO

print (f

fn Data Write (

@socketio.on

def handle cmd MAN

print (f

fn Data Write (

@socketio.on

def handle cmd START

print (£

fn Data Write (

@socketio.on

def handle cmd STOP

print (£

fn Data Write (
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('cmd AUTO')
(data)
"@ cmd AUTO = {data}")
(0, 0) , data)
('cmd MAN')
(data)
"d cmd MAN = {data}")
(0, 1) , data)
('cmd START'")
(data)
"d&y cmd START = {data}l")
(Or 2) ’ data)
('cmd STOP')
(data)
"dy cmd STOP = {data}")
(Or 3) ’ data)



@socketio.on ('cmd ON CCT25'")
def handle cmd ON CCT25 (data)

print (f"& cmd ON CCT25 = {data}")
fn Data Write ( (4, 6) , data)

@socketio.on ('cmd ON CCT25A")
def handle cmd ON CCT25A (data)

print (f"«&y cmd ON _CCT25A = {data}l")
fn Data Write ( (4, 7) , data)

@socketio.on ('cmd ON CCT25B')
def handle cmd ON CCT25B (data)

print (f"«&y cmd ON _CCT25B = {data}l")
fn Data Write ( (5, 0) , data)

@socketio.on ('cmd ON _CCT25C')
def handle cmd ON CCT25C (data)

print (f"& cmd ON CCT25C = {data}")
fn Data Write ( (18, 4) , data)

@socketio.on ('cmd OFF CCT25'")
def handle cmd OFF CCT25 (data)

print (f"&y cmd OFF CCT25 = {data}l")
fn Data Write ( (18, 0) , data)

@socketio.on ('cmd OFF CCT25A")
def handle cmd OFF CCT25A (data)

print (f"& cmd OFF CCT25A = {data}")
fn Data Write ( (18, 1) , data)

@socketio.on ('cmd OFF CCT25B')
def handle cmd OFF CCT25B (data)

print (f"&y cmd OFF CCT25B = {data}")
fn Data Write ( (18, 2) , data)

@socketio.on ('cmd OFF CCT25C'")
def handle cmd OFF CCT25C (data)

print (f"«& cmd OFF CCT25C = {data}")
fn Data Write ( (18, 3) , data)

@socketio.on ('cmd START FILTER PUMP 1')
def handle START FILTER PUMP 1 (data)

print (f"&s cmd START FILTER PUMP 1 =
fn Data Write ( (3, 6) , data)

@socketio.on ('cmd START FILTER PUMP 2')
def handle START FILTER PUMP 2 (data)

print (f"<&s cmd START FILTER PUMP 2 =
fn Data Write ( (3, 7) , data)
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@socketio.on ('cmd START FILTER PUMP 3')

def handle_START_FILTER_PUMP_3 (data)
print (f"db cmd_START_FILTER_PUMP_3 = {data}l")
fn Data Write ( (4, 0) , data)

@socketio.on ('cmd START FILTER PUMP 4')

def handle START FILTER PUMP 4 (data)
print (f"db cmd_START_FILTER_PUMP_4 = {data}l")
fn Data Write ( (4, 1) , data)

@socketio.on ('cmd START FILTER PUMP 5')

def handle START FILTER PUMP 5 (data)
print (f"ds cmd START FILTER PUMP 5 = {data}")
fn Data Write ( (4, 2) , data)

@socketio.on ('cmd START FILTER PUMP 6')

def handle_START_FILTER_PUMP_6 (data)
print (f"& cmd START FILTER PUMP 6 = {data}")
fn Data Write ( (4, 3) , data)

@socketio.on ('Cmd_START_SUBMERSIBLE_PUMP_WF7')

def handle_START_SUBMERSIBLE_PUMP_WF7 (data)
print (f"db cmd_START_SUBMERSIBLE_PUMP_WF7 = {data}")
fn Data Write ( (4, 4) , data)

@socketio.on ('cmd START SUBMERSIBLE PUMP WES8')

def handle START SUBMERSIBLE PUMP WEF8 (data)
print (f"db cmd_START_SUBMERSIBLE_PUMP_WF8 = {data}")
fn Data Write ( (4, 5) , data)

@socketio.on ('cmd START DOSSI PUMP 1'")

def handle START DOSSI PUMP 1 (data)
print (f"<& cmd START DOSSI PUMP 1 = {data}")
fn Data Write ( (24, 2) , data)

@socketio.on ('cmd START DOSSI PUMP 2')

def handle START DOSSI PUMP 2 (data)

print (f"db cmd_START_DOSSI_PUMP_Z = {data}l")
fn Data Write ( (24, 3) , data)

@socketio.on ('cmd STOP DOSSI PUMP 1')
def handle STOP_DOSSI PUMP 1 (data)

print (f"«&» cmd STOP DOSSI PUMP 1 = {data}")
fn Data Write ( (24, 4) , data)

@socketio.on ('cmd STOP_DOSSI PUMP 2'")
def handle STOP DOSSI PUMP 2 (data)

print (f"&s cmd STOP DOSSI PUMP 2 = {data}")
fn Data Write ( (24, 5) , data)

@socketio.on ('cmd START CIRCULATION PUMP 1')
def handle START CIRCULATION PUMP 1 (data)

print (f"&y cmd START CIRCULATION PUMP 1 = {data}")
fn Data Write ( (25, 0) , data)

@socketio.on ('cmd START CIRCULATION PUMP 2'")
def handle START CIRCULATION PUMP 2 (data)

print (f"d&s cmd START CIRCULATION PUMP 2 = {data}")
fn Data Write ( (25, 1) , data)
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@socketio.on ('cmd STOP FILTER PUMP 1'")

def handle STOP_ FILTER PUMP_ 1 (data)
print (f"db cmd_STOP_FILTER_PUMP_l = {data}l")
fn Data Write ( (18, 5) , data)

@socketio.on ('cmd STOP_FILTER PUMP 2'")

def handle STOP_ FILTER PUMP_ 2 (data)
print (f"ds cmd STOP _FILTER PUMP 2 = {datal}")
fn Data Write ( (18, 6) , data)

@socketio.on ('cmd STOP_FILTER PUMP 3'")

def handle STOP FILTER PUMP 3 (data)
print (f"<&s cmd STOP _FILTER PUMP 3 = {datal}")
fn Data Write ( (18, 7) , data)

@socketio.on ('cmd STOP FILTER PUMP 4'")

def handle STOP FILTER PUMP 4 (data)
print (f"db cmd_STOP_FILTER_PUMP_4 = {data}")
fn Data Write ( (19, 0) , data)

@socketio.on ('cmd STOP FILTER PUMP 5'")

def handle STOP_FILTER PUMP 5 (data)
print (f"& cmd STOP FILTER PUMP 5 = {data}")
fn Data Write ( (19, 1) , data)

@socketio.on ('cmd STOP_FILTER PUMP 6')

def handle STOP FILTER PUMP 6 (data)
print (f"& cmd STOP FILTER PUMP 6 = {data}")
fn Data Write ( (19, 2) , data)

@socketio.on ('cmd STOP SUBMERSIBLE PUMP WE7')
def handle STOP SUBMERSIBLE WF7 (data)

print (f"<& cmd STOP SUBMERSIBLE PUMP WE7 = {data}")
fn Data Write ( (19, 3) , data)

@socketio.on ('cmd STOP SUBMERSIBLE PUMP WE8')
def handle STOP SUBMERSIBLE WF8 (data)

print (f"db Cmd_STOP_SUBMERSIBLE_PUMP_WF8 = {data}")
fn Data Write ( (19, 4) , data)

@socketio.on ('cmd STOP CIRCULATION PUMP 1'")
def handle STOP CIRCULATION PUMP 1 (data)

print (f"«& cmd STOP CIRCULATION PUMP 1 = {data}")
fn Data Write ( (25, 2) , data)

@socketio.on ('cmd STOP CIRCULATION PUMP 2'")
def handle STOP CIRCULATION PUMP 2 (data)

print (f"&s cmd STOP CIRCULATION PUMP 2 = {data}")
fn Data Write ( (25, 3) , data)

@socketio.on ('cmd AI Drowning')
def handle cmd AI Drowning (data)
cam_id = data.get ('cam id"')
value = bool (data.get ('value') )
print (f'&s cmd AI Drowning | Camera {cam id} = {value}')

# Gui tin hiéu vé PLC cho ting camera
if cam id ==
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fn Data Write ( (34, 0) , value) # Camera 1: Gui tin hiéu
AI Drowning 1
elif cam id ==
fn Data Write ( (34, 1) , value) # Camera 2: Gui tin hiéu
AI Drowning 2
elif cam id ==
fn Data Write ( (34, 2) , value) # Camera 3: Gui tin hiéu
AI Drowning 3
elif cam id ==
fn Data Write ( (34, 3) , value) # Camera 4: Gui tin hiéu
AI Drowning 4

if value:

write drowning event to sql (cam id) # Ghi su kién vao co so du
1iéu

# Gui email canh bdo dubdi nudc

subject = f"Canh bio dubdi nudc tu Camera {cam_id}"

body = f"AI phat hién nguy co dubdi nudc tu Camera {cam_id} luc
{datetime.now () }"

send alert email (subject, body) # Gui email canh bao

@socketio.on ('flooded alert triggered')
def handle flooded alert ()
now = time.time ()
key = 'FLOODED_TECHNICAL_ROOM'
ALERT INTERVAL = 300 # méi 5 phut gui lai 1 1dn néu van ngdp
last _time = last alert times.get (key, 0)

if now - last time > ALERT INTERVAL:

subject = "Canh b&o: Phong diéu khién bi ngap!"

body = f"H& théng phat hién phong diéu khién bi ngép luc
{datetime.now () .strftime ('%Y-%m-%d %$H:%M:%S') }."

send alert email (subject, body)

last _alert times[key] = now
# oo POC VA GUI TAG RA GIAO DIEN ——————-—————————————

def fn tagRead ()
global tagArr
tagArr = read plc data ()
for k, v in tagArr.items ()
socketio.emit (k, V)

def fn_ tag ()
for key, value in tagArr.items ()
socketio.emit (key, value)

def fn read data scan ()
fn tagRead ()
fn tag ()

def sgl logging loop ()
while True:
if tagArr and 'error' not in tagArr:
write to sql (tagArr)
write pump activity to sqgl (tagArr)
write trip status to sqgl (tagArr)
time.sleep (5)
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def background loop ()
while True:
plc data = read plc data () # Poc du liéu tu PLC
if plc_data and 'error' not in plc data:
check trip and alert (plc data) # Kiém tra trip bom va
AI Drowning, gul emaill ngay néu cé
global tagArr
tagArr = plc data
for k, v in tagArr.items ()
socketio.emit (k, Wv) # Gui dg 1iéu 1én giao dién
time.sleep (1) # Cho 1 gidy trudc khi tiép tuc

@socketio.on ('connect')
def handle connect ()
print ("Client connected")

@socketio.on ('Client-send-data')
def handle manual refresh (data)
fn tagRead ()
fn tag ()

import pandas as pd

from io import BytesIO

from flask import request, Jjsonify
import xlsxwriter

import pandas as pd

from io import BytesIO

from flask import request, Jjsonify
import xlsxwriter

@app.route ('/export report', methods=['POST'])
def export report ()

data = request.get json ()

start = data.get ('start')

end = data.get ('end')

email = data.get ('email')
try:
# Truy van dg liéu
queryl = "SELECT * FROM plc water quality data WHERE timestamp
BETWEEN %s AND %s" B ; ;
cursor.execute (queryl, (start, end) )
df quality = pd.DataFrame (cursor.fetchall () , columns=[desc[0]

for desc in cursor.description])

query2 = "SELECT * FROM plc pump WHERE timestamp start BETWEEN 3s
AND %s OR timestamp stop BETWEEN %s AND %s"

cursor.execute (query2, (start, end, start, end) )

df pump = pd.DataFrame (cursor.fetchall () , columns=[desc[0] for

desc in cursor.descriptionl])

query3 = "SELECT * FROM plc pump trip WHERE timestamp BETWEEN %s
AND %s"

cursor.execute (query3, (start, end) )

df trip = pd.DataFrame (cursor.fetchall () , columns=[desc[0] for

desc in cursor.description])
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query4 = "SELECT * FROM ai drowning events WHERE timestamp BETWEEN
%$s AND %s"

cursor.execute (query4, (start, end) )

df ai = pd.DataFrame (cursor.fetchall () , columns=[desc[0] for
desc in cursor.description])

# Tao file Excel
output = BytesIO ()
writer = pd.ExcelWriter (output, engine='xlsxwriter')

# Define logo image path
logo_image path =
'/home/thachhuynh/yolo tp/static/public/images/logo_truong.png'

# Function to add logo to each sheet and format
def add logo and format (sheet name, df)
sheet = writer.sheets[sheet name]

# Add logo image to the top-left of the sheet (keeping the
position as Al)

sheet.insert image ('Al', logo image path, {'x scale': 0.1,
'y scale': 0.1})

# Write headers at row 6, not row 2
header format = writer.book.add format (

{'bold': True, 'border': 1, 'bg color': "#£2£2£f2', 'align':

'center', 'valign': 'vcenter'})
for col num, value in enumerate (df.columns.values)
sheet.write (5, col num, value, header format) # Headers
at row 6 (index 5)

# Write data starting from row 6 (index 5) to avoid overlap
with logo
for row num, row in df.iterrows ()
for col num, value in enumerate (row)
sheet.write (row num + 6, col num, value) # Start
writing data at row 6

# Apply auto column width
for col num, value in enumerate (df.columns.values)
sheet.set column (col num, col num, max (df[value].apply
(lambda x: len (str (x) ) ) .max () , len (value) ) + 2)

# Write each sheet to Excel and apply logo and formatting

df quality.to excel (writer, sheet name='WaterQuality',
index=False)

add logo_and format ('WaterQuality', df quality)

df pump.to excel (writer, sheet name='PumpActivity',6 index=False)
add logo and format ('PumpActivity', df pump)

df trip.to excel (writer, sheet name='PumpTrip', index=False)
add logo and format ('PumpTrip', df trip)

df ai.to excel (writer, sheet name='DrowningAlert', index=False)
add logo_and format ('DrowningAlert', df ai)

writer.close ()
output.seek (0)
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# Gui file Excel qua email

send email with attachment (
subject="Bao cdo hd boi tu {} dén {}".format (start, end) ,
body="Bdo cdo hd boi dugc dinh kém theo file Excel.",
attachment=output,
filename="BaoCaoHoBoi.x1lsx",
to emails=[email]

)

return jsonify ({"message": "Bdo cédo da& duoc gui email thanh
coéng."})
except Exception as e:
return jsonify ({"message": f"L6i khi tao/gui bdo cdo: {str (e)
p"y) o, 500

@app.route ('/")
def index ()

active cameras = [{"id": i, "url": url} for i, url in enumerate
(camera sources) if url]
return render template ("index.html", active cameras=active cameras,

num cameras=len (active cameras) )

@app.route ('/video feed/<int:cam id>")
def video feed (cam_id)

return Response (generate frames (cam id) , mimetype='multipart/x-
mixed-replace; boundary=frame')

@app.route ('/api/plc')

def api plc ()
data = read plc data ()
return jsonify (data)

@app.route ('/api/pump history')
def get pump history ()
from flask import request
pump name = request.args.get ('pump name')
query = """
SELECT timestamp start AS timestamp, status
FROM plc pump
WHERE pump name = %s AND timestamp start >= NOW () - INTERVAL 6
HOUR AND timestamp start IS NOT NULL

UNION ALL

SELECT timestamp stop AS timestamp, status

FROM plc_ pump

WHERE pump name = %s AND timestamp stop >= NOW () - INTERVAL 6 HOUR
AND timestamp stop IS NOT NULL

ORDER BY timestamp

cursor.execute (query, (pump_name, pump name) )

rows = cursor.fetchall ()

result = [{'timestamp': row[0].strftime ('%Y-%m-%d S$H:%M:%S') ,
'status': row[l]} for row in rows]

return jsonify (result)

@app.route ('/api/pump activity by time')
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def pump activity by time ()
from flask import request

start = request.args.get ('start')
end = request.args.get ('end')
query = LIRIAI

SELECT timestamp start, timestamp stop, pump name, mode, status
FROM plc_ pump
WHERE
(timestamp_start BETWEEN %s AND %s)
OR
(timestamp stop BETWEEN %s AND %s)
ORDER BY COALESCE (timestamp start, timestamp stop)

cursor.execute (query, (start, end, start, end) )
rows = cursor.fetchall ()
result = [

{

'start': row[0].strftime ('%Y-%m-%d %H:%M:%S') if row[0] else
'stop': row[l].strftime ('%Y-%m-%d SH:%M:%S') if row[l] else

'pump name': rowl[2],
'mode': row[3],
'status': row([4]

}

for row in rows

]

return jsonify (result)

@app.route ('/api/water quality by time')
def water quality by time ()
start = request.args.get ('start')
end = request.args.get ('end')
cursor.execute ("""
SELECT timestamp, chlorine, ph, temperature
FROM plc water quality data
WHERE timestamp BETWEEN %s AND $s
ORDER BY timestamp
e (start, end) )

rows = cursor.fetchall ()
result = [
{'timestamp': row[0].strftime ('%Y-%m-%d %$H:%M:%S') , 'chlorine':
row[l], 'ph': row[2], 'temperature': row[3]}
for row in rows

]

return jsonify (result)

@app.route ('/api/ai drowning by time')
def ai drowning by time ()
start = request.args.get ('start')
end = request.args.get ('end')
cursor.execute ("""
SELECT timestamp, camera id, message
FROM ai drowning events
WHERE timestamp BETWEEN $%s AND %s

Phu luc

17



ORDER BY timestamp
mww (start, end) )

rows = cursor.fetchall ()
result = [

{"timestamp': row[0].strftime ('%Y-%m-%d SH:%M:%S'") ,

row[l], 'message': row[2]}
for row in rows

]

return jsonify (result)

@app.route ('/api/plc pump trip by time')
def plc pump trip by time ()
start = request.args.get ('start')
end = request.args.get ('end')

cursor.execute ("""
SELECT timestamp, trip signal, trip status
FROM plc pump trip
WHERE timestamp BETWEEN $%s AND %s
ORDER BY timestamp

mww, (start, end) )
rows = cursor.fetchall ()
result = [
{'timestamp': row[0].strftime ('%Y-%m-%d $H:%M:%S') ,
'"trip signal': row[l], 'trip status': row[2]}

for row in rows

]

return jsonify (result)

#ommm CHAY GIAO DIEN TREN HOST ——-—-=-=-—=————=—————

if name == ' main ':
socketio.start background task (background loop)
socketio.start background task (sgl logging loop)

socketio.run (app, host='0.0.0.0"', port=5000, debug=True)

Phu luc
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Network 131 modbus pH sensor
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