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A

TEN DPE TAI: Hé thong phat hién va canh bao diu hiéu bénh & tém

Hoang Huan

PAI HOC PA NANG
TRUONG PAI HQC BACH KHOA
KHOA CONG NGHE THONG TIN

PO AN TOT NGHIEP
NGANH: CONG NGHE THONG TIN
CHUYEN NGANH: AN TOAN THONG TIN

DE TAI:

HE THONG PHAT HIEN VA CANH BAO DAU
HIEU BENH O TOM

Nguoi hudng dan: TS. LE MINH TRi
TS. NINH KHANH DUY
Sinh vién thyc hién: HOANG HUAN
S6 thé sinh vién: 102200131
Lép: 20TCLC_DT3

Pa Ning, 01/2026




PAI HOC PA NANG
TRUONG PAI HQC BACH KHOA
KHOA CONG NGHE THONG TIN

DO AN TOT NGHIEP
NGANH: CONG NGHE THONG TIN
CHUYEN NGANH: AN TOAN THONG TIN

PE TAI:
HE THONG PHAT HIEN VA CANH BAO DAU

HIEU BENH O TOM

Nguoi huéng din: TS. LE MINH TRI
TS. NINH KHANH DUY
Sinh vién thuc hién: HOANG HUAN
S6 thé sinh vién: 102200131
Lép: 20TCLC_DT3

Pa Ning, 01/2026




DAI HQC DA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Doc lap - Tu do - Hanh phiic

KHOA CONG NGHE THONG TIN

NHAN XET PO AN TOT NGHIEP

1. Théng tin chung:
1. Ho va tén sinh vién: Hoang Huan Ma SV: 102200131
2. Lop: 20TCLC _DT3
3. Tén dé tai: Hé théng phat hién va canh bao dau hiéu bénh & tom.
4. Ngudi hudng dan: Lé Minh Tri Hoc ham/ hoc vi: Tién si
Ninh Khanh Duy  Hoc ham/ hoc vi: Tién si
I1. Nhan xét, danh gia dd an tot nghiép:
1. V& tinh cép thiét, tinh moi, kha ning tng dung cta dé tai: (diém t6i da 1a 2d)

4. Dé tai c6 gia tri khoa hoc/ cé bai bao/ giai quyét van dé dat ra ciia doanh nghiép hodc
nha truong: (di€ém t61 da la 1d)



I1L. Tinh thén, thai @) 1am viéc cia sinh vién: (diém toi da 1d)

IV. Danh gia:

1. biém danh gia:  ........ /10 (l4y dén 1 s6 1¢ thap phan)

2.Pé nghi: L1 Pugc bdo vé ddoan O BH sung dé bao vé [1 Khong dugc bao vé
Pa Nang, ngay 22 thang 01 nam 2026

Ngudi huwéng dan



DAI HQC DA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Doc lap - Tu do - Hanh phiic

KHOA CONG NGHE THONG TIN

NHAN XET PHAN BIEN PO AN TOT NGHIEP

1. Théng tin chung:
1. Ho va tén sinh vién: Hoang Huan
2. Lop: 20TCLC _DT3 S6 thé SV: 102200131

3. Tén dé tai: Hé thong phat hién va canh bao dau hiéu bénh ¢ tom.

4. Nguoi phadn bi€n: ........coooviiiiiiiiii e Hoc ham/ hoc vi: .............
I1. Nhan xét, danh gia d6 an tot nghiép:

- Nhan xét danh gid clia nguoi phan bi€n: ...
- Pé nghi: O Puoc bao vé dd an [ B sung dé bao vé [1 Khong dugc bao vé

Pa Ning, ngay 23 thdng 01 nam 2026

Nguwoi phan bién



DAI HOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Doc lap - Tu do - Hanh phiic

KHOA CONG NGHE THONG TIN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Hoang Huan S thé sinh vién: 102200131
Lop: 20TCLC _DT3  Khoa: Cong ngh¢ Thong tin ~ Nganh: An toan thong tin

Tén dé tai d6 dn: Hé thong phat hién va canh bao dau hiéu bénh & tom.
Pé tai thudc dién: O C6 ky két théa thudn sé hitu tri tué doi voi két qua thyc hién

Cdc so lieu va dit liéu ban dau: khong c6 so6 1iéu va dit li¢u ban dau.

N W Do~

Néi dung cdc phan thuyét minh va tinh todn:

Noi dung trinh bay bao gom:

PHAN MO PAU - Chuong nay gioi thiéu tong quan vé boi canh cia dé tai, muc
tiéu va cac van dé cuy thé s& duogc giai quyét trong khoa luan. Phan nay ciing néu pham vi
cac van dé s& dugc nghién ctru va phan tich.

CHUONG 1: TONG QUAN PE TAI - Chuong nay gidi thidu vé dé tai va cac
quy trinh lam viéc, xay dung hé thong.

CHUONG 2: CO SO LY THUYET - Chuong nay trinh by tit ca céc kién thirc
1y thuyét va cong nghé dugc sir dung trong du an.

CHUONG 3: PHUON G PHAP THUC HIEN - Chuong ndy md ta qua trinh
phan tich bai toan va trién khai dy 4n, bao gom nhitng nhiém vu chinh va phuong phap
thuc hién.

- CHUONG 4: THU'C NGHIEM VA KET QUA - Chuong nay bao gom hinh anh
két qua, chu thich va danh gid ngan gon.

KET LUAN - Phan két luan tom tat nhitng van dé di dugc giai quyét, dong thoi néu
ra cac han ché con ton tai va dua ra dinh huong, khuyen nghi cho cac nghién ctru hodc
phat trién tiép theo.

TAI LIEU THAM KHAO - Phan trinh bay chi tiét cic ngudn tai liéu tham khao da
duoc str dung.

5. Cdc ban vé, do thi ( ghi ré cdc loai va kich thwde ban vé ): Khéng cé
6. Ho tén nguoi huéng dan: TS. Lé Minh Tri, TS. Ninh Khanh Duy



7. Ngady giao nhiém vu do dan:  06/10/2025
8. Ngady hoan thanh dé dan: 20/01/2026
Pa Nang, ngay 22 thang 01 ndm 2026

Truéng BOmon .......................... Nguwoi hwéng dan



LOI CAM ON
Loi dau tién, toi xin giri 101 cam on chan thanh dén thay Lé Minh Tri va thiy Ninh
Khanh Duy di tin tinh huéng dan, chi bao, gop ¥ va chia sé nhiéu kinh nghiém quy bau
cho 61 c6 thé thuc hién t6t dé tai dd an tot nghiép nay. T6i xin gt 161 cam on chin thanh
dén cac thay c6 bo mon trong Khoa Cong nghé thong tin cua trudng Pai hoc Bach Khoa -
Dai hoc Pa Ning d3 tan tinh day dd, chi bao cung cap céac kién thirc lam nén tang trong
sudt nhirng ndm qua dé cho toi thuc hién dé tai. Déng thoi da tao diéu kién thuén loi nhat

dé cho t6i c6 thé hoan thanh dé tai theo nhu mong mubn.

T6i xin giri 101 cam on dén cac ban sinh vién trong Khoa Cong nghé thong tin da
khong ngai ma chia sé cac kién thirc ciing nhu cac kinh nghiém ctia minh trong quaé trinh
t6i hoan thanh d¢ tai. Trong qua trinh tim hiéu va hoan thanh dé tai khé c6 thé tranh khoi
nhiing sai s6t mong quy thay co thong cam va co6 thé gop ¥ dé toi co thé hoan thién hon

trong tuong lai.

Mot lan nira to1 xin tran trong cam on!



LOI CAM DOAN

T6i xin cam doan dd an tot nghiép véi dé tai “Hé théng phat hién va canh bao dau
hiéu bénh ¢ tom.” dudi su dong huéng dan caa TS. Lé Minh Tri va TS. Ninh Khanh Duy

13 cong trinh cua t6i thye hién. Khéng sao chép bat ky dd 4n ndo c6 sén trudc day.

Vi tai liéu tham khao va trich dan tir cac tai liéu c6 lién quan dugc st dung trong do
an da dugc néu rd ¢ phan tai li¢u tham khao. Cac thong tin, s6 liéu dugc néu trong bai
bdo cdo déu mang tinh trung thyc. NEéu sai thi t61 xin chiu hoan toan trach nhi€ém va chiu

moi ky luat tir Thay/ C6 va Nha truong da dé ra.

Sinh vién thuc hién

Hoang Huan



DANH SACH CAC KY HIEU, CHU VIET TAT

KY HIEU:
Chir viét tat Tén day di Dién giai
Al Artificial Intelligence Tri tu¢ nhan tao
YOLO You Only Look Once Ban chi nhin mot 1an
IP Internet Protocol Giao thurc internet
IoT Internet of Things Van vt két ndi
RTSP Real-Time Streaming Giao thuc truyén ludng
Protocol video tir camera
HTTP Hypertext Transfer Protocol | Giao thirc truyén thong dir
lidu
FPS Frames Per Second S6 khung hinh/gidy khi
trich xuét tir video
MAC Media Access Control Dia chi MAC thiét bi
ERD Entity-Relationship Diagram | M6 hinh thyc thé - lién két
CSDL
THUAT NGU:
Thuit ngir Dién giai
Machine Learning Hoc may
Computer Vision Thi gidc may tinh
Object Detection Phat hién ddi tuong
Deep Learning Hoc sau

Confidence score

Do tin cay cua du doan

Learning Rate

Tdc dd hoc

One-stage detectors/ Two-stage

detectors

Hai nhém kién tric phat hién doi tuong

Region Proposal

Budc dé xut ving trong two-stage




MO DAU
1. Muc dich ciia dé tai

Trong nhitng ndm gan ddy, nudi tém di va dang tré thanh mot trong nhitng nganh
thity san miii nhon ctia Viét Nam, déng gop 16n vao kim ngach xuit khau ciing nhu tao
sinh ké cho ngudi dan tai nhiéu dia phuong ven bién. Tuy nhién, di cing véi sy phét trién
do6 1a nhiing thach thirc 16n, dac biét 1a cac loai dich bénh thuong xuyén xay ra trén tom
nudi, gay thiét hai nghiém trong vé kinh té néu khong duoc phat hién va xtr 1y kip thoi.

Thuec té cho thiy, nhiéu bénh ¢ tom biéu hién sém théng qua cac dau hiéu quan sat
duoc béng mét thuong nhu mau sic co thé, trang thai rudt, miac do bam ban trén vo hodc
hanh vi boi 161 bat thuong. Tuy nhién, vi¢c gidm sat ao nudi hién nay chu yéu van dua
vao quan sat thi cong va kinh nghiém cta nguoi nudi, khong thé dam bao tinh lién tuc,
dic biét vao ban dém hodc khi diéu kién moi truong khong thuan loi.

Su phat trién cua tri tué nhan tao, dic biét 1a thi giac may tinh va hoc sau, dd mo ra
kha ndng tu dong phan tich hinh 4nh va video theo thoi gian thuc voi do chinh xéac cao.
Két hop vé6i su phd bién ciia camera IP gia ré, didu ndy tao tién d& cho viéc xdy dung cac
hé théng giam sat thong minh trong nudi trong thiy san.

Xuét phat tir thuc tién d6, dé tai “Hé thong phdt hién va canh bdo dau hiéu bénh ¢
t6m” duoc thyc hién nham nghién ctru va xay dung mot hé thong c6 kha nang phat hién
som cac dau hiéu bénh & tom dya trén hinh anh video, tir d6 dua ra canh bao kip thoi, hd
trg nguoi nudi trong cong tac giam sat va ra quyét dinh.

Pé tai khong chi mang ¥ nghia thuc tién trong san xuat ma con co gia tri khoa hoc
trong viéc tng dung tri tué nhin tao vao linh vuc thily san, gop phan thuc day hudng di
nong nghiép - thiy san thong minh.

2. Muc tiéu ciia d@ tai

Muc tiéu chinh cta dé tai 1a xay dung mot hé théng hoan chinh c6 kha nang phat hién
va canh bao sém diu hiéu bénh & tom dua trén hinh anh tir camera IP, hoat dong theo

thoi gian thyce va phu hop vai di€u kién trién khai tai céc trai nuoi.
Cu thé, dé tai hudng td1 cdc muc ti€u sau:

- Xay dung hé thong phan mém cho phép thu nhan va xir Iy ludng video RTSP tir

camera IP trong ao nuoi.



Ung dung cidc mo6 hinh hoc sau dé phat hién céc dAu hiéu bénh & tom thong qua
hinh anh.

Hién thi két qua phat hién, Iuu trir dir liéu va dwa ra canh bao khi phét hién dau
hiéu bat thudng.

Thiét ké hé théng theo mé hinh trién khai thyuc té, wu tién hoat dong on dinh trong
mang LAN noi bg.

Panh gia hiéu qua ctia hé théng théng qua thyc nghiém va két qua thu duoc.

3. Pham vi va doi twong nghién ciru

Pbi tuong nghién ciru: hinh anh va video tom thu dugc tir camera IP trong ao
nuoi.

Pham vi nghién ctru: tip trung vao cac dau hiéu bénh cé thé quan sat dugc bang
hinh anh; hé théng trién khai trong mang noi bg, khong phu thudc Internet.

Giodi han d¢ tai: hé thong chi mang tinh hd trg phat hién va canh bao sém, khong

thay thé chan doan cua chuyén gia tha y.

4. Phwong phap nghién ciru

Dé hoan thanh dé tai, toi thuc hién d3 tién hanh:

Nghién ctru cac tai li€u trong va ngoai nudc lién quan dén tri tué nhan tao, thi giac
may tinh va cac bénh thuong gap & tom.

Khao sat cac md hinh hoc sau pht hop cho bai toan phat hién d6i twong trong hinh
anh.

Thiét ké hé thong theo kién tric Edge - Server, phu hop véi diéu kién trién khai
thuc té.

Xay dung, huin luyén va danh gia mé hinh AL

Thuc nghiém hé thong va phan tich két qua dat dugc.

5. Ciu tric ciia dd an tot nghiép

Noi dung chu yéu cta do an bao gom 4 chuong, cu thé nhu sau:

Chuong 1: Tong quan vé dé tai
Chuong 2: Co so 1y thuyét

Chuong 3: Phuong phap thuc hién
Chuong 4: Thyc nghiém va két qua



MUC LUC

CHUONG 1: TONG QUAN VE DE TAL.uuouiieeeencrreseeeensnssssssscssssssssssssssssssssssssasssssssens 1
1.1.  Gidi thi€u ChOME L.....cccuiiciiiiniiiniineicsseicsniessenssessssecsssssssssesssssssssessssssssssssesans 1
1.2, GiGi thifU V& @8 tA .evuererrerererrereerersesessesesessesessessssessessssessessssessssssesessessasessessssesees 1

1.2.1.  B&i canh va tinh cAp thiét clia d@ tAi....e.cereererrereererrereerersesersesessessesessesessesees 1
1.2.2. Huwéng tiép can dé tai va kién tric tong thé ciia hé thong........eceewevereenes 2
1.2.3.  Quy trinh 13m viéc clia hé thONG....uwceeeceeerercrerererenscsesesesessessssessesessesens 3
1.2.4.  Quy trinh XAy dung hé thONE ......cecueveereereererenrereereresnasessssessesessessssessesessesens 4
1.3, K& TUAN CHUONE 1 uuveeeeeeecreneceereserenseseesessesessessssessesssesssssssesssssssesessessassssesssesess 4

CHUONG 2: CO SO LY THUYET ccccuiureunnensennsenssessscnsesssesssssssssssssssssessssssssesssssess 5
2.1, GiGi thi€Uu ChUONG...uuccceeiiieiiiniiiniiseiineicsensseisssissstssssnessssssssssssssssssssssssssssssssns 5
2.2.  Tri tué nhan tao va hQC MAY ...cccveiervveiennrenicssnicssnnesssssesssssessssssesssasesssassssssssssssns 5

2.2.1. Tri tué¢ nhan tao (Artificial Intelligence) ........ccocvvveveericsvurrcssnnrcssnnccssnnsessannes 5
2.2.2. Hoc may (Machine Learning)......cccccceeecverccssanicssanscsssressssssssssssssssssssssssssssssses 5
2.2.3. Quy trinh lam viéc viia mot m6 hinh Machine Learning ..........ccccceeceeeueenns 6
2.3. Hoc sau (Deep Learning)........eccececssercssenssencsncsssnssssncssssssssssssssssssssssssssssssssene 8
2.4. Thi gidc may tinh va bai toan phat hién d0i twONG........cevverereerererrerereererereenene 8
2.4.1. Thi giac may tinh (Computer ViSion) .......cccccceeeesercsssenccssnnicssnrcsssasesssssssnsees 9
2.4.2. Bai toan phat hién d6i twrong (Object Detection)........c.cueererereererscsensereesersene 9
2.4.3. Bounding Box truyén thong va Oriented Bounding BoX ........c.ccceeuevreueerennee 9
2.5.  Xac thwe khudn mit bing phuwong phap Haar Cascade va LBPH................ 10
2.5.1. Bai toan xac thue Khudn mit trong hé thong.........ceeeeceeeecevererereesereesensenee 10
2.5.2. Phuong phap Haar Cascade..........cueieiceiccssnninssnicsssnnsssssnicsssssesssssssssssssssnss 11
2.5.3. Phuong phap LBPH (Local Binary Patterns Histogram) ............cccceceuuee.. 11
2.5.4. Ly do lua chgn Haar Cascade + LBPH ..........ciiinveriinvnicnsnrccsnnncssnncccenns 11
2.6. Cac phwong phap phat hién d6i twong dua trén hoc SaUl.......ueeeeeeereerereerensenee 11
2.6.1. Phuong phap hai giai doan (Two-stage detectors) .......cceevvunrcscnrccssanecsenns 12
2.6.2. Phuong phap mot giai doan (One-stage detectors) ......ccceevverccsarccssanecsnns 12
2.7. Tong quan vé YOLO va YOLOVII-OBB........ucueeeeeeerenernnnesssessesessessesesseses 13
2.7.1. Kién tric YOLO (You (1011078 DTIT1) IQU0 ) 1 TV ) 13
2.7.2. YOLOV11 va m6 rong OBB.........ccicvviienieiinnsnnicssnicsssnnisssssicsssssesssasssssssssssnes 14
2.7.3. Nguyén ly hoat dong ctia YOLOVI1-OBB ........iivneiicrvnnicssnrcsssanccssanscsnes 14
2.8. Co ché huin luyén va suy lufin cia YOLOVI1-OBB.....cciuccsnnncssssncssnne 15
2.8.1. €0 Ché NUAN TUYEN wccounnrnnnrnnnirnncinncsnscsssnsssssssssssssssssssssssssssssssssssssssssssssssss 15

2.8.2. Co' ché suy 1uiin v OBB-NMS ........ccceeereeerneresesessessssessessssessssessessssessesesseses 15



2.9. Cac chi s6 danh gia mé hinh phat hién d6i twong véi OBB.........ececececrennen. 15

2.9.1. Intersection over Union (IoU) cho OBB...........cccccuvuueeeriiecccscnsccnnnensenceces 16
2.9.2.  Precision va RecCall .......ccciiiiieieiieeeeeeieeeeeeeeeeeeeeeeeeeeseeeesesssssssssssssssssssssssssssssans 16
2.9.3. mean Average Precision (IMAP) .......ccueiervvrinssnicssnnicssnnicssnncssssessssssssenns 16
2.9.4. Y nghia dAnh gid trong d@ tAi.......ecccecrerereerersereesernesesesessessssessesssessesesseses 16
CHUONG 3: PHUONG PHAP THUC HIEN........orerercrercrenenessnsesesssessssessssssesnss 17
3.1, Gi6i thi€u ChIrONE 3......uueivviiniiiirniinsninnsnicsseisssenssessssssssnsssasssssssssssssssssssssssassssas 17
3.2. Phén tich yéu cAu chinh va bai toAn thre té......eeeeercreereererensereesessesesseseesensenes 18
3.2.1. Phan tich DAI TOAN «...uuuueeeeeeeeeeeeeiirrrrrneeeeeeeeecessssssnssseeeeececsssssssssnsssssesssssssssasasane 18
3.2.2. CAc tAc NHAN CHA h8 thONG cu.veverereereeecrereeereeseseesessesessessesessesessessesessesssesseses 18
3.3. Thiét ké kién truc trién khai (071 Fo LT ) o PR 18
3.4. Thibt K& €O SO At TIBU .uvuveererrererersereresesensesesessesessessesessessasessessssessasessesssessesesseses 20
3.4.1. NGUYEN tAC thIft KE v.vucvereererercreerererensesesessesessesssessesssssssessssessssessesssessesesseses 20
3.4.2. Md hinh thyc the - 1ién k€t (ERD)..uu.cuuuucusncisnscssssncsssssssnssssssnsssssssssssssesss 20
3.4.3. M6 ta chi tiét cAc bAng dit iEu Chih ....uveceeeeeeeereeereenereenessesessesesessesssesseses 21
3.5. Pipeline xir 1y dit 1iéu va YOLOVIT-OBB.......cuovueeeeeeeeeeressessessessessessessssessessens 22
3.5.1. PiPEliNe tONG QUAL «..vucvereererererenseresensesssessesessesesessessssessessssessssessesssessessseses 22
3.5.2. THlN XI 1Y 0 TEU veveevecrrecrerercrenseresensesssessesessessesessesssessesssessssessessssessesesseses 22
3.5.3. Suy 1udn va hAu XW LY coceeerveinnveinnninsennsninssninnsencsssnssesssnsssssssssssssssssssosssssssens 22
3.6. Thiét ké va trién khai Xac thurc KhUON MAt......cueceerecrerereerereesessesessesesessesesesseses 22
3.7. Co ché cinh bAo VA U i KEt QUA .evucvrececeenereeseresensesesesesessessesessessssessesesseses 24
3.8. Quy trinh trién Khai va VAN BANN cu.eeeecececeenecrccnesesecsesesssessessesessesssessesesseses 24
3.9. K& TUAN CHUONE 3 o.eceeereecreereecrennesesesesessesssessesessessssessesssesssssssessssessesssessesesseses 24
CHUONG 4: THUC NGHIEM VA KET QUA ....ocveereeerenrereeresnesessesessessessssessesssseses 25
4.1. GiGi thi€u CHWONE....ccoveiireiiniiirniiiniinsnicsseissnisssensssissssssssnsssssssssssssssssssssssssssssesens 25
4.2. Moi trudong va dicu Kién thire NHISM ... ceeeecrerereerenncresesesessesssessesssessesesseses 25
4.2.1. MOi trirdnNg PHAN CHNE «.v.vecverereererecrereresssesssesesessesesessessssesssessesssessssesseses 25
4.2.2. MOi trirdnNg PHAN MBI «.e.cecvecerecrerncreereresessesessesesessessssessessssesssessessssessssesseses 25
4.2.3. Dir li€u thure NEHIEM ....ucivverviiiiniiieiineinniicseissessssicsssnsssssssessssssssssssssssssasns 26
4.3. Quy trinh thure NERIEM ...cccvviiiiieiinireiinnseicnssniinssnicsssnisssssssssssssssssssesssssssssssssssnsses 26
4.4. Dir liéu huén luyén va qua trinh @an NHADN ....eecceereceeereeeesenesesesesessesesessenes 26
4.5. HUAD TUYEN MO NINNcurorerrerncrenecrerenesesesesessesessesssessessssessssessessssessessssessesesseses 27
4.5.1. Céc chi s6 danh gia trong qua trinh huan Juy@N........eeeeeeeeeeererereeserecsensenes 27

4.5.2. QUY trinh NUAD JUYEI ouverecvreercrersereesesesessesessessesessessssessessssesssessessssessssesseses 27



4.5.3. K&t qUA NUAD TUY@Nuvverrrecrcrerecrenecrcsenecsssesesessesessesssessesssssssssessessssessssesseses 28

4.6. Két qua thwe nghiém phat hién VA cAnh DAO c...ucececveeecrerererennencsesesssessesessenes 31
4.6.1. Thuc nghiém phuwong thirc XAc thiC ...iceiceveicieinsecssennnsercssencsnsssanessasesasns 31
4.6.2. Két qua phat hién trén JUdNg Stream .......ceeeereerenrereerereressessesessesessessesesseses 32
4.6.3. Két qua lwru trit va quAN 1Y dit HeU..cuceeceereceerenecrnncrcsenesessesssensessssessesessenes 34
4.6.4. CAC CAU NINN cuuverereeerreerecrcreesessessessessessessesssessessessessesssssssssssessessessessessssessens 35

4.7. Panh gia hiéu qUa clia D8 thONG.......uceereeeereererereerernerensesessessesessesssessesessesssesseses 36
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Hé thong phat hién va canh bdo dau hiéu bénh ¢ tom

CHUONG 1: TONG QUAN VE DBE TAI
1.1. Giéi thiéu chuwong 1
Chuong 1 trinh bay tong quan vé dé tai “Hé thong phat hién va canh bao dau hiéu
bénh ¢ tom”. Noi dung chuong tap trung lam rd boi canh thyec tién, tinh cp thiét cua dé
tai, muc tiéu nghién ctru, pham vi 4p dung ciing nhu hudng tiép can va quy trinh xay

dung hé théng.

Bén canh d6, chuong nay ciing gidi thiéu kién trac tong thé cta hé thong theo
huéng IoT két hop tri tué nhén tao, trong d6 so do kién tric IoT dugce st dung thay cho
s0 d6 khoi hé théng, nham thé hién dy du cac thanh phan chirc ning va ludng dit liéu
chinh.

1.2. Giéi thiéu vé dé tai
1.2.1. B6i canh va tinh cip thiét cia dé tai

Nudi trong thuy san, dic biét 1a nuodi tom, 13 mot trong nhirng nganh kinh té quan
trong cua Viét Nam, dong gop 16n vao kim ngach xuat khau ciing nhu giai quyét viéc 1am
cho ngudi dan tai nhiéu dia phuong ven bién. Tuy nhién, di ciing véi sy phét trién d6 1a
nhitng rui ro 16n vé dich bénh, gay thiét hai nghiém trong cho ngudi nudi néu khong dugce
phat hién va xu ly kip thoi.

Trong qua trinh nudi, tom thuong gap nhiéu bénh nhu cong than - duc co, cac
bénh duong rudt(nhu diat, mo hoac teo rudt), mém vo, d6 than, cling nhu cac bénh nguy
hiém nhu hoi chimg hoai tir gan tuy cip (AHPND/EMS) hay bénh dom tring (WSSV).
Céc bénh nay khong chi lam giam ning suit ma con c¢6 thé dan dén hién tuong chét hang

loat trong ao nudi.

Mot diém dang chu y la nhiéu bénh & tom c6 thé dugce nhan biét sém thong qua
céc dau hiéu thi giac nhu sy thay ddi mau séc co thé, trang thai rudt, miac do bam ban
trén vo hodc hanh vi boi 16i bat thudng. Tuy nhién, viéc phat hién cac dau hiéu nay trong
thuc té hién nay chu yéu van dya vao quan sat thii cong va kinh nghiém cia ngudi nudi,
dan dén cac han ché nhu khong thé giam sat lién tuc 24/7, kho phat hién bénh vao ban

dém hoac khi nudc ao duc.

Trong khi d6, su phat trién manh mé cua tri tué nhén tao, dic biét 1a thi giac may

tinh va hoc sau, da cho phép may tinh ty dong phan tich hinh anh va video véi do chinh
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Hé théng phat hién va canh bdo dau hiéu bénh ¢ tém

xac cao. Két hgp voi sy pho bién cua camera IP gia ré, di€u nay mo ra kha ndng xay dung

cac hé thong giam sat thong minh trong nudi trong thiy san.

Tuy nhién, phan 16n cac giai phap hién nay van tap trung vao viéc giam sat moi
truong nude (pH, DO, nhiét do), trong khi cac d4u hiéu bénh quan sat truc tiép trén co
thé t6m chua duoc khai thac mot cach hé thong. Pay chinh 1a tinh cap thiét va dong luc
dé dé tai dugc thuc hién.

1.2.2. Hwéng tiép can dé tai va kién tric tong thé ciia hé thong
Dé tai tiép cin bai toan theo hudng két hop gitta IoT va tri tué nhan tao, trong do
camera IP déng vai tro thiét bi [oT thu thap dir li¢u hinh anh, con céac tac vu xu ly va

phan tich dugc thuc hién tai thiét bi bién (edge) va server trung tam.
Hé thong dugc thiét ké theo mo hinh Edge - Server, bao gdm cac thanh phan chinh:

- Camera IP thu nhan hinh anh va truyén ludng video RTSP.
- Ung dung Desktop tai thiét bi bién thuc hién hién thi video, xt Iy hinh anh -> suy
luan mé hinh AL lwu trir két qua va xuét bao céo.

- Server trung tdim dam nhiém vai trd quan 1y thiét bi, nguoi ding.
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CLOUD SERVER

Server Admin Dashboard

Sync JHTTP

SHRIMP FARM

IP Camera

Hinh 1. So d6 IoT cta hé thong

1.2.3. Quy trinh lam viéc ciia hé thong

Quy trinh lam viéc téng quat cua hé théng duoc thuc hién theo cac budc sau:
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- Camera IP thu nhan hinh anh tém trong ao nudi va truyén ludng video vé hé thong
thong qua giao thirc RTSP.

- Ung dung Desktop tiép nhan ludng video, tach thanh cac khung hinh va thuc hién
tién xir 1y.

- Céc khung hinh sau khi xt Iy dugc dua vao mé hinh hoc sau dé phat hién cac dau
hi¢u bénh.

- Két qua phat hién duoc hién thi tryc tiép 1én giao dién nguoi dung va dong thoi
dugc luu trir dudi dang hinh anh va dir liu.

- Khi phat hién d4u hiéu bat thuong, hé théng dua ra canh bao nham hd trg nguoi
nudi can thiép kip thoi.

- Dit liéu két qua dugc dong bd ve server dé phuc vu quan 1y va bao céo.

1.2.4. Quy trinh xdy dung hé thong

Quy trinh xay dung hé théng duoc thuc hién theo cac budc:
Budc 1: Khao sat yéu cau va diéu kién thuc té tai trai nuéi.
Budc 2: Thiét ké kién trac hé théng va co so dir ligu.
Budc 3: Thu thap, chuin hoa va xtr 1y di¥ li€u hinh anh.
Budc 4: Huan luyén va danh gia mo hinh Al
Budc 5: Tich hgp mé hinh vao hé thong phan mém va trién khai thir nghiém.
Budc 7. Trién khai hé thong trén thiét bi may tinh, ddnh gia va hoan thién.

1.3. Két luan chwong 1

Chuong 1 di trinh bay téng quan vé bdi canh, muc tiéu va hudng tiép can cua dé tai
“H¢ thong phdt hién va canh bdo ddu hiéu bénh & tém”. Thong qua chuong ndy, ngudi
doc c6 duoc cai nhin toan dién vé tinh cép thiét cua dé tai cling nhu kién trac téng thé cua

hé théng.

SVTH: Hoang Huan GVHD: TS. Lé Minh Tri & TS. Ninh Khanh Duy 4



Hé théng phat hién va canh bdo dau hiéu bénh ¢ tém

CHUONG 2: COSO LY THUYET
2.1. Gié6i thiéu chuwong

Chuong 2 trinh bay cac co so 1y thuyét 1am nén tang cho dé tai “Hé thong phat hién
va canh bao diu hiéu bénh & tom”. Noi dung chuong tap trung vao cac khai ni¢ém va
phuong phap lién quan dén tri tué nhan tao, hoc may, hoc sau va ddc biét 1a bai toan phat

hién ddi tuong trong anh voi khung bao xoay (Oriented Bounding Box - OBB).

Bén canh d6, chuong nay ciing gidi thiéu kién trac va nguyén 1y hoat dong ctia mo
hinh YOLOv11-OBB, 1a m6 hinh hoc sau dugc st dung trong dé tai dé phat hién céc dau

hiéu bénh & tom tir hinh anh thu duoc béi camera IP.
2.2. Tritué nhan tao va hoc may
2.2.1. Tri tué nhan tao (Artificial Intelligence)

Artificial Intelligence (Tri tu¢ nhan tao) 1a mot linh vuc trong khoa hoc may tinh
tap trung vao viéc phat trién cac hé théng va chuong trinh c¢6 kha ning ty dong thuc hién
cac nhiém vu thong minh ma trude day chi cd con nguoi co thé thuc hién. Muc tiéu chinh
ctia tri tué nhén tao 13 tao ra cac hé théng c6 kha nang tu duy, hoc héi va ra quyét dinh

tuong tu con nguoi.

Tri tué nhan tao bao gdm nhiéu phuong phap, k¥ thuat va cong nghé, trong d6 cod
Machine Learning (hoc may), Deep Learning (hoc sau), Computer Vision (thi gidc may
tinh), Natural Language Processing (xir Iy ngon ngit tu nhién) va nhiéu linh vuc khéc.
Céc phuong phap ki thuat nay twong tac voi nhau dé xay dung cac hé thong thong minh

va hoc tap tu dir lidu.
2.2.2. Hoc may (Machine Learning)

Machine Learning (Hoc may) 1a linh vyc tri tu¢ nhan tao, trong d6 may tinh tu
dong hoc tir dir 1i€u va cai thi¢n hi¢u suat theo thoi gian ma khong can 1ap trinh cu thé
cho tung tinh huéng. Khai ni¢m co ban cia Machine Learning 1a may tinh tu hoc tir kinh
nghiém théng qua viéc cung cap dir liéu dau vao va dau ra tvong tmg, tir 6 tao ra quy tic

va moO hinh du doan
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2.2.3. Quy trinh lam viéc viia m¢t mé6 hinh Machine Learning

Pé tao ra mot md hinh Machine Learning tiéu chun c6 thé hoat dong duogc thi can

thuc hién nhiing budc sau:

Thu nhép dit lidu Tién xi li dix liu Lua chon mé hinh Huén luyén m6 hinh

Y
Dy doan va Tinh chinh va L
trién khai H t6i wu tham s6 Hf)anh gid md hinh

Hinh 2. Quy trinh lam viéc cia mdt mo hinh Machine Learning

Chi tiét cac budc trong quy trinh 1am viéc nhu sau:

- Thu thap dit liéu: Pay 1 budc dau tién trong quy trinh, dir liéu 1a huyét mach cia
mé hinh, chét luong va s6 luong cua data s€ anh hudng truc tiép dén hiéu suit mé
hinh. Dit liéu dugc ldy tir nhiéu nguén khac nhau nhu co s& dit liéu, file text, hinh
anh, audio, hodc lay tir cac trang web. Sau khi thu nhap xong thi phai to chuc lai
dir liéu theo format chang han nhu file csv hodc 1a mot database, va dam bao dix
lidu lién quan dén van dé can giai quyét.

- Tién x1r Iy dit liéu: Dit lidu thu thap duoc thuong can duge tién xir Iy dé chuan
hoa, loai boé nhiu, xtr Iy thiéu sot hodc chuyén d6i thanh dinh dang phu hop cho
viéc huan luyén va danh gid mo hinh.

- Lua chon md hinh: Sau khi chuan bi day du dit liéu, bude tiép theo 14 lwa chon md

hinh phu hop véi tai dé bai todn. C6 nhiéu loai c6 thé lwa chon nhu: linear

SVTH: Hoang Huan GVHD: TS. Lé Minh Tri & TS. Ninh Khanh Duy 6



Hé théng phat hién va canh bdo dau hiéu bénh ¢ tém

regression, decision trees, va neural networks. Su lya chon mo6 hinh dya vao dir
liéu ctia ban va van dé ban mudn giai quyét. Cac yéu t6 anh hudéng dén viéc lua
chon md hinh goém kich thudc va kiéu dit liéu, d6 phirc tap cua van dé ciing nhu 13
cac tai liéu san co.

- Huén luyén md hinh: Trong qua trinh huan luyén, mé hinh duoc cung cap voi dir
liéu huin luyén da dugc gan nhan, va n6 s€ ty dong diéu chinh cac tham sb dé tbi
vu hoa hi¢u suét trén dir liéu huan luyén. Trong qué trinh hudn luyén diéu quan
trong la phai tranh overfitting va underfitting.

- Danh gia mo hinh: Sau khi d4 huan luyén duoc mé hinh, s& bat dau danh gia né.
Piéu nay lién quan tdi viéc ddnh gia mé hinh dya vao céc dit liéu chua timg xuat
hién trong tap dir li¢u ban dau. Cac sb liéu dé danh gia hiéu suit ctia mé hinh bao
gom accuracy (d6i véi van dé phan loai), precision va recall (d6i véi phan loai nhi
phan), ...

- Cai thién m6 hinh: Sau khi danh gia mé hinh. C6 thé biét mé hinh lac nay da tot
hay khong. Néu két qua chua tét nhuw mong doi thi can tim ra nguyén nhan qua
ting bude. Sau khi tim ra duoc nguyén nhan khién cho mé hinh hoat dong khong
t6t thi bat dau quay lai cac budc trén dé tién hanh lai. Cho dén khi dat két qua nhu
mong mudn thi dirng lai.

- Du doan va trién khai: Sau khi mé hinh duoc huin luyén va t6i wru hoa thi ta s&
dén véi qua trinh danh gia. Qua trinh bao gém viéc dua cac dir liéu méi vao mo
hinh va sit dung dau ra ciia mo hinh dé dua ra quyét dinh hodc phan tich thém. Sau
d6 dua mo hinh vao moi trudng san xudt, noi co thé xir 1i dit liéu thuc té va cung

cap thong tin chi tiét theo thoi gian thuc.
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ML (machine learning )

Deep
learning

Hinh 3. Méi quan hé gitra AI, ML, Deep Learning
2.3. Hoc sau (Deep Learning)

Deep Learning (hoc sau) 1a mot phuong phéap trong linh vuc Machine Learning ma
trong d6 cac md hinh mang Neural Network sdu dugc xay dung dé hoc va hiéu céac dic

trung phuec tap cua dir lidu.

Khai niém co ban ctia Deep Learning 1a xay dung cdc mo hinh mang Neural Network
sau, c¢o nhiéu 16p an (hidden layers) dé mo phdng cau trac cuia ndo nguoi. Mang Neural
Network sau nay s€ tu dong hoc tur dir li¢u thong qua viéc di€u chinh cac trong so va cac

tham so két no1 gitta cac no-ron trong mang.

Deep Learning c6 kha ning tw hoc cac mé hinh phirc tap va phat hién cc dic trung an
sau trong dit lidu. Diéu nay cho phép né dat duoc hiéu suit tot trong viée xir Iy va phan

tich cac loai dit liéu phurc tap nhu hinh anh, &m thanh, van ban va video.

2.4. Thi giac may tinh va bai toan phat hi¢n doi twong
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2.4.1. Thi giac may tinh (Computer Vision)

Thi gidc may tinh 1a linh vuc nghién ctru giip may tinh c6 kha nang thu nhan, xt
1y va hiéu n6i dung ctia hinh anh hodc video. Cac bai toan pho bién trong thi gidc may
tinh bao gdm:

- Phan loai anh (Image Classification).
- Phan vung anh (Image Segmentation).
- Phat hién ddi tugng (Object Detection).
- Theo ddi d6i twong (Object Tracking).
Trong dé tai nay, bai todn trong tam la phat hién doi tuong, trong do mdi ddu hiéu
bénh & tom duoc xem nhu mot ddi tuong can phat hién trong anh.

2.4.2. Bai toan phat hién d6i twong (Object Detection)
Bai toan phét hién ddi tugng yéu cau mé hinh xac dinh:

- Vi tri ctia ddi tugng trong anh (bounding box).
- Nhan 16p cta ddi tuong.
- B4 tin cdy (confidence score) cua du doan.
Khac véi bai toan phan loai anh chi dua ra mot nhan cho toan b anh, phat hién

d6i twong cho phép xac dinh nhiéu ddi tugng cung liic trong mot khung hinh.
2.4.3. Bounding Box truyén thdng va Oriented Bounding Box

Trong phat hién ddi tuong, bounding box truyén thong thuong dugc biéu dién
dudi dang khung chir nhat song song vdi truc anh (axis-aligned bounding box - AABB).
Tuy nhién, trong nhiéu truong hop thuc té, d6i twong c6 hinh dang nghiéng hoic xoay,
khién AABB bao phi du thira nhiéu viing nén khong cén thiét.

Dé khic phuc han ché nay, Oriented Bounding Box (OBB) duoc sir dung. OBB
cho phép biéu dién ddi tugng bang khung chit nhat cé goc xoay, thuong duoc mo ta boi:

- Toa do tam (x, y).

- Chiéu rong (w) va chiéu cao (h).
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- Goc xoay 6.
Uu diém ciia OBB:
- Biéu dién chinh x4c hinh dang d6i twong nghiéng.
- Giam vung nén du thira.
- Phu hop véi céc bai toan c6 ddi twong dai, manh hoic xoay ngiu nhién.

Trong bdi canh nudi tom, tom thudng xoay theo nhiéu hudng khac nhau trong
nudc, do dé viée st dung OBB giup m6 hinh phat hién chinh xac hon so v41 bounding

box truyén thdng.

hvhe

4

Hinh 4. Sy khac nhau gitra Bounding Box truyén thdng va Oriented Bounding Box

2.5. Xac thue khudn mét bang phwong phap Haar Cascade va LBPH
2.5.1. Bai toan xac thue khudn mit trong hé thong

Xéc thyc khudn mat 1a bai todn nhan dang danh tinh nguoi dung dua trén dac
trung khuon mit, nham dam bao chi nhiing nguoi dugc cip quyén méi co thé truy cap va
van hanh hé théng.

Trong dé tai, xac thuc khuon mat duoc st dung dé:

SVTH: Hoang Huan GVHD: TS. Lé Minh Tri & TS. Ninh Khanh Duy 10



Hé thong phat hién va canh bdo dau hiéu bénh ¢ tom

- DPang ky nguoi dung
- Ding nhap hé théng
2.5.2. Phwong phap Haar Cascade

Haar Cascade 1a phuong phéap phat hién khuon mat dua trén cac dac trung Haar-

like va thuét toan AdaBoost. Phwong phap ndy c6 vu diém 1a:
- Téc d6 xir Iy nhanh
- Phu hop véi hé théng thoi gian thuc
- D@ trién khai véi OpenCV

Haar Cascade duoc sir dung trong dé tai dé phat hién ving khudn mit trong anh
dau vao tir camera.

2.5.3. Phuong phap LBPH (Local Binary Patterns Histogram)

LBPH la phuong phap nhan dang khuon mat dua trén dac trung cuc bo ctia anh
xam. Pic trung LBPH thé hién mdi quan hé gitta cac pixel lan can, gitp mo hinh it nhay
cam véi thay d6i anh sang.

Trong d¢é tai, LBPH duoc sir dung dé:

- Trich xuét dic trung khuén mat

- So khép va nhan dang danh tinh nguoi dung
2.5.4. Ly do lua chgn Haar Cascade + LBPH

Phuong phép Haar Cascade két hop véi LBPH dugc lya chon vi:

- Khong yéu cau tai nguyén tinh toan cao

- Hoat dong on dinh trong moi truong cuc bd

- Phu hop véi muc tiéu xac thuc ngudi dung, khong yéu cau do chinh x4c cao nhu
Face Recognition hién dai.

2.6. Cac phuong phap phat hién ddi twong dwa trén hoc siu

Phat hién ddi twong (Object Detection) 1a mot trong nhitng bai toan trung tim cta
thi gidc may tinh, véi muc ti€u xac dinh vi tri, loai ddi tuong va do tin cay cua cac ddi
tugng xuit hién trong anh. Dura trén kién tric va cach thire xtr Iy, cac phuong phap phat
hién d6i twong dua trén hoc siu c6 thé dugc chia thanh hai nhém chinh: phwong phap hai

giai doan (two-stage detectors) va phuong phap mot giai doan (one-stage detectors).
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2.6.1. Phuong phap hai giai doan (Two-stage detectors)

Phuong phép hai giai doan 1a nhém cac mé hinh phét hién d6i twong truyén théng dua

trén hoc sdu, trong d6 qua trinh phat hién dugc chia thanh hai budc tach biét:

- Giai doan dé xuat vung (Region Proposal). O giai doan nay, mé hinh tim kiém cac
vung trong anh c6 kha ning chtra d6i twong. Cac ving nay dugc goi 13 region
proposals.

- Giai doan phan loai va tinh chinh. Cac region proposals dugc dua vao mdt mang
no-ron dé:

e Phan loai d6i tuong.
e Tinh chinh lai vi tri bounding box.
Cac mo hinh tiéu biéu thudc nhom nay bao gom:

- R-CNN

- Fast R-CNN

- Faster R-CNN

- Mask R-CNN
Uu diém:

- D0 chinh xac cao.

- Kha ning phat hién tot cac ddi twong nho hoidc phtc tap.

- Phu hop véi cac bai toan yéu cau do chinh xac cao hon tdc do.

Nhugc diém:

- Thoi gian suy luan dai do phai thyc hi¢n hai giai doan.

- Kién triic phtc tap, kho trién khai trén thiét bi bién.

- Khong phi hop véi cac hé thong thoi gian thuc.

Trong bdi canh dé tai, mic du cac phuong phép hai giai doan cho do chinh xac tét,
nhung khong dap Gmg yéu cau xir Iy thoi gian thuc trén ludng video RTSP, do d6 khong

duoc lya chon 1am mo hinh trién khai chinh.
2.6.2. Phuong phap mt giai doan (One-stage detectors)

Khac véi phuong phap hai giai doan, cac phuong phap mot giai doan thuc hién
phat hién va phan loai d6i tuong trong mot 1an suy luan duy nhat. Cac mé hinh nay truc

tiép du dodn bounding box va xac suat 16p tur anh dau vao.
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Cac mo hinh tiéu biéu:

- YOLO (You Only Look Once)
- SSD (Single Shot Detector)
- RetinaNet.

Uu diém:
- Toc do suy luan nhanh.
- Kién trac gon nhe, dé trién khai.

- Phu hop v6i cac ing dung thoi gian thyc.

Nhugc diém:
- Trudc day c6 do chinh x4c thap hon two-stage detectors.

- Kho phat hién ddi tugng nho trong cac phién ban cil.

Nho cac cai tién vé kién trac mang, ham mat mat va co ché hoc dic trung da ti 1€,
cac md hinh YOLO thé hé méi da thu hep dang ké khoang cach vé do chinh xac, dong
thoi van gilt dugc uu thé vé téc d6. Vi vay, YOLOv11-OBB dugc lya chon trong dé tai
nay.

2.7. Tong quan vé YOLO va YOLOv11-OBB

2.7.1. Kién triic YOLO (You Only Look Once)

YOLO (You Only Look Once) 1a mot ho mé hinh phat hién d6i twong theo huéng
one-stage. Thay vi xur Iy ting vung anh riéng bi¢t, YOLO coi toan bo bai todn phat hién
12 mot bai toan hdi quy duy nhat, anh xa tryc tiép tir anh dau vao sang cic bounding box

va xac suét 1op.

Mot kién tric YOLO hién dai thuong bao gdm ba thanh phan chinh:
« Backbone: trich xuat dic trung tir anh dau vao.
« Neck: két hop dic trung & nhiéu mirc d6 khac nhau.

« Head: du doan bounding box, x4c suit 1op va do tin ciy.

SVTH: Hoang Huan GVHD: TS. Lé Minh Tri & TS. Ninh Khanh Duy 13



He¢ théngphdt hién va canh bao dau hiéu bénh & tém
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Hinh 5. Kién tric mo hinh YoloV11

2.7.2. YOLOvV11 va mé rong OBB
YOLOvI11 la thé hé mai trong hgo YOLO, dugc thiét ké nham cai thién kha nang:

- Hoc dac trung da ti 1€.
- Tbng quat hoa tot hon trong méi truong phire tap.
- Can bang giita d6 chinh xac va toc do suy luan.
Céc cai tién chinh cia YOLOv11 bao gom:
- Backbone hiéu qua hon trong viéc trich xuat dic trung.
- Neck tdi vu cho viée két hop thong tin da ti 16.
- Head duoc thiét ké dé du doan chinh xéac hon vi tri va 16p ddi tuong.

2.7.3. Nguyén ly hoat dong cia YOLOv11-OBB
YOLOv11-OBB 14 phién ban mé rong ctia YOLOv11 nham giai quyét bai toan
phat hién d6i twong c6 hinh dang xoay tu do trong anh.

Biéu dién Oriented Bounding Box

Thay vi biéu dién bounding box bang bon gi4 tri (x, y, w, h), OBB thudong duoc

bi¢u dien bang ndm tham so:

- (x,y): toado tam.

- w, h: chiéu rong va chiéu cao.
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0: gbc xoay so voi truc ngang.

Lgi ich ciia OBB trong bai toan nuéi tom

Viéce sir dung OBB gitp:

Bao phu sat hinh dang tom.
Giam nhiéu tir nén nudc.

Nang cao d¢ chinh xac ciia mo hinh phat hién.

2.8. Co ché huan luyén va suy luin ciia YOLOv11-OBB
2.8.1. Co ché huin luyén
Trong qua trinh huan luyén YOLOv11-OBB, mé hinh hoc dong thoi:

Hbi quy toa do OBB.
Hoc goc xoay cua ddi tugng.
Phan loai déu hi¢u bénh.

Du doén d¢ tin c@y (objectness score).

Ham mat méat cia mo hinh thudng bao gom:

Loss vi tri (Localization Loss) cho (x, y, w, h).
Loss goc xoay (Angle Loss) cho 0.
Loss phan loai (Classification Loss).

Loss d0 tin cay (Objectness Loss).

2.8.2. Co ché suy luin va OBB-NMS

Trong giai doan suy luan:

Mo hinh sinh ra nhiéu OBB tng vién.
Mbi OBB c¢6 nhén 16p, d tin cdy va goc xoay.
Ap dung Non-Maximum Suppression cho OBB (OBB-NMS) d¢ loai bo cac du

doan trung lap.

Khac v6i NMS truyén thong, OBB-NMS tinh IoU giira cac da giac xoay, phan anh

chinh xac hon mtrc d§ chong lan gitra cac bounding box.

2.9. Cic chi sé danh gia mé hinh phat hién ddi twong véi OBB

Viéc danh gia mé hinh phat hién dbi twong 1 bude quan trong nhim xac dinh hiéu

qua va do tin ciy cua hé thong.
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Intersection over Union (IoU) cho OBB
IoU do mirc do chdng 1an giira bounding box du doan va ground truth.
Pbi voi OBB, IoU duoc tinh trén da giac xoay, thay vi hinh chir nhat song song

truc.

Precision va Recall

Precision: ty 18 du doan dung trén tong s6 du doan, tranh canh bao gia (Precision
cao).

Recall: ty 1€ phat hién dling trén téng s6 ddi tuong thuc té, khong bé sot d4u hiéu
bénh (Recall cao).

mean Average Precision (mAP)

mAP 12 chi s6 tong hop danh gia chat lugng mé hinh phat hién d6i twong, dugc
tinh bang trung binh Average Precision cua tat ca cac 16p.

Pbi voi bai toan OBB, mAP phan anh chinh xac hon hiéu qua phat hién trong céc

truong hop dbi tuong xoay va chong lan.

Y nghia danh gia trong dé tai

Trong dé tai nay:

mAP dugc sir dung dé danh gia d6 chinh xac tong thé cia mo hinh.

Precision/Recall dugc dung dé danh gia kha ning canh bao sém.

Két hop voi toe do suy luan (FPS) dé danh gia kha nang trién khai thoi gian thyc.
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CHUONG 3: PHUONG PHAP THU'C HIEN
3.1. Gioi thiéu chwong 3
Chuong 3 trinh bay chi tiét phuong phap thuc hién dé tai “Hé thong phat hién va
canh bdo dau hiéu bénh & tém”. Noi dung chwong tip trung mo ta cach thirc phan tich
yéu cau, thiét ké kién truc trién khai, thiét ké co so dir liéu, xdy dung pipeline xur 1y di
liéu hinh anh va tich hop mé hinh hoc siu YOLOv11-OBB viao hé thong thuc té.

So db kién triic IoT tong thé cua hé thong da duoc trinh bay & Chuong 1 (Hinh
1.1). Trong chuwong nay, cac ndi dung s& di sau vao hién thuc héa kién tric d6 théng qua

thiét ké dir liéu, quy trinh xir 1y va co ché van hanh hé thong.

Khai quat mé hinh phat hién cic d6i twong

Phat hién dbi twong

D liéu video dau
vao

Xuét ra két qua da

Phan tich déi twong X 1§

Dém sb lwong dbi

twong

Hinh 6. So d6 khdi ctia hé thong
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Mo ta cac khéi c6 trong mo hinh:

- Khéi dau vao: Khéi nay nhim muc dich ldy dit liéu khung hinh tir video dé tién hanh
dua vao khéi xu Iy dé xur 1y.

- Khéi xir ly: Khdi xir ly gém ba nhiém vu khac nhau. Pau tién 1 nhiém vu phat hién

duoc cac dbi tuong. Tiép theo 1a nhiém vu theo ddi cac doi tuong da dugc phat hién.

3.2. Phan tich yéu cau chinh va bai todn thue té
3.2.1. Phan tich bai toan

Tt boi canh thyc t€ tai ao nuodi, bai todn can giai quyéet bao gom cac yéu cau chinh:

- Giam sat tom nudi lién tuc thong qua hinh anh.
- Phat hién sém cac ddu hiéu bénh c6 thé quan sat dugc.
- Canh béo kip thoi cho ngudi van hanh.
- Luu trt dir liéu phuc vu theo ddi va bao céo.
Céc rang budc thyc té:
- Diéu kién anh sang thay do6i (ngay/dém).
- Nudc ao co thé duc, gy nhiéu hinh anh.
- Tém c6 hinh dang dai, manh va thudng xuyén xoay theo nhiéu hudng.
- H¢ théng phai hoat dong on dinh trong mang noi bg.
Do do, bai toan dugc xac dinh 1a bai toan phat hién ddi tuong theo thoi gian thuc véi
khung bao xoay (Oriented Bounding Box - OBB), trién khai trén thiét bi bién.

3.2.2. Cac tac nhan ciia hé thong

H¢ thong bao gdbm céc tac nhan sau:

- Camera IP: thiét bi IoT thu nhan hinh anh va truyén luéng video RTSP.

- Webcam: thuc hién xac thuc khuén mat.

- Thiét bi bién (Edge Device): may tinh chay ung dung Desktop, thuc hién suy luan
Al va hién thi két qua.

- Nguoi dung (User): ngudi truc tiép theo doi va nhan canh bao.

- Quan trj vién (Admin): quan 1y thiét bi, nguoi dung va dit liéu trén server.

3.3. Thiét ké kién tric trién khai (Edge - Server)

Hé théng dugc trién khai theo mo hinh Edge - Server, trong do:
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- Edge dam nhiém cac chirc ndng xéc thyc, tac vu yéu cau thoi gian thuc nhu xtr 1y

hinh anh va suy luan YOLOv11-OBB.
- Server dam nhiém céc tac vu quan ly, luu trit lau dai va xudt béo co.
Ludng dir liéu tong quat:
e (Camera [P — Edge (RTSP).
e Edge — xtr ly & suy luan.
e Edge — luu trit cuc bo.
e Edge — dong bo Server.

e Server — quan tri & bao cao.

Edge App Server AP ‘ ‘ Database

1. Device Handshake

POST fdevices/check/ (MAC Address)

Validate Device

2. Authentication
Login (User/Pass or FacelD)
Login Request

Verify Credentials

View Camera / Detect
»

Al Inference -=

Store Inference Log

Edge App Server APl ‘ ‘ Database

Hinh 7. So d6 ludng hoat dong Edge - Server
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3.4. Thiét ké co sé dir liéu
3.4.1. Nguyén tic thiét ké
Co s¢ dit liéu duge thiét ké nham:

- Dam bao truy vét day du tir anh gdc — két qua phat hién — canh bao.
- Hb trg dong bo dir liéu giira Edge va Server.
- Thuan tién cho thong ké, phan tich va mé rong hé théng.

3.4.2. M6 hinh thue thé - lién két (ERD)

Co so dir li€u cua hé théng duoc to chire thanh cac nhém bang chinh:

e Nhom nguoi dung: users, roles

e Nhom thiét bi: devices, cameras

e Nhom mo hinh: refresh tokens

e Nhom két qua suy luan: inference logs, detections
e Nhom canh bao: alert rules, alert _events

e Nhom nhat ky hé théng: audit logs
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refresh_tokens

cameras

runtime settings

Legend PK | 1D PK | ID PK  ID
Auth/Security (vang)
Model/Config (xanh ngoc) name-+version (uniq) name owner_type
Inference/Data (xanh lam) {globalluser|device}
Alerts (hdng) framework
OTA (xanh 1) risp_url owner_id
PK: Khoa chinh * FK: Khoa ngoai artifact_path
- ip key
sha256 R
refresh_tokens port value_json
classes_json
PK ID transport updated_at
peri_note N
token_hash resolution
N is_active
audit logs device_id fps
1D expires_at updated_at
class labels
user_id revoked_at
- PK 1D
device_id FK | user_id inference_logs
action PK | ID detections code (unig)
PK | ID
detail_json users timestamp display_name
ip_addr conf severity {low/med|high
= PK | ID image_path y fJowi Inigh?
created_at x hint
username (unig) overlay_path
meta_json 4
face embeddings email (uniq) w
D phone (unig) top_classes
- n
model_name password_hash FK | user_id
exira JSON
dim role {adminjuser} FK | device_id
FK | class_id
stalus
embedding BLOB {pending|activelrejected|disabled) Fic | model.wa FK | inference_id
liveness_score approved_by_admin_id FK | camera_id I S—
created_at approved_at
user_id created at devices
P | D alert ruies
mac_address (uniq) PK | 1D
device installs alert events
stalus name
PK | 1D {registered|approved|block PK | ID
N last_seen_at y scope {globallper_user}
version severity
FK | bound_user_id Tule_ison
package_path message
enabled
checksum, signature notified
created_by
status created_at
log FK | inference_id
FK | device_id FK | rule_id

Hinh 8. So dd Thiét ké Co s dit liéu

3.4.3. M6 ta chi tiét cac bang dir li¢u chinh

- users: luu thong tin tai khoan, phan quyén va trang thai.

- devices: quan 1y thiét bj theo dja chi MAC, trang thai hoat dong.

- cameras: luu cdu hinh camera IP (RTSP, d6 phan giai, FPS).

- refresh_tokens: quan ly phién ban model dang str dung.

- inference_logs: luu thong tin mdi lan suy luan (thoi gian, anh, md hinh).

- detections: luu chi tiét OBB (x,y, w, h, 0, class, confidence).

- alert_events: luu lich sir cac canh bao dugc phat sinh.
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3.5. Pipeline xir ly dir liéu va YOLOv11-OBB

3.5.1. Pipeline tong quat

Pipeline xir 1y dir liéu cua hé thong gdm céc budc:

Budce 1: Nhan ludng RTSP tir camera IP.

Budc 2: Trich xuat khung hinh theo FPS c4u hinh.
Budc 3: Tién xur 1y anh (resize, chuin hoa).

Budc 4: Suy luan mé hinh YOLOv11-OBB.

Budc 5: Hau xu Iy (OBB-NMS, loc ngudng).
Buéc 6: Hién thi, luu trir va canh bao.

Budc 7:1—)6ng bo dir liéu lén server.

3.5.2. Tién xit Iy dir liéu

Chuan hoa kich thudc anh dau vao.
Giam nhiéu trong diéu kién anh sang yéu.
bam bao dinh dang dit 1iéu phu hop voi1 md hinh YOLOv11-OBB.

3.5.3. Suy luin va hau xir ly

M0 hinh sinh ra cac OBB trng vién.
Ap dung OBB-NMS dé loai bo cac du doan trung lap.
Loc két qua theo ngudng do tin cay.

Chuén bi dit liéu cho hién thi va luu trix.

3.6. Thiét ké va trién khai xac thwe khuén mit

Pé dam bao an toan va kiém soat quyén truy cap hé thong, dé tai tich hop chuc
nang xac thuc nguoi dung dua trén khuén mat, chirc nang nay dugc sir dung trong
qua trinh dang nhéap.

Trong hé thong, phuwong phap Haar Cascade duoc st dung dé phat hién ving
khudn mat tr anh thu nhan béi camera. Phuong phap nay cho phép xac dinh nhanh
va tuong ddi chinh xéac vi tri khuon mat, phii hop véi yéu cau xir 1y thoi gian thyc
trong moi trudng trién khai cuc bd. Sau khi vung khuon mat dugc phat hién,
phuong phap LBPH (Local Binary Patterns Histogram) duogc ap dung dé trich xuét
dac trung va thuc hién nhan dang khuén mat.

Quy trinh xéc thye khudn mit bao gdm cac bude chinh: thu nhan anh khudn mit
tor camera, phat hién vung khuén mat béng Haar Cascade, trich xuét dac trung

bang LBPH va so khdp véi dir liéu khuon mit da duoc ding ky trude do trong hé
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thdng. Két qua so khdp duoc st dung dé quyét dinh cho phép hodc tir chdi quyén

truy cap.

Ngl_‘l‘l’fﬁ i ng

- Viéc lva chon két hop Haar Cascade va LBPH XuAt phat tir yéu cau trién khai hé

thong trong di€u kién cuc bg, tai nguyén tinh toan han ché va muc ti€u xac thuc

Ung dung (May tinh) Hé thong Trung tam

Mhin vao Camera

® Quét & Nhan dién (Offline)

' [Nhan dién thanhcénel |

B ic dinh la: NeuyenVanA

fir "Day la NguyenVanA, cdp quyén cho t6il"

Ki€m tra tai khodn tn t
B Vé diang nhap (Token)

ang nhap thanh céng

Ung dung (May tinh) Hé thong Trung tam

Hinh 9. So d6 ludng xéc thuc FacelD

nguoi van hanh, khong yéu cau do chinh xac cao nhu cac hé thong nhan dang sinh

trac hoc quy mé 16n. Phuong phap nay dam bao tc do xir Iy nhanh, dé trién khai

va du do tin cdy cho muc dich kiém soat truy cap trong pham vi dé tai.
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3.7. Co ché canh bao va lru trir két qua

Khi phat hién ddu hiéu bénh:

Hé théng hién thi canh bao truc tiép trén giao dién.
Luu anh gdc, anh overlay va metadata.
Ghi nhan sy kién canh bao vao bang alert events.

Dong bo dir licu vé server trung tam.

3.8. Quy trinh trién khai va van hanh

Quy trinh trién khai hé théng gdm céc budc:

Cai dat ung dung Desktop tai thiét bi bién.
CAu hinh camera IP va két ndi RTSP.
C4u hinh m6 hinh YOLOv11-OBB.

Kiém tra hoat dong va dua vao van hanh thir nghiém.

3.9. Két luan chwong 3

Chuong 3 d3 trinh bay chi tiét phuong phap thuc hién dé tai, tir phan tich yéu cau,
thiét ké kién trac trién khai, thiét ké co so dit liéu dén xay dung pipeline xtr Iy dit
lidu va tich hgp mé hinh YOLOv11-OBB. Pay 1a nén tang quan trong d¢é tién hanh
danh gia, thuc nghiém va phan tich két qua trong Chuong 4 - Thyc nghiém va két
qua.
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CHUONG 4: THUC NGHIEM VA KET QUA
4.1. Giéi thiéu chwong
Chuong 4 trinh bay qua trinh thuc nghiém va danh gia két qua cua “Hé thong phat
hién va canh bdo ddu hiéu bénh ¢ tém”. Noi dung chuong tip trung mo ta méi truong
thuc nghiém, cach thirc trién khai hé thdng trong diéu kién thyc té, két qua phat hién cua
mo hinh YOLOv11-OBB ciing nhu danh gia hiéu qua hoat dong cta hé thong.

Muc tiéu cua chuong nay la kiém chirng kha nang van hanh cta hé théng, muc do
chinh xac trong phat hién dau hiéu bénh va tinh kha thi khi trién khai tai méi truong ao
nuoi.

4.2. Mdi truwong va diéu kién thuc nghiém
4.2.1. Mdi trwong phin cimg
Hé théng duoc trién khai theo mo hinh Edge - Server, trong d6 cac tac vu suy luan thoi

gian thuc dugc thuc hién tai thiét bi bién.
o Camera IP
o DO phan giai: 720p / 1080p
o Giao thtrc truyén: RTSP
o Lép dat ¢d dinh tai ao nuoi
« Thiét bi bién (Edge Device)
o May tinh ca nhan dat tai trai nuoi.
o Co6 kha nang xtr 1y suy ludn mé hinh YOLOv11-OBB theo thoi gian thuc.
o Server trung tam
o Quaén ly ngudi dung, thiét bi.
o Luu trit dir lidu két qua va hd tro xuét bao cio.

4.2.2. Méi trwong phin mém
- Hé diéu hanh: Windows
- Ngon ngtr 1ap trinh: Python
- Thu vién xtt Iy anh: OpenCV
- Mo hinh AI: YOLOv11-OBB
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- Co s¢ dir licu: SQLite (Edge, Server)

- Giao thtc: RTSP, HTTP
4.2.3. Dix li€u thuc nghiém
Dit liéu dau vao cta hé thong 1a ludng video truc tiép tir camera IP quan sat ao nudi. Cac
khung hinh dugc trich xuat theo FPS c4u hinh va dugc dua vao mé hinh ciu hinh dé suy

luan.

4.3. Quy trinh thuc nghiém
Quy trinh thuc nghiém duoc tién hanh 1an luot theo cac budc sau:

- Cau hinh camera IP va thiét 1ap két n6i RTSP.

- Khai dong tmg dung Desktop tai thiét bi bién.

- Tiép nhan va hién thi ludng video truc tiép.

- Thuyc hi¢n suy luan m6 hinh YOLOv11-OBB trén tung khung hinh.
- Hién thi két qua phat hién (OBB, nhan 16p, d tin cay).

- Luu trir dit liéu va phat canh bao khi phat hién dau hiéu bat thuong.

- Pong bd dir li€u ve server trung tdm dé phuc vu quan 1y va bao céo.

4.4. Dir liéu huin luyén va qua trinh gin nhin
Dit liéu dung dé huan luyén mé hinh dugc thu thap tir nhidu ngudn hinh anh khac nhau

trong diéu kién thuc t€ cua ao nudi tom.

Vi¢c thu thap dir li¢u hinh anh va qua trinh gén nhéan duge tham khao tir thuc té va tim
hiéu tai liéu sau do6 thyc hién thu cong, dudi sy huong dan va x4c nhén cua chuyén gia
trong linh vurc nudi trong thity san, nham dam bao tinh chinh xac va do tin cay cua di

liéu. Cac nhin duoc xac dinh dua trén cac dau hiéu bénh co thé quan sat bang mat

thuong, phit hop véi muyc tiéu phat hién va canh bao sém cta hé thong.

Trén co s& tap dit li¢u da duoc chuin hoa va gén nhan, mo6 hinh YOLOv11-OBB duoc
huén luyén trong pham vi d6 4n. Qua4 trinh huén luyén nham giup mé hinh hoc duogc dic
trung hinh dang va tu thé xoay cua tom, cling nhu cac dAu hiéu bénh xuit hién trén co thé

tom trong mai trudng ao nudi.
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4.5. Huan luyén mé hinh

4.5.1. Cac chi s6 danh gia trong qua trinh huén luyén

Theo thong tin va két qua huan luyén di kém mé hinh, cac chi sé danh gia chinh

bao gom:

Precision: phan anh ty 1& du doan dung trén tong s du doan.

Recall: phan anh kha nang phat hién day du cac d6i tuong.

mAP (mean Average Precision): danh gia tong thé chat lugng mo hinh.
OBB-IoU: mtrc 46 chong lan giita khung bao xoay dy doan va nhan thuc té.

Céc chi s6 nay cho thdy mé hinh YOLOv11-OBB dat hiéu qua t6t trong bai toan

phat hién céc doi tuong co6 hinh dang dai, manh va xoay ty do - phu hgp véi dac diém

hinh dang cua tdm trong moi trudng ao nudi.

4.5.2. Quy trinh huin luyén

Tap dir liéu HShrimp-6_OBB véi kich thude 313 anh, dugc chia train:valid:test
theo ti 1& 70:20:10. Gom 4 16p (Shirmp, Shirmp-Cthan, Shirmp-Druot, mcm) véi
nhan dang OBB polygon poly8 (mdi dbi tugng gdm nhin 16p va 8 toa do chuan
hoa). Dir liéu dugc chia ¢ dinh thanh cac tap train, valid va test. Trong toan bo
quy trinh, chi tap train dugc tac dong, con valid va test dugc gilt nguyén dé dam
bao tinh khach quan khi danh gia.

Trude khi hudn luyén, dir liéu dugc kiém tra tinh hop 1¢ ctia nhan OBB, bao gdm

cAu tric nhin, pham vi toa do va tinh hop 1€ hinh hoc cua polygon. Déng thoi, dir

liu duoc ra soat cac anh 161, thiéu nhén, thong ké phan bd 16p, phat hién outlier vé

kich thudc dbi tuong va kiém tra trang ldp anh giita cac tap. Néu phat hién tring
13p, anh chi bi loai khéi tap train, khong anh hudéng dén valid va test.

Tang cudng dit liéu duoc 4p dung chi trén tip train theo hai huéng. Thir nhit 13
ting cudng online trong qua trinh huin luyén cia YOLO11-OBB nhu mosaic,

mixup, bién d61 mau sac, lat, xoay va scale, nham tang tinh da dang cua dir li¢u.

Tht hai 1a tdng cudng theo hudng tap trung vao vung bénh, trong do cac anh dugc

crop va zoom quanh ving ddi trgng bénh véi padding phu hop dé ting mat do

thong tin cho cac ddu hiéu nho. Chi cac ddi trong ¢ polygon nim hoan toan trong

vung crop mdi dugc gitr lai dé ddm bao an toan nhan.
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1) Input Dataset (HShrimp OBB poly8)
[Images + Labels poly8]

!

Model/Training

Note: imgsz=1024 (T4)

Evaluation/Export

2) Data QA/Validation
[Check Missing/Corrupt, Valid poly8,
Split & Class Stats, Outlier Area
Detection, Leakage Check]

5) Model Configuration
[Ultralytics YOLO11m-obb
(imgsz=1024), AdamW Optimizer,
Cosine LR, Augmentation]

7) Evaluation (Valid + Test)
[mAP50, mAP50-95, P/R,
Per-class AP, PR Curve,
Confusion Matrix|

l Note: valid/test unchanged

}

!

3) Split Policy
[Keep Valid/Test Unchanged)]

l Note: focus class dut_ruot

4) Train-set Preparation
[Create data.yaml, Boosting Zoom
(Disease-centric AABB/Polygon +

Padding + Multi-scale), Body-centric

6) Training Control & Process
[Early Stopping/Patience,

Note: best by fitness

8) Logging & Artifacts
[results.csv, Loss & mAP
Curves, Confusion Matrix

Images -> Save to Google Drive]

!

9) Export
[final_best.pt]

; Save best.pt by Fitness]

Crop, Hard Negatives]

Hinh 10. Quy trinh xtr 1y va huan luyén dir liéu

4.5.3. Két qua huén luyén
- Biéu dd loss theo epoch:

Loss: box / class / object

—— box_loss
2.25 1 —— cls_loss
—— object _loss
2.00 A
1.75 A
& 1.50 -
3
1.25 -
1.00 A
0.75 A
0 10 20 30 40 50 60 70
Epoch

Hinh 11. Db thi loss
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Nhan xét: Cac duong loss giam nhanh & giai doan dau va giam cham dan vé cudi,
tao dang hoi tu muot va it dao dong, cho thay t6i wvu on dinh (khong c6 diu hiéu
learning rate/augment gy nhidu manh). cls_loss giam rd rét thé hién mé hinh hoc
phan biét 16p tét, trong khi thanh phan object/dinh vi giam cham hon va plateau
cao hon, phu hgp véi ddc thu bai toan OBB va dAu hiéu bénh nho.

- Biéu dd mAP theo epoch:
mMAP50 vs Epoch
1.0
0.8 1
0.6
(=]
Te]
o
<
£
0.4 -
0.2 1 .
— val metrics/mAP50(B)
® bestval epoch=45
test mAP50=0.836 (at best)
0.0 I 1 I I I 1 1 I
0 10 20 30 40 50 60 70
Epoch

Hinh 12.D6 thi mAP

Nhéan xét: mAPS50 tang nhanh & cac epoch dau, dat cuc dai khoang epoch 45, sau
d6 dao dong va c6 xu hudng giam nhe; dy 1a ddu hiéu bat dau overfit nhe hoic lgi ich

can bién giam khi tiép tuc train.
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- Confusion matrix:

Confusion Matrix

175
Shirmp

150

Shirmp-Cthan - 3 14 2 7
125

Shirmp-druot - 5 12 3

Predicted

-75

mcm - 24
- 50

-25
background - 1

Shirmp -
mcm -

Shirmp-Cthan -
Shirmp-druot
background -

True

Hinh 13. Ma tran nham lan

Nhan xét: Ma tran nham 13n cho thdy mé hinh du doan dtng kha tbt & cac 16p
manh (shrimp va mem), trong khi 13i tip trung cht yéu ¢ nham 13n giira 16p bénh va
shrimp, n6i bat nhét 14 Druot bi nham sang shrimp twong d6i nhiéu.

- Nhan xét tong quan: Két qua rat t6t va 6n dinh. mAP50 dat 0.811 (val) va 0.836

(test); mAP50-95 khoang 0.665-0.697 cho thdy dinh vi OBB kha tbt.
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2

Tao tai khoan méi

Dign théng tin d€ dang ky st dung hé théng

2 donaldo2
'@ dola@gmail.com
D& Nam Trung
B 35254534534
01/01/2000 E @ nNam
['i:] sssssese

@ ...l....‘

v Da dang ky

#% Diang ky thanh céng! Vui long chd Admin phé duyét.

«~ Quay lai dang nhap

SVTH: Hoang Huan

GVHD: TS. Lé Minh Tri & TS. Ninh Khanh Duy

4.6. Két qua thwe nghiém phat hién va canh bso

4.6.1. Thuc nghiém phwong thirc xac thuc

& bing ky FacelD

Dang ky FacelD thanh céng!

Pa luu 30 anh cho user: admin
Ban c6 thé sir dung FacelD d€ ding nhap tir [an sau.

&: Hoan thanh!

Hinh 14. Dang ky tai khoan va dang ky facelD
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D&t mat vao gitta khung hinh va nhin thang.
Hé théng sé tu ddng nhan dién va dang nhap.

X Huay (Ding mat khau)

Hinh 15. Bang nhap FacelD

4.6.2. Két qua phat hién trén ludng stream

Trong qué trinh thuc nghiém, hé thong da phat hién dugc cac diu hiéu bénh ¢ tom
thong qua hinh anh thu dugc tir camera IP. Két qua phat hién dwoc hién thi tryc tiép trén
giao dién ung dung dudi dang khung bao xoay (OBB), kém theo nhan 16p va d¢ tin cdy.
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)‘ k ” -
B Il Danh sich két qua
Sl D crop Thuiing Cong thin Duding rust

Hinh 16. Giao di¢én chinh cua Edge App

)
5 il Danh sich két qua
i =1
Shrimp Al D oy Thudng Cong thin Dudng ruét Kich thuéc
) = or asom

Crop

4 B

5 —

6 — 108em

7 — 19em
2026-01-2212:0433 |p— o

o - 89a

10 10

1 — nz2

12— 15em

13—

14— 64

15— 2 103cm

16— 100

17— & 10

18— 98¢

19— B

20 w—

21

22 w— 2 il 4]

Hinh 17. Két qua nhan dién ddi tuong
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4.6.3. Két qua lwu trir va quan ly dir liéu

fad Két qua phat hién

Tif ngay: 15/01/2C > Dén ngdy: 22/01/2C ~.

L] Thas gian

1 22/01 1228 donaldo1

2 22/01 1227 donald01

3 22/0111:32 admin

Nouei thao téc

He¢ théng phat hién va canh bdao dau hiéu bénh & tém

Thugng Congthin Dudngrul léngbént Tinhtrang Anh  Hinhdéng  Xéa
9 2 0 2 Cinhbéo |4 4
18 1 0 1 Ondinh | 4

11 5 4 9 Cénhbdo 4 Gl

Hinh 18. Két qua luu trit va quan 1y dir liéu da nhéan dién duoc.

1l Dashboard

E]

=y

1

Téng thiét b

EJ Thiét bi mai dang ky

v |

0

Thiét bi chd duyét

Xem tat ca

28
4

Téng ngudi ding

B
1

User chd duyét

£ Ngudi dung méi dang ky Xem tét ca
TEN MAC TRANG THAI USERNAME EMAIL TRANG THAI
Device of Farm 1 88:AE:4D:67:B3:8A Da duyét admin01 admin01@gmail.com Ché duyét
donald01 huan7914@gmail.com Hoat déng
huan01 huan0568@gmail.com Hoat dong
admin admin@example.com Hoat dong
Hinh 19. Giao dién quan ly chung
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Shrimp Al

Admin Portal

& X
Admin Portal

m

Ngudi dung

Shrimp Al

Admin Portal

U}
Admin Portal

M Dasht

™ Thiét bi
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22 Quan ly Ngugi dung

& Tim theo tén, email, SPT.

B Tatca(4)

STT

3 Chdduyét (1)

HO VA TEN

Admin Portal
@admin

Hoang Donald
@donald01

Admin 01
@admin01

& Tétcavaito ~ RIS

% D3 duyét (3) X D3 tif chéi (0)

EMAIL

admin@example.com

huan7914@gmail.com

admin01@gmail.com

SPT

2456332423

435235235

2131423523

VAI TRO

W Quan tri vién

% Quan tri vién

£ Ngudi ding

Hinh 20. Giao dién Quan ly Ngudoi dung

B Quanly Thiét bi

4.6.4. Cac cAu hinh

¥ Chdduyét (0)

TEN THIET BI

[ D4 duyét (1) & Pakhoa (0)

MAC ADDRESS

88:AE:4D:67:B3:8A

Device of Farm 1

="

CONG TY

DUT ITF

Hinh 21. Giao dién quan 1y thiét bi

TRANG THAI

Hoat dong

Hoat dong

Chd duyét

TRANG THAI

Da duyét

Thém ngudi dung

HANH PONG
@ 2 ®|
h 2 W

HANH DONG

& Cai dat

= Camera - A Hé théng

Quén ly danh séch camera RTSP va webcam.

1 Webcam (Mac dinh)

2 CameralP

SVTH: Hoang Huan

Tén Camera

Loai

= Webcam

‘= RTSP

Hinh 22. CAu hinh camera

Webcam #0

rspy//*** @192.168.1.100:554/11

GVHD: TS. Lé Minh Tri & TS. Ninh Khanh Duy
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L+ Cai dat

'=: Camera = Al " Hé théng
Model Al: @ OBB: y11m_obb_img1024_baseline_best.pt

@ OBB: y11m_obb_img1024_baseline_best.pt
| @ SEG: y11s_seg_img1024_bz0_best.pt

Ngudng tin cay: 0,50

Ngudng loU: 045

Stride (frames): 1

Hinh 23. CAu hinh Al

4.7. Panh gia hiéu qua ciia h¢ thong
4.7.1. Danh gia dinh tinh
Két qua thuc nghiém cho thay:

e H¢ théng hoat dong 6n dinh trong diéu kién thuc té.

« Khung bao xoay bam sat hinh dang tom, giam nhiéu nén so v6i bounding box

truyén thong.
« Giao dién truc quan, ho tro tdt cho nguoi van hanh.

4.7.2. Danh gia dinh lwgng

e Precision & Recall
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Precision-Recall Curve

B I = B
—— Shirmp 0.950
—— Shirmp-Cthan 0.800
—— Shirmp-druot 0.599
—— mcm 0.995
0.8 1 = 5|l classes 0.836 MAP@0.5
0.6
C
o
wy
O
g
o
0.4 1
0.2
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Recall

Hinh 24. D6 thi Precision - Recall

Nhén xét: Hiéu ning theo 16p khong ddng déu: mem va healthy rat cao, Cthan kha,
con Druot thap nhét (~0.6 AP@0.5) = nut thit can wu tién cai thién 13 16p Druot
(tdng zoom/oversample/hard negatives, fine-tune gidm FP).

¢« mMAP:

mAP by split (train/val/test)

1.0

B mAP50
W mAP50-95

train val test
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o Tbc do xtr Iy (FPS)

4.7.3. Panh gia kha niing trién khai thue té
Hé théng c6 tinh kha thi cao khi trién khai thuc té nho:

o Khong phu thudc Internet.
« Khéng yéu cau ha ting phirc tap.
« C6 thé mo rong cho nhiéu camera trong cing khu vuc nuoi.

4.8. Han ché ciia hé théng

Mot sb han ché duoc ghi nhan:

o Chét luong phat hién phu thudc vao anh sang va do trong ctia nudc ao.

« Mot s6 ddu hiéu bénh kho phan biét trong diéu kién hinh anh nhidu manh.

o Chua két hop dit liéu méi trudng dé ting d6 chinh x4c canh béo.
4.9. Két luan chwong 4
Chuong 4 d3 trinh bay qué trinh thuc nghiém va cac két qua dat duoc ctia hé thong phat
hién va canh bao diu hiéu bénh & tom. Trong pham vi dd an, qua trinh thu thap dir li¢u,
gin nhin va huan luyén mo hinh YOLOv11-OBB d3 duoc thuc hién mot cach co hé
thdng, voi sy hd tro va xac nhan cia chuyén gia. Két qua cho thiy hé thdng dap tGng tdt

muc tiéu dé ra, hoat ddng 6n dinh va c6 tiém ning tng dung trong thuc té nudi trong thuy

san.
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KET LUAN

1. Kétluin

Trong pham vi dd an t6t nghiép, dé tai “Hé thong phdt hién va canh bdo dau hiéu bénh ¢
tom” da dugc nghién clru, xay dung va trién khai mét cach co hé théng, dap ung cac muc
tiéu dé ra ca vé miat hoc thuat 1an ing dung thyc tién.

Db an da nghién ctru va tong hop cac co s 1y thuyét lién quan dén tri tué nhan tao, thi
gidc may tinh va bai toan phat hién dbi tuong véi khung bao xoay (Oriented Bounding
Box). Trén co s& d6, md hinh YOLOv11-OBB duoc lwa chon nham phu hop véi dic
diém hinh dang dai, manh va tu thé xoay da dang cua tom trong mdi truong ao
nudi. Trong pham vi dd 4an, toan bd qua trinh thu thap dir liéu, gén nhén va huin luyén mo
hinh YOLOv11-OBB da duoc thuc hién, trong do viéc gén nhén dit liéu duge tién hanh
thil cong dudi sy hudng dan va xac nhan cta chuyén gia trong linh vyuc nudi trong thiy
san. Qua trinh huan luyén gitip mo6 hinh hoc dugc cac dac trung hinh dang va dau hiéu

bénh xuét hién trén co thé tom trong diéu kién thuc té.

Vé mat hé thdng, d6 an dd xay dung thanh cong mot hé thong giam sat va phat hién dau
hiéu bénh ¢ tom dua trén hinh anh tir camera IP, trién khai theo mo hinh xir 1y cuc bo tai
thiét bi bién. Hé thong c6 kha ning tiép nhan ludng video RTSP, thuc hién suy ludn mo
hinh YOLOv11-OBB theo thoi gian gan thuc, hién thi két qua phat hién duéi dang khung
bao xoay, luu trit dit li¢u trong co s& dir liéu SQLite va hd trg canh bao khi phat hién diu

hiéu bat thuong.

Két qua thuc nghiém cho thdy hé théng hoat dong 6n dinh trong diéu kién trién khai thuc
té, phat hién duogc céac dAu hiéu bénh c¢6 thé quan sat bé“mg mét thuong va hd tro hiéu qua
cho cong tac giam sat ao nudi. Viée sir dung khung bao xoay giup két qua phat hién bam
sat hinh dang tdm hon so v&i phuong phap bounding box truyén théng, qua d6 giam
nhidu nén va ning cao do chinh xac.Nhin chung, d6 an di hoan thanh cic ndi dung
nghién cuu va trién khai theo ding muc tiéu dé ra, thé hién kha nang ung dung tri tué
nhan tao vao linh vuc nudi trong thuy san, ddng thoi gop phan dé xuat mot giai phap hd

trg phat hién sém dich bénh & tom.

2. Hwéng phat trién caa dé tai

Mic du mo hinh di dat duoc mot s6 két qua kha quan, nhung van con ton tai mot so

van dé vé dd chinh xéc va toc dd xir ly. Ngoai ra, cac y€u td mdi truong bén ngoai nhu do
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sang, do choi va goc nhin ciia camera ciing gy anh hudng dang ké dén chat lwong hoat
dong ctia mo hinh. Trong tuong lai, mé hinh c6 thé dugc mé rong dé khac phuc nhiing

van dé nay va cai thién hi¢u suat hoat dong nhu:

- Mé rong va da dang héa tap dir li€u: Thu thap thém dir li¢u hinh anh trong
nhiéu diéu kién khac nhau nhu 4nh sang, do trong cua nudc, mat d§ nudi va cac
giai doan sinh trudng ciia tom nham ning cao kha ning tong quat héa cia mod
hinh.

- Téi wu va huin luyén ning cao mé hinh: Tiép tyc tinh chinh siéu tham s6 hoic
huén luyén b sung mé hinh YOLOv11-OBB trén tap di liéu 16n hon dé cai thién
do chinh x4ac va kha nang phan biét cac dAu hiéu bénh tuong d@)ng.

- Két hop dir li¢u da ngudn: Tich hop thém dit lidu tir cac cam bién moi truong
nhu pH, nhiét d§, DO, do man... dé xay dung h¢ théng canh bao dua trén nhiéu
yéu td, tir 46 nang cao d9 tin cdy trong phat hién bénh.

- Nang cép co ché canh bao va giao dién nguwdi dung: Phat trién cac hinh thirc
canh bao da kénh nhu thong bao qua tmg dung di dong hodc dashboard tong hop
nham hd tro ngudi nudi theo ddi va phan tng kip thoi.

- Mé rong quy mo va pham vi trién khai: Nghién ctru kha nang trién khai hé
thdng cho nhiéu ao nudi hodc trang trai quy mé 16n, hudng toi xay dung mot nén
tang giam st tdp trung cho nudi trong thuy san.

- Téi wu hiéu ning va trién khai trén thiét bi nhiing: Nghién ctru trién khai mo
hinh trén céc thiét bi phan cing chuyén dung hoic thiét bi nhiing nham giam chi

phi va tang tinh linh hoat khi Gmg dung thuc té.
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