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NHIEM VU PE TAI

1Ndi dung va cac yéu cau can giai quyét trong nhiém vu dé tai tot
nghiép (vé ly luan, thuec tién, c4c s6 liéu can tinh toan va cac ban veé).
a. Mo ta tom tit dé tai
Tim hiéu va xay dung chuong trinh canh bao chay véi YOLOV7.
b. Néi dung hwéng din

Tim hiéu vé hién trang chay né xay ra hién nay va bai toan canh bao

chay no dé han ché rui ro.

- Tim hiéu tong quan vé bai toan phét hién dbi twong va md hinh phat
hién d6i tegng bang YOLOVT.

- Thu thap dit liéu hinh anh chay dé huan luyén mé hinh phat hién chay

- Cai dat mo hinh canh béo chay bang YOLOV7 va xay dung chuong
trinh tng dung Mo hinh phat hién trén hinh anh va videos.

- Nhan xét, danh gia va két luan.

c. Két qua can dat dwoc

- Pi xay dung duoc chuong trinh canh béo chay bang YOLOV7 tur dit
liéu hinh anh va videos

- Viét bao cao d6 an tot nghiép

2. C4c so liéu can thiét dé tinh toan.

Tai liéu tham khao vé ngén ngit python, cac thu vién hd tro

Huan luyén dix liéu trén colab

Dit liéu vé phét hién d6i tuong bang phuong phap hoc sau va YOLO

Nhan xét, danh gia va két luan

3.DPja diém thuc tap tét nghiép.
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DANH MUC CAC TU VIET TAT

STT | Ky hiéu chir viét tat Chir viét day da

1 YOLO You Only Look Once

2 CNN No-ron Convolutional

3 SSD Single Shot MultiBox Detector

4 R-CNN Region-based Convolutional
Neural Network

5 RAM Random Access Memory

6 NMS Non-maximum Suppression

7 NAS Network Attached Storage

8 VoVNet Variety of View Network

9 GPU Graphics Processing Unit

10 TPU Tensor Processing Unit

11 URL Uniform Resource Locator

12 MVC Model-View-Controller




CHUONG 1. TONG QUAN VE PE TAI
1.1. Pt van dé

Trong thoi dai céng nghé ngay nay, viéc st dung tri tué nhan tao va thi giac
may tinh dang ngdy cang trd nén phd bién va c6 tng dung rong réi trong nhiéu linh
vuc, tir giam sat an ninh dén quan 1y rai ro va ciu hoa. Trong béi canh d6, viéc phat
trién hé thdng canh bao chay tir hinh anh khéng chi mang lai lgi ich vé tinh nhanh

chong va hiéu qua ma con dong vai trd quan trong trong viéc bao vé nguoi va tai san.

Do an nay tap trung vao viéc ap dung mot trong nhitng céng nghé tién tién nhat
trong linh vuc nhan dién déi twong, d6 14 YOLOv7 (You Only Look Once version 7),
dé phat hién va canh bao vé nguy co chay tir hinh anh. YOLOV7 1a mot mé hinh nhan
dién vat thé manh mé, c6 kha ning phat hién vat thé nhanh chéng va chinh xéc trén ca

anh va video.

Trong dd 4n nay, em di tién hanh thu thap dir liéu, huan luyén mé hinh va phat
trien mot hé théng canh béo chay tir hinh anh st dung YOLOV7. Em hy vong rang
cong viéc cua em s€ dong gop vao viéc tang cuong kha nang phat hién va phan ung
sém trude nguy co chay, tir d6 giam thiéu thiét hai va nguy co cho cong dong.
1.2.Khai niém
1.2.1. Déi twong trong hinh dnh

Déi tugng trong hinh anh 1a cac yéu td, vat thé, hozc phan tir cu thé ma may anh
hoic nguoi xem hinh anh cd thé nhan dién dugc. Khéi niém nay khdng chi ap dung
cho nhiép anh ma con cho céc linh vyc khac nhu xir Iy anh, tri tué nhan tao, va thi giac
may tinh.

Mot d6i tuong trong hinh anh c6 thé 1a bat ky tha gi tir con nguoi, dong vat, dén
cac dbi tugng vat 1y nhu xe hoi, cdy cd, d6 dac trong phong, v.v. Trong phan tich hinh

anh, viéc nhan dién va phan loai déi twong 1a mot trong nhirng thach thirc quan trong.



1.2.2. Phét hién déi twong

Pay 1a qua trinh tim kiém va xac dinh vi tri cua d6i tugng trong mot hinh anh.
Phat hién ddi twong thuong bao gom viéc xac dinh cac hop gisi han (bounding boxes)
xung quanh cac déi tuong trong hinh anh ciing nhu xac dinh loai dbi twong. Céc
phuong phap phé bién cho viéc phat hién dbi tuong bao gom sir dung cac mé hinh hoc
sau nhu cac mang no-ron convolutional (CNN) va cac ky thuat nhu R-CNN va cac
phién ban cai tién, YOLO (You Only Look Once), SSD, va RetinaNet.

1.2.3. Nhdn dang doi tweng

Sau khi ddi tegng duoc phat hién, budc tiép theo 1a nhan dang dbi twong, tuc 1a
xéc dinh chinh xéc loai d6i twong d6 1a gi. Piéu nay thudng lién quan dén viéc so séanh
cac dic trung cua d6i tuong da dugc rat trich tir hinh anh véi cac dic trung cia cac doi
tuong dd biét trudc trong co sé dir liu. Cac phuong phap cho viéc nhan dang doi

tuong o6 thé dya trén hoc may, hoc sau, hoic céc ky thuat xu ly anh truyén théng.

Ca phéat hién va nhan dang d6i tuong déu Ia nhiing thach thic quan trong trong
linh vuc tri tué nhan tao va c6 ang dung rong rai trong nhiéu linh virc nhu nhan dang
khubn mat, giam sat an ninh, tu dong hoa cong nghiép, xe tu 14i, va nhiéu ung dung
khac.

1.3. Cac phwong phap phat hién phd bién hién nay

1.3.1.YOLO (You Only Look Once)

YOLO 1a phuong phap phat hién dbi twong nhanh chéng va chinh xac bang
cach stir dung mot mang no-ron duy nhat dé dy doan cac hop gisi han va xac suét cua
céc lop dbi twong trong mot lan chay.

YOLO duoc biét dén véi kha niang thoi gain thuc va hiéu suat cao. That vay, vé
d6 chinh xac thi YOLO c6 thé khéng phai 1 thuat toan tt nhat nhung nd 1a thuat toan
nhanh nhét trong cac 16p mé hinh phat hién déi twong (object detection). N6 ¢é thé dat
duogc toc d6 gan nhu real time ma do chinh xac khéng qua giam so véi cai model thudc

top dau.

Kién trdc mang YOLO bao gom base network la cac mang phép tich chap
(convolution) 1am nhiém vu trich xuét dic trung. Phan phia sau 1a nhitng 16p bo sung(



Extra Layes) duoc ap dung dé phét hién vat thé trén ban dd dic trung (feature map)
cua mang co s¢ (base network).

e So db kién tric mang caa YOLO

fu“y x B times x C times
B comected _ connected A A
e r AT A
Input | |: R : A\ = A\

Image | | | DarkNet >< >< (x, v, w, h, obj score) | class probability

1 i arKkNe

.1 Architecture length: 5B+C

L 7x7x1024 4096 7x7x30

448x448x3

Hinh 1.1:So d6 kién triic mang YOLO
Thanh phan kién tric darknet (Darknet Architechture) duoc goi 1a mang co sé
c6 tac dung trich suat dic trung. Pau ra ciia mang co so 1a mot feature map c6 kich
thudc 7x7x1024 s& duoc sir dung lam dau vao cho cac cac 16p bd sung (Extra layers)

c6 tac dung du doan nhin va toa d6 hop gisi han (bounding box) cua vat thé.

Trong YOLO version 3 tac gia 4p dung moét mang trich xuat dic trung la
darknet-53. Mang nay gém 53 16p tich chap két néi lién tiép, mdi layer duoc theo sau
boi mot chuan hoa 16 (batch normalization) va mot don vi tuyén tinh ro ri (activation
Leaky Relu). Bé giam kich thudc cua output sau mdi 16p tich chap, tac gia lay mau gi
bang cac filter véi kich thudc 1a 2. Meo nay c6 tac dung giam thiéu sé luong tham sé

cho mo hinh.

YOLOV3 dy béo trén nhiéu ban d6 dic trung (feature map). Nhitng feature map
ban ddu c6 kich thudc nho gitp du bao duoc cac vat thé kich thudc 16n. Nhitng feature
map sau c6 kich thuéc 16n hon trong khi hop mau (anchor box) dugc gitr ¢6 dinh kich

thudc nén s& gilp du bao cac vat thé kich thude nho.
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Hinh 1.2: Céc ban d6 dac trung (fearture maps) ciia mang YOLO véi hinh dang dau vao
(input shape) la 416x416, hinh dang dau ra (output shape) co6 kich thudc lan luot la 13x13,
26X26 va 52x52.

Trén modi mot O cua cac feature map chung ta s& ap dung 3 khung neo (anchor
box) dé du doan vat thé. Nhu vay s lugng cac anchor box khac nhau trong mot mo

hinh YOLO s¢ 1a 9 (3 featue map x 3 anchor box).

DPong thoi trén mot feature map hinh vuéng S x S, md hinh YOLOV3 sinh ra
mot s6 lugng anchor box 1a: S x S x 3. Nhu vay sb lwong khung neo (anchor boxes)
trén mot birc anh s¢€ 1a:

(13x13+26x26+52x52)%3=10647(anchor boxes)

Pay 1a mot sb luong rat 16n va 1a nguyén nhan khién qua trinh huén luyén mo
hinh YOLO v6 cung cham bai chiing ta can du bao dong thoi nhin va bounding box
trén dong thoi 10647 hop gidi han.

Mot s6 Iuu ¥ khi hudn luyén YOLO:

e Khi huan luyén YOLO s& cin phai c6 RAM dung luong 16n hon dé luu
dugc 10647 hop gidi han nhu trong kién tric nay.

e Khong thé thiét 1ap cac batch_size qua 16n nhu trong cac mé hinh phan
loai vi rat d& hét bo nhé. Goi darknet cia YOLO da chia nhé mét batch thanh cac phan
nhom cho vira vdi RAM.

Thoi gian xir 1y cia mot bude trén YOLO 1au hon rat rat nhiéu 1an so voi cic
mo hinh phan loai. Do d6 nén thiét 1ap budc gidi han huan luyén cho YOLO nho. Dbi
véi cac tac vu nhan dién dudi 5 16p, dudi 5000 budce 1a cod thé thu duge nghiém tam
chap nhan duge. Cac md hinh c6 nhiéu 16p hon c6 thé ting sd lugng bude theo cap s6

nhan tuy ban.



1.3.2. SSD (Single Shot MultiBox Detector)

SSD ciing 1a mot phuwong phép phat hién déi twong nhanh chéng va chinh xéac
bang céch sir dung mot mang no-ron duy nhit dé duc doan cac hop gisi han va céac 16p

dbi twong cung mot Idc.

SSD c¢6 thé dat duoc hiéu suat cao va lam viéc truc tiép trén toan buc anh mot
cac hiéu qua.

Cach thirc phan chia ban d6 dic trung (feature map) dé nhan dién cac hinh anh

véi nhitng kich thude khac nhau.

SSD chi can duy nhat dau vao la 1 bic anh va cac hop thuc té (ground truth
boxes) am chi vi tri hop giéi han (bounding box) céc vat thé trong sudt qua trinh huan
luyén. Trong qua trinh phat hién vat thé, trén mdi mot ban do dic trung (feature map),
chung ta danh gia cac mot tap hop nho gom nhitng hop mau tuong ang vai cac ty 18
canh khac nhau (aspect ratio) lén cac ban do dic trung (features map) co6 kich thuéc
(scales) khac nhau (chang han kich thudc 8x8 va 4x4 trong hinh (b) va (c)). Doi V6i
mdi hop mau (cac boxes nét dut trong hinh) ta can du bao mot phan phéi xac suat ¢ =
(cl,c2,...,cn) tuong Gtng Vi cac class C = C1,C2,...,Cn. Tai thoi diém huan luyén,
dau tién chdng ta can phl hop vai cac hop mac dinh (match default boxes) véi hop
thuc té (ground truth boxes) sao cho muc do sai s6 duge do ludng qua mat mat vi tri
(localization loss) la nho nhat .Sau d6 ta s& tim céch téi thiéu hoa sai s6 cia nhan du
bao twong &tng v&i mdi vat thé dugc phat hién trong hop mau théng qua mat mat vé do

tin cay (confidence loss).

Nhu vdy ham mat mat (loss function) cia nhan dang d6i twong (object
detection) sé khac vai loss function cua céc tac vu phén loai anh (image classification)
& chd c6 thém mat mat vé vi tri (localization loss) vé sai sb vi tri cia hop du doan

(predicted boxes) so véi cac hop du doan (ground truth boxes).
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Hinh 1.3: Céch thic phan chia feature map dé nhan dién cac hinh anh véi nhimg kich thudc khéc nhau.

Kién trdc cuia mo hinh SSD
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Hinh 1.4 So d6 kién tric cuia mang SSD
SSD dua trén mét tién trinh lan truyén thuan caa mét kién tric chuan (ching
han VGG16) dé tao ra mot khoi feature map output gom 3 chiéu & giai doan sém.
Chung ta goi kién tric mang nay I base network (tinh tir input Image dén Conv7 trong
hinh 3.2.2). Sau d6 chung ta s& thém nhitng kién truc phia sau base network dé tién

hanh nhan dién vat thé nhu phan Extra Feature Layers trong so do.
1.4.Bai todn canh bao chay tir hinh anh

Phat hién s6m va phan tng nhanh chéng: Bang céach sir dung YOLOv7 dé nhan
dién dam chay tir hinh anh, hé thdng c6 thé phat hién va canh bao vé su ¢ chay mot

cach nhanh chong, gidp giam thiéu thoi gian phan &ng va giam thiét hai.

B40 vé an toan con nguoi: Hé thdng canh béo chay tir hinh anh c6 thé gitp bao
vé tinh mang va an toan cta con ngudi bang cach cung cap canh bao kip thoi dé so tan

hozc trién khia céc bién phap ctu hoa.
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Bao vé tai san va moi treong: Phat hién chay sém ciing giup giam thiéu thiét
hai Vé tai san va moi trudng, tir viéc ngin chan sy lan rong cua dam chay dén viéc
trién khai cac bién phap khic phuc sém.

Tang cudng hiéu suat ctru hoa: Bang viéc cung cap thong tin chinh xac vé vi tri
va quy mé cua dam chay, hé thdng cd thé hd trg quan ly ciu hoa trong vién phan bo
ngudn luc va didu phdi cac hoat dong ciru hoa hiéu qua hon.

Giam thiéu rai ro va nang cao chat lugng sdng: Su hién dién cua hé théng canh
bao chay tir hinh anh gitp giam thiéu rui ro chay va tao ra mot méi trueong séng va lam

viéc an toan hon cho cong dong.
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CHUONG 2. MO HINH CANH BAO CHAY TU HINH ANH

2.1. So' @b hoat dgng ciia mod hinh canh béo chay
So db hoat dong cua mé hinh canh bao chay

Bat dau

Khdi tao cac tham s
nhin dang

Hoc hinh anh tir
camera

D doan(predic)

h 4

Lwu va hién thi két
qua

Chay chuwong trinh

Hinh 2.1.So d6 hoat dong caa mé hinh canh bao chay
M6 hinh cho phép thuc hién nhan dang véi tily chon dit liéu dau vao bao gom
file anh, file video hozc hinh anh tryc tiép tir camera. Vi dit liéu dau vao 1a hinh anh
can cung cap duong dan tuyét dbi cua file anh, két qua nhan dang 1a hinh anh duoc luu

lai trén do chi ra vi tri ngon lra va do tin cay cua du doan.
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2.2. Phwong phap phat hién ddi tweng bang YOLOV7

Phét hién di trong 13 mot bai toan thi gidc may tinh lién quan dén viéc xac dinh va
dinh vi cac dbi tugng trong hinh anh hoic video. N6 1a mot phan quan trong caa nhiéu tng
dung, chang han nhu camera giam sat théng minh, 6 to tu lai hodc ngudi may. Cac thuat
toan phét hién ddi twong c6 thé dwoc chia thanh hai loai chinh: phét hién mot giai doan

(Single-shot object detection) va phat hién hai giai doan (Two-shot object detection).[1]
2.2.1. Phét hign déi twong
Single-shot object detection

Thuét toan phét hién di twong mét lan duy nhét (Single-shot object detection) sir
dung mot lan truyén hinh anh dau vao dé dwa ra du doan vé sy hién dién va vi tri cia cac
d6i tugng trong anh. N6 xir ly toan bo hinh anh trong mét lan chay, khién ching tro nén

hiéu qua vé mat tinh toan.

Tuy nhién, single-shot object detection thuong kém chinh xac hon so voi Cac
phuong phap khéc va kém hiéu qua hon trong viéc phéat hién cac dbi tugng nho. Céc thuat
toan nhu vay ¢ thé dugc st dung dé phat hién cac dbi tugng theo thoi gian thuc trong céc

mdi trudng han ché vé tai nguyén.

YOLO 1a thuat toan phat hién dbi twong mot lan duy nhat (single-shot object
detection) sir dung mang than kinh tich chap (CNN) dé xir Iy hinh anh.

Two-shot object detection

Phat hién d6i twong hai lan (two-shot object detection) str dung hai lan truyén hinh
anh dau vao dé dua ra dy doan vé su hién dién va vi tri cua déi tuong. Luot du tién duoc
sir dung dé tao mot tap hop cac dé xuat hoac vi tri tiém ning ctia d6i tuong. Luot thir hai
duoc str dung dé tinh chinh cac dé xuét nay va dua ra du doan cudi ciing. Céch tiép can nay
chinh xac hon thuat toan phat hién doi tugng mot 1an duy nhat (Single-shot object detection)

nhung ciing t6n kém hon vé mat tinh toén.

Nhin chung, su lya chon gitra phat hién déi trong mot 1an va hai lan tdy thudc vao

C&cC yéu cau va rang budc cy thé cua tng dung.
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NOi chung, Single-shot object detection phu hop hon cho cac tng dung thoi
gian thuc, trong khi two-shot object detection tét hon cho cac ¢tng dung dé& cao do
chinh xac.

Cich thirc hoat dpng ciia YOLOVT. Kién triic YOLOVT

M6 hinh YOLOV7 duoc dao tao trudc véi ImageNet, mot tap dir liéu chira nhiéu
hinh anh khac nhau. Sau d6, né dugc chuyén d6i dé thuc hién phat hién ddi twong. Lop két
ndi day da cudi ciing cia YOLOV7 thyc hién dir doan vé xac suat cia 16p va toa do cua hop

gidi han.

fully :
X e :gzted donacian xB lmes xC times
B r \/ \
nput | |© . , -
Image | |- : DarkNet >< >< (x, y, w, h, obj score) | class probability
\ . Architecture length: 5B+C

L 7x7x1024 4096 7x7x30
448x448x3

Hinh 2.2: Kién tric YOLOV7 va co ché hoat dong

Thanh phan kién trac Darknet (Darknet Architechture) duoc goi 1a base
network ¢ tac dung trich suat dic trung. Pau ra cla mang co sO (base network) 1a mot
ban d6 dic trung (feature map) co kich thude 7x7x1024 s& dugc st dung lam dau vao
cho cac 16p bd sung (Extra layers) c6 tic dung du doan nhan va toa do hop gidi han

(bounding box) ctia vt thé.

YOLOV?7 chia hinh anh du vao thanh ludi S x S. Néu tim ctia mét ddi tuong roi
vao mdt 0 ludi thi 6 ludi d6 c6 nhiém vu phat hién dbi tugng d6. Mdi 6 ludi du doan cac
hop gidi han B va diém tin cdy cho cac hop do. Cac diém tin ciy ndy phan anh muc do tin
cdy ctia mo hinh rang hop chira mot d6i tuong va muic do chinh xac ma mé hinh cho rang

hop dugce du doan.
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YOLOV7 du doan nhiéu hop giéi han trén mdi 6 ludi. Tai thoi diém dao tao, ta
chi muén mot bo du doan hop gisi han thé hién cho timg ddi twong. YOLOV7 chi dinh
bo du doan dua trén chi sb 10U hién tai cao nhat véi thuc té. Diéu nay dan dén sy
chuy&n mén hoéa giira cac bo du doan hop giéi han. Mdi cong cu du doan tré nén tot

hon trong viéc du béo cac kich thudc, ty 1 khung hinh hoic loai dbi twong nhét dinh.

Mot ky thuat quan trong dugc stir dung trong cac moé hinh YOLOvV7 la NMS
(non-maximum suppression). NMS 1a mét budc hau xt 1y duoc st dung dé cai thién
d6 chinh x&c va hiéu qua cua viéc phét hién ddi twong. Trong phat hién déi tuong,
thong thudng c6 nhiéu hop gidi han duoc tao cho mot ddi twong trong mét hinh anh.
Cac hop gidi han nay c6 thé chong 1én nhau hodc nam & cac vi tri khac nhau, nhung tat
ca chung déu dai dién cho cuing mot d6i tuong. NMS duoc st dung dé xac dinh va loai
bo cac hop gidi han du thira hodc khong chinh xac va d& xuat mot hop gigi han duy

nhét cho timg ddi tugng trong anh.
2.3.Giéi thiéu vé canh bao chay bang YOLOvV7

Canh bao chay bang YOLOV7 la mot ung dung cua cong nghé phat hién doi
tugng trong linh vuc an ninh va an toan. Bang cach s dung mé hinh YOLOvV7, ngudi
ta 6 thé xay dung cac hé thong canh bao chay hiéu qua dé phét hién som va phan tng
nhanh chong d6i véi cac nguy co chay nd. Dudi day 1a nhitng loi ich khi sir dung canh
bo chay bang YOLOVT:

1. Phat hién chay va khoi: YOLOV7 c6 kha ning phat hién cac dbi twong chay
va khéi trong hinh anh hoic video. Bang cach nay, n6 c6 thé gitp hé théng canh béo
chay xéac dinh vi tri va pham vi ciia nguy co chay nd.

2. Xir ly thoi gian thuc: YOLOvV7 duoc thiét ké dé hoat dong o téc do cao, cho
phép xir ly thoi gian thyc caa dir liéu video dau vao. Piéu nay la rat quan trong di Voi
viéc canh bao chéay, vi n6 can phan tng nhanh chéng dé dam bao an toan cho con
nguoi va tai san.

3. Tich hop hé théng canh bao: Khi YOLOV7 phéat hién chay hoic khoi, thong
tin nay c6 thé dugc tich hop vao cac hé théng canh bao chay tu dong. Cac hé thdng
nay cd thé kich hoat céc canh bao, bao dong va hé thong chira chay dé tng pho Véi

tinh hudng nguy hiém.
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4. Dy 4n moi truong va coéng nghiép: Canh béo chay bang YOLOV7 c6 thé
dugc trién khai trong nhiéu linh vire nhu cac nha may san xuat, tda nha cao tang, nha

ga, va cac khu vuc méi trudng nhay cam véi nguy co chay nd.

Tich hop véi hé théng giam sat: YOLOV7 c6 thé tich hop véi cac hé thong giam
sat video dé cung cdp mot cach tiép can toan dién ddi véi an ninh va an toan trong céc

moi treong phuec tap.
2.4. Lwa chon phién ban YOLOV7 trong phat hién chay va canh bao.

Thay d6i quy mé md hinh 1a qué trinh tang hoic giam ty 16 mot mo hinh hién co
dé mé hinh nay phi hop véi cac thiét bi dién toan khac nhau. Ty 1é mé hinh thuong sir
dung nhiéu yéu t6 khac nhau nhu sb 16p (chiéu sau), kich thudc caa hinh anh dau vao
(46 phan giai), so luong kim tu thap dic trung (giai doan) va sé luong kénh (chiéu
rong). Cac yéu té nay déng mot vai trd quan trong trong viéc dam bao can bang giira

cac tham s mang, toc d6 giao thoa, tinh toan va do chinh xéac caa md hinh.

M6t trong nhitng phuong phép chia ty 1& duoc sir dung phé bién nhét 1a NAS
hoac “Kién trdc mang Tim kiém tu dong” dé tim kiém cac hé sé ty 1é phi hop tir cac
cong cu tim kiém ma khong can bt ky quy tic phuc tap ndo. Nhuoc diém chinh cua
viéc str dung NAS 1a n6 1a mot céch tiép can tén kém dé tim kiém cac hé sé ty 1& phu

hop.

Hau hét moi md hinh tai tham s6 hda mé hinh déu phan tich cac yéu té ty Ié
riéng lé va duy nhat mot cach doc 1ap va hon nita, tham chi con téi vu hoa céac yéu to
nay mot cach doc 1ap. o 1a do kién tric NAS hoat dong véi céc hé sb ty 1é khong
tuong quan.

Diéu dang chl y 1a cac m6 hinh dua trén ndi nhu VoVNet or Mang luéi day
dic thay ddi chiéu rong dau vao caa mot vai lop khi 6 sdu cua md hinh dugc thu nho.
YOLOV7 hoat dong trén kién tric dua trén phép ndi duoc dé xuat va do d6 su dung

phuong phép chia ty I& hon hop.
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Hinh 2.3: So d tong hop I6p caa YOLOV7
Thay d6i quy mé md hinh 1a qué trinh tang hoic giam ty 16 mot mé hinh hién co
dé mé hinh nay phi hop véi cac thiét bi dién toan khac nhau. Ty 1é mé hinh thuong sir
dung nhiéu yéu t6 khac nhau nhu sb 16p (chiéu sau), kich thudc caa hinh anh dau vao
(46 phan giai), sé lwong kim tu thap dic trung (giai doan) va sb lugng kénh (chiéu
rong). Cac yéu té nay dong mot vai trd quan trong trong viéc dam bao can bang gitra

cac tham s mang, toc d6 giao thoa, tinh toan va do chinh xéac cia md hinh.

Mot trong nhitng phuong phép chia ty 1& duoc sir dung phé bién nhét 1a NAS
hoac kién tric mang Tim kiém tu dong tim kiém céc hé s6 ty I& ph hop tir cac cong
cu tim kiém ma khong can bat ky quy tic phtc tap ndo. Nhuoc diém chinh cua viéc sir
dung NAS 1a n6 1a mét cach tiép can tén kém dé tim kiém cac hé sé ty 1& phu hop.

Hau hét moi md hinh tai tham s6 héa mé hinh déu phan tich cac yéu té ty Ié
riéng 1¢ va duy nhat mét cach doc 1ap va hon nita, tham chi con téi wu hda cac yéu td
nay mot cach doc 1ap. Do 1a do kién tric NAS hoat dong véi céc hé sb ty 1é khong
tuong quan.

Diéu dang chi y 1a cac md hinh dua trén ndi nhu VoVNet or Mang luéi day

dic thay doi chiéu rong dau vao caa mot vai 16p khi d6 sau caa md hinh duoc thu nho.
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YOLOV7 hoat dong trén kién trdc dya trén phép ndi duoc dé& xuit va do do sir dung

phuong phép chia ty 1& hon hop.

Vi dé tai canh béo chay tir hinh anh, em lua chon phién ban YOLOvV7 dé thuc
hién vi hé thdng co duoc nhitng su cai tién tir nhitng phién ban cii va kém theo d6 1a

nhitng tinh ning m&i chic chin né s& 14 mot sy lya chon hop 1y cho dé tai caa minh.
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CHUONG 3. CAI PAT, THU NGHIEM VA PANH GIA
3.1. Moi tredong cai dat
3.1.1. Gigi thiéu maoi truwong Google Colab

Google Colab 12 mot méi truong phat trién va chia sé ma nguon ma truc tuyén,
dugc cung cap mién phi boi Google. Dua trén nén tang cua Jupyter Notebook, Google
Colab cung cip mét cach tiép can linh hoat va tién lgi cho viéc viét va chia s¢é ma
ngudn, dic biét 1a trong linh vuc hoc may va khoa hoc dir liéu. Dudi day 1a mot sé

diém noi bat ctia méi truong Google Colab:

1. Mién Phi va Truc Tuyén: Google Colab hoan toan mién phi va hoat dong truc
tuyén thdng qua trinh duyét web, khong can cai dit bat ky phan mém nao. Piéu
nay cho phép nguoi ding truy cap va lam viéc trén moi truong Colab tir bat ky
thiét bi nao c6 két ndi internet.

2. Tich Hop véi Google Drive: Colab tich hop tt véi Google Drive, cho phép
nguoi dung luu trit VA truy cap cac tap tin dir liéu va notebook truc tiép tir tai
khoan Google Drive cua ho. Diéu nay gilp d& dang quan 1y va chia sé di liéu
va notebook gitra nhiéu nguoi dung.

3. H3 Trg GPU va TPU: Colab cung cap kha ning st dung mién phi céc tai
nguyén GPU (Graphics Processing Unit) va TPU (Tensor Processing Unit) cua
Google. Piéu nay giup tang toc do huan luyén cho cac mé hinh hoc sau va tinh
toan dir liéu 16n.

4. Thu Vién va Cai Bat Linh Hoat: Colab cung cap mot méi truong 1am viéc linh
hoat cho viéc cai dit va sir dung cac thu vién va céng cu phd bién trong linh
vuc hoc may va khoa hoc dir liéu nhu TensorFlow, PyTorch, scikit-learn, va
nhiéu thu vién khac.

5. Chia Sé D& Dang: Colab cho phép ngudi ding chia sé notebook cua minh mot
cach dé dang thong qua lién két URL. Diéu nay gilp cac nha nghién ctiu va nha
phat trién co thé dé& dang chia s¢ ma ngudn, két qua va y tuong véi nguoi khéc.

Toém lai, Google Colab la mot cong cu manh mé va linh hoat cho cac nha nghién

ctru, nha phat trién va sinh vién trong viéc phat trién va chia sé ma ngudn trong linh

vuc hoc may va khoa hoc dir liéu.
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3.1.2. Thue thi trén moi trwong Google Colab
Google Colab 1a mét dich vu thuc hién viéc cung cap cac may ao dé thuc hién
c4c tac vu trén internet. Khi sir dung Google Colab dé huan luyén mé hinh, ta can tai

I&n tap dit liéu da duoc chuan bi trong phan tredc véi may ao trén Google Colab.

Trén Google Drive ta tao mot thu muc co tén la YOLOvV7_train. Tai may tinh
ctia ching ta can phai nén thu muc data ma ta da chuan bi va phan chia theo ciu tric

thanh file firedata.zip va dua no 1én thu muc YOLOV7_train ¢ trén Google Drive.[3]
3.1.3. Phan chia tap diz ligu hudn luyén

Dé huan luyén mot mé hinh YOLOV7, chling ta can c6 mot tap dit liéu du 16n
va da dang vé ddi tegng va goc nhin. Tap di liéu nay can cé cac anh chta ddi tuong
da duoc gan nhan can nhan dién ciing véi thdng tin vé bounding box cua cac doi tugng
do.

Chung ta thu thap duoc dir liéu can huan luyén bao gdm céc anh vé cac dam
chay véi cac d6i twong can nhan dang Ia lira. Va cac nhan “fire” da dwuoc gan nhan.
Tuy nhién, trude khi c6 thé thuc hién viéc huan luyén dugc mé hinh YOLOV7 ta can

phai phan chia tap dit liéu trén thanh 2 phan chinh.

e Phéan huén luyén (train) s& bao gém 80% dix liéu trong b dir liéu ban déu di thu
thap va gan nhan.
e Phan xac thuc (valid) s& bao gom 20% dix liéu trong bo dit liéu ban dau da thu

thap va gin nhan.

Luu ¥ rang, cac file chira nhan va toa do6 caa ddi tuong (dinh dang file .txt) ciing
phai dugc phén chia ra theo nhu ti 16 80% cho huan luyén (train) va 20% cho xac thuc
(val).

Khi huan luyén dit liéu véi md hinh YOLOV7, ta can phai thuc hién tao mot cau

trac thu muc chtra ca anh va nhn theo quy tic cia mo hinh nay di dua ra.
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Hinh 3.1: C4u tric thu muc sau khi phan chia di liéu huan luyén
Céc file chira nhan va toa do cua dbi tugng da gin nhan (cac file dinh dang .txt)
nay ciing phai c6 tén giéng vai tén anh ma ta thu thap. Vi du: anh cé tén 0001.jpg thi
file s& co tén 0001.txt — viéc dat tén gidng nhau nhu nay gitp viéc huan luyén mé hinh

biét duoc cac nhan va toa do twong (ng cho tirng anh.
3.2. Moi truong cai dat
3.2.1. Ngon ngiz Python

La mot ngdn ngir lap trinh phd bién duogc thiét ké boi Guido van Rossum va
dugc phat hanh lan dau vao nam 1991. Python 1a ngdn ngit 1ap trinh thong dich, co
nghia 13 ma ngudn Python duoc thuc thi theo tig dong tir trén xubng dudi. Python hd
trg ca 1ap trinh hudng dbi tuong va hudng thu tuc ndi tai, giap 1ap trinh vién cod thé st
dung mé hinh phu hop véi yéu ciu cua dy an.

Python noi tiéng véi cti phap 16 rang, dé doc, gitp giam thiéu dang ké thoi gian
can thiét dé viét va kiém tra ma ngudn. Python dugc tng dung rong rdi trong nhiéu
linh vuc nhu phan tich dit li¢u, hoc may, phat trién web, tu dong hoa, va nhiéu hon

ntra.
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Python ciing c6 mot cong dong lap trinh vién 16n manh, noi ma ban cé thé tim
thiy hang ngan thu vién va framework hd trg. Mot sé thu vién ndi tiéng bao gdm
NumPy va Pandas danh cho tinh toan khoa hoc va phan tich dit liéu, TensorFlow va

PyTorch danh cho hoc may, va Django va Flask danh cho phat trién web.

Python 14 mot cong cu manh mé va linh hoat, phu hgp cho ca ngudi méi1 hoce lap
trinh va nhitng 14p trinh vién k¥ ning cao va duoc sir dung rong rai trong nhiéu linh

vuc khac nhau. [2]

3.2.2. Thu vién
Trong bai toan phan loai, can phai st dung rat nhiéu thu vién va framework dé
hd trg cho viéc xay dung md hinh va huan luyén. Duéi day 1a mot sé thu vién va

framework hd tro dugc sir dung:

1. Django la 1 web framework kha noi tiéng duoc viét hoan toan bang ngdn ngir
Python. N6 la 1 framework véi dau du cac thu vién, module hd tro cac web-developer.
Django s dung mé hinh MVC va duoc phét trién boi Django Software Foundation
(mot t6 che phi loi nhuan doc 1ap)Django tap trung vao tinh ning “cé thé tai sir dung”
va “c6 thé tu chay” cta cac phan tir phan mém doc 1ap (component), tinh ning phat
trién nhanh, khong 1am lai nhiing gi da 1am. Mot sé website pho bién duoc xay dung tir

Django la Pinterest, Instagram, Mozilla, va Bitbucket.

2. Pytorch 1a framework dugc phéat trién bai Facebook. Pay 1a mot ong Ion vé
cdng nghé dau tu rat nhiéu ngudn hre cho viéc phat trién Tri tué nhan tao. Pytorch duoc
phét trién véi gidy phép ma nguon mg do d6 né tao dugc cho minh mot cong dong rat
I6n.Mot cong dong 16n dong nghia véi nhiéu tai nguyén dé hoc va cac van dé cua ban
c6 thé da co ai d6 giai quyét va chia sé véi cong dong.

3. Numpy (Numeric Python): 1a mét thu vién toan hoc rat pho bién va manh mé
ctia Python. NumPy duoc trang bi cac ham sé da duogc t6i vu, cho phép 1am viéc hiéu
qua v4i ma tran va mang, dic biét la dir lieu ma tran va mang I6n véi toc do xir ly
nhanh hon nhiéu lan khi chi sir dung Python don thuan.

4. OpenCV la mot thu vién ma ngudn mé hang dau cho thj giac may tinh (computer

vision), xir ly anh va may hoc, va cac tinh ning ting toc GPU trong hoat dong thoi gian thuc.
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3.3. Tao b dir liéu hoc dé huan luyén
3.3.1. Gigi thiéu bg dir liéu phat hiégn chay(fire-detection)

Data fire-detection 1a mot bo dit liéu anh 16n véi 916 hinh anh vé cac vu chay
trén khap thé giéi. Tir cac hoa hoan nho tai cac gia dinh dén céc vu chay Ion anh
huong dén cac cong ty va khu dan cu,bd data bao gom c6 679 train set, 154 valid set,
86 test set[4]

i ¢ | R tR
v . hd o i 1 e
. 5 ¥ o

large_-82-_jpg.rf.7b15fb3695c5fc8512a  large_-141-_jpg.rf.e5df218ea26383e4f  large_-195-_jpg.rf.af5cb1864431d55e7  large_-214-_jpg.rf.a35ddf0297c¢636785  large_-387-_jpg.rf.730e43826aa71ebad  large_-443-_jpg.rf.87314182f0e856147

03613f67e1153 bc1126d2792f247 87117f109c0df09 8e6bd48c40418ba f3ed4211171e266 c11b82e8762f70a

- ‘b =
large_-476-_jpg.rf.2e70601cf50107bb3  large_-534-_jpg.rf.74d5b61397e6d0b2  large_-567-_jpg.rf.09a28cb13019deScd  large_-621-_jpg.rf.593f2fc5d20698aa3c  large_-672-_jpg.rf.efe898d137f15110b  large_-747-_jpg.rf.503c78bcb0b24bd4
a7003414bc8714a df221bcfcecebfce 3625a52bc939fa9 5b41c2995a7beb 6492689200cc163 10d65bc5604bbcbe

Hinh 3.2: B6 dir liéu Data-detection
Vi thoi gian chuan bi ngan va do con thiéu kién thirc dan dén con nhiéu sai sot
trong phan chuan bi, em xin phép sir dung bo firedata gom mot phan thu thap trén

mang va mot phan tu tao.

3.3.2. Gan nhan cho bg di liéu FireData
Str dung céc cdng cu gan nhan hinh anh https://www.makesense.ai/ dé xac dinh
va danh dau vi tri cua ddi twong lira trén mai hinh anh. Mdi hinh anh duoc gan nhan

vé6i cac bounding box (hop giGi han) bao quanh dbi twong hira va duoc gan nhén “fire".
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Hinh 3.3: Gin nhan cho b dit liéu Fire-detection
Trong b dit liéu Fire-detection cung cap cho chiing ta 916 birc anh vé cac vy hoa hoan
hozc cac dam chay. Vi thé ta can thyc hién tim trong 916 buic anh d6, dam chay xuat hién & anh
nao thi ta thyc hién gan nhan vao khu vuc c6 lira (duge danh diu bang hinh chir nhat)
Viéc gan nhan dit liéu, nham muc dich chi ra rang toa d6 cua ddi tugng “fire”
ma ta can danh dau. Toa do ndy s& gidp md hinh YOLOV7 tap chung hoc chinh xéc

d6i twong va cé thé phét hién vi tri d6i twong chay trong 1 anh.

- A ? g

large_-82-_jpgurf.7b15fb3695¢5fc8512a  large -141- jporfeddf218ea26383e4f  large -195-_jpg.rfaf5cb1864431d55e7  large -214- jpg.rfa35ddf0297c636785  large -387- jpg.rf.730e43820aa71ebad  large_-443- jpgurf87314182f0e856147
03613f67e1153 bc1126d27921247 87117f109c0df09 8e6bd48c40418ba f3ed4211171e266 11b82e8762170a

large_-476-jpgf.2e70601cf50107bb3  large_-534- jpgurf74d5b61397e6d0b2  large_-567- jpg.f09a28¢b13019deSed  large_-621-jpg.f.5932fc5020698aa3c  large_-672- jpgufefeB98d137f15110b  large_-747- jpg.rf.503c78bch0b24ba4
a7003414bc87143 df221bcfeecebfce 3625252093929 5b41c2995a70e 6492689200cc163 10d65b¢5604bbcbe

Hinh 3.4: Phan anh sau khi duoc phat hién dbi twong hira duoc gian nhan
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Sau khi gin nhan, ta thu duoc céc tép tin dinh dang *.txt, cac tép tin nay c6 tén
trung véi tén anh caa bo dit liéu Fire-detection ban dau. Trong mdi tép tin s& chira cac

toa do turong tng cua d6i twong “fire” ma ta da gin nhan.

Fi
I:L 9.4265625 0.40390625 ©.290625 ©.5

l targe_-1957-_jpg.rf.80593fbee15...

le Edit Format View Help

Ln 1, Col 100%s Windows (CRLF)

Hinh 3.5: Chi tiét mot tap tin chira toa d6 d6i tuong lira duoc gan nhén
Bén trong tép tin chira toa do6 duoc gan nhan, s& gom nhiéu dong va mdi dong
dai dién 1 d6i twong “fire” bén trong anh. Trong mdi dong s& co vi tri (x1,y1) va

(x2,y2) dé tao ra 1 khung hinh chit nhat bao quanh ddi tugng “fire” do.

3.3. Pao tao mo hinh, huan luyén canh béo chay

3.3.1. Hudn luyén mé hinh

DPé dao tao md hinh va huan luyén canh bao chay dua trén bo datafire ta st
dung YOLOV7 trén Google Colab. Pay 1a dich vu may tinh dam may cua Google, cho
phép ngudi ding tao ra cac tép notebook Jupyter dé thuc thi ma Python. N6 cung cap
Mot moi trudng tinh toan ddm may mién phi, véi cac tinh ning nhu GPU mién phi,
RAM mién phi dén 12GB c6 thé mé rong dén 25.5GB néu c6 tra phi, luu trir ddm may
va nhiéu tinh ning khac. Ngoai ra, Google Colab con cung cap cho ngudi ding mién
phi 100GB dung lugng Iuu trir trén Google Drive. Google Colab duoc thiét ké dé hd

trg viéc phat trién va huan luyén cac md hinh hoc may va cac ung dung Al. N6 cung
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cAp MOt moi truong tinh toan ddm may mién phi, manh mé& va linh hoat cho cac nhu

cau hoc tap va nghién ctu.

Str dung dong code duéi day dé train model

%cd /content/drive/MyDrive/fire_detect/yolov7

Ipython train.py --batch 16 --epochs 30 --data /content/drive/MyDrive/fire_detect/yolov7/Fire-Detection-

1/data.yaml --weights ‘pretrain/yolov7.pt'

Chuong trinh phét hién dam chay bang YOLOV7 duoc dao tao 5 epoch batch

bang 16 kich thudc anh 640x640. Thoi gian dao tao 5 epoch kéo dai khoang 7 phat

Epoch  gpu_mem box obj cls total labels img_size
e/4 1.46G 9.08007 ©.0145 9.017 @.1116 28 640:
Class Images Labels p R mAP@. 5

return _VF.meshgrid(tensors, **kwargs) # type: ignore[attr-defined]
Class Images Labels p R mAP@. 5
all 154 256 0.00912 0.0742 0.00234
Epoch  gpu_mem box obj cls total labels img_size
1/4 12.6G 0.87045 0.01133 0.091348 0.09526 26 640:
Class Images Labels p R mAP@. 5
all 154 256 8.0844 08.0977 0.0241
Epoch  gpu_mem box obj cls total labels img_size
2/4 108.9G 9.86651 ©.01088 0.91172 0.08912 22 640:
Class Images Labels P R mAP@. 5
all 154 256 0.182 @.137 0.0544
Epoch  gpu_mem box obj cls total labels img_size
3/4 16.9G 9.86255 ©.01076 0.e1611 0.08342 11 640:
Class Images Labels p R mAP@. 5
all 154 256 0.108 @.141 0.03596
Epoch  gpu_mem box obj cls total labels img_size
4/4 16.9G 9.85985 ©.01122 0.01647 0.08154 16 640:
Class Images Labels P R mAP@. 5
all 154 256 0.106 @.227 0.0723
None 154 256 0.106 @.227 0.0723

5 epochs completed in ©.120 hours.

optimizer stripped from runs/train/expé/weights/last.pt, 74.8MB
Optimizer stripped from runs/train/expé/weights/best.pt, 74.8MB

Sau day 1a bang két qua thir nghiém mé hinh

100% 43/43

mAP@.5:.95:

mAP@.5:.95:

0.000395

100% 43/43

mAP@.51.95:

0.0057

100% 43/43

mAP@.5:.95:

0.e107

100% 43/43

mAP@.5:.95:

0.00745

100% 43/43

MAP@.5:.95:

0.012
0.013

[o1:28<060:00,

0% 0/5

100% 5/5

[e1:02<00:00,

100% 5/5

[01:01<00:00,

100% 5/5

[01:06<00:00,

100% 5/5

[e0:58<060:00,

1008% 5/5

[
[

[

[

[

[

2.065/it]
[5[5H

00:14<00:00,

1.45s/it]

00:05<00:00,

1.44s/it]

00:06<00:00,

1.545/it]

00:04<00:00,

1.37s/it]

00:16<00:00,

ee<?, ?it/s]/usr/local/lib/py

2.89s/it)

1.13s/it)

1.24s/it]

1.03it/s]

2.17s/it]

canh béo chay bang hinh anh tir
YOLOV7, batch= 16 kich thuéc anh 640x640 véi cac sb epoch khac nhau.

STT St‘A"raﬁirr‘]h Sé anh test/Valid | Epoch 52‘2 P R | mAP | mAP5-95
1 679 154 5 0120 | 0.109 | 0.172 | 0.0557 | 0.013
2 679 154 10 0222 | 0571|0621 | 0554 | 0.224
3 679 154 15 0335 | 0758 | 0672 | 071 | 0313
4 679 154 30 0.664 | 0.821 | 0797 | 0473 | 0473

Bang 3.5: Bang két qua thir nghiém
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3.3.2. Gia tri ciia do chinh xac cida tang lép (Precision)

Gia tri d6 chinh xac cua tirng 16p sau khi huan luyén mé hinh véi epoch bang

30
metrics/precision I M :
0.8
0.6
0.4
0.2
0
0 10 20 29.)(
P
Run ~ Smoothed Value Step Relative
® 0,8398 0,8B369 29 37.35 mir
Hinh 3.6: Biéu db gia tri do chinh xac cua ting 16p qua mdi giai doan
Qua hinh 3.6 ta thay gié tri d6 chinh xac ting I6p ting dan qua mdi lan huan
luyén.

3.3.3. Gia tri cua do nhe (recall)

Gia tri d6 nha(recall) cua ting 16p sau khi huan luyén md hinh véi epoch bang 30

metrics/recall I

0.6
0.4
0.2
0 10 20 29 X
e
Run *~ Smoothed Value Step Relative
® . 0, 7497 07617 29 37.35 mir

Hinh 3.7: Biéu db gia tri d6 chinh nhé qua mdi giai doan
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Qua hinh 3.7 ta thiy gia tri d6 chinh xac ting 16p ting dan qua mdi lan huéan
luyén

3.3.4. Biéu do mAP_0.5

Gia tri mAP_0.5 cua tung 16p sau khi huan luyén mé hinh véi epoch bang 30

metrics/mAP_0.5 L :
0.8

0.6
0.4
0.2
0
0 10 20 29 =
-~
Run + Smoothed Value Step Relative
e . 08119 0,8165 29 37.35 mir

Hinh 3.8: Biéu d gia tri mAP_0.5 qua timg giai doan
Qua biéu d6 ta thay gia tri mAP_0.5 qua ting giai doan tang dan
3.3.5. Biéu do trung binh cia cac gia tri AP trén nhiéu ngwéng loU tir 0.5 dén 0.95.

metrics/mAP_0.5:0.95 D 1 O
0.4
0.3
0.2
0.1
0
0 4x 10 20 29 %
o
Start End
Run -~ Min Max Value Value AValo
e 0,0219 04265 0,0219 04254 1040

Hinh 3.9: Biéu db gia tri mAP_0.5:0.95 qua timg giai doan
Qua biéu db ta thay gia tri mAP_0.5:0.95 qua tirmg giai doan tang dan
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3.3.6. Hudn luyén mé hinh

Sau khi d hoan thanh cac budc lién quan dén khai bo dit liéu va thu muc chia dit liéu
huan luyén, ta c6 thé tién hanh huan luyén md hinh dya trén dit liéu ma ta da chuén bi trude do.

Dudi day 1a mot s6 hinh anh vé chay duoc chuong trinh nhan dién va canh béo dugc
Chontép  00740.jpg

Hé Thong (05:56:20):

XAyA = (116,307) - xB,yB = (171,344)
Phat hién: §

- D6 chinh xac: 0.26%

Hé Thong (05:56:30):

XAyA = (161,73) - xB,yB = (283,183)
Phat hién: @

- D6 chinh xac: 0.28%

Hé Thong (05:56:30):
XAyA=(101,119) - xB,yB = (147,191)
Phat hién: @

- D6 chinh xac: 0.27%

Chontép | 000058.jpg

Heé Thong (05:57:50):

YA yA = (203.200) - XB yB = (243,256)
Phat hién: @

- D6 chinh xac: 0.46%

Heé Thong (05:57:50):

YAyA = (197,197) - xB yB = (306,285)
Phét hién: &

- D chinh xac: 0.32%

Hé Thong (05:57:50):

YAyA = (21447) - xB.yB = (280,186)
Phét hién: &

- D chinh xac: 0.27%

Hinh 3.11: Hinh anh chay dugc phét hién
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Chontép | 000010.jpg

Hé Thong (05:57:50):

xA,yA = (197,197) - xB,yB = (306,285)
Phét hién: @

- D6 chinh xac: 0.32%

Hé Thong (05:57:50):

XA,yA = (214,47) - xB,yB = (280,186)
Phat hign: @&

- D chinh xéc: 0.27%

Hé Thong (05:58:06):

XA,yA = (160,94) - xB,yB = (312,287)
Phat hién: @&

- D chinh xéc: 0.67%

Hinh 3.12: Hinh anh chay dugc phat hién

Chontép | 000045.jpg

Hé Thong (05:57:50):

XAyA = (214,47) - xB,yB = (280,186)
Phat hign: &

- D chinh xac: 0.27%

Hé Thong (05:58:06):

XA,yA = (160,94) - xB,yB = (312,287)
Phat hién: §

- D chinh xac: 0.67%

Hé Thong (05:58:19):

XA,yA = (303,524) - xB,yB = (464,684)
Phat hién: §

- D9 chinh xac: 0.76%

Hinh 3.13: Hinh anh chay dugc phét hién
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Chon tép | 000004.jpg

Heé Thong (11:24:11):

XAyA = (537,197) - xB,yB = (588,250)
Phat hién: &

- B0 chinh xac: 0.30%

Heé Thong (11:24:11):

XAyA = (203,302) - xB,yB = (294,446)
Phat hién: &

- D4 chinh xac: 0.28%

Hé Thong (11:24:11):

XAyA = (626,115) - xB.yB = (661,154)
Phét hién: §

- Do chinh xac: 0.26%

Hinh 3.14: Hinh anh chay dugc phat hién
3.4. Panh gia moé hinh sau thir nghiém
Céc két qua thir nghiém thuc té cho thay mé hinh c6 kha ning nhan dang va xac
dinh dugc hinh anh Ira tir 2-3 gidy voi do chinh xéac kha cao Tuy nhién, md hinh van
chua phan biét dugc r6 rang cac dam chay co6 ngon hra mang kich thuéc nho va ngon

Itra trong céc khung anh c¢6 do séng cao.

V& phan mé hinh, kich thudc cia mé hinh sau khi dwgc huan luyén khé 16n, vi
thé viéc stir dung mé hinh dé du doan tén khé nhiéu thoi gian vi phai thong qua nhiéu

sb lieu thi mé hinh maéi dua ra duoc 1 du doan.

Dé dam bao tinh &ng dung cao trong thuc té va tan dung tbi da cac wu diém cua
cua Deep Learning va xir Iy anh thi giac may tinh, mo hinh can phai dugc cap nhat lién
tuc va can duoc huan luyén thém nita dé tang do chinh xac khi phai gap cac truong
hop trong khdng gian mai véi cac di ligu moi.

Téng thé, md hinh nhan dang hoa hoan va lira da thuc hién duoc nghiép vu do
la nhan dang va phat hién ra lta hoic dam chay. Tuy nhién, can cai thién vé toc do
nhan dang va xt Iy cia mo hinh ciing nhu cai thién hon vé d6 chinh xac d¢é mé hinh c6

thé str dung cho cac hé thdng thuc té.
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KET LUAN

Sau thoi gian 05 thang nghién ctu va thuc hién d6 an tét nghiép, duoc sy chi
bao hudng dan tan tdm tir ¢6 TS. HO Thi Huong Thom — Khoa Céng nghé théng tin
truong Pai hoc Hang Hai Viét Nam dé sinh vién c6 thé hoan thién dugc dd an véi dé
tai “ Canh béo chay tir hinh anh bang YOLOv7” .

Mot s6 muc tiéu em da dat dugc trong d6 &n nay:
- Hoan thanh dé tai: “ Canh béo chay tir hinh anh bang YOLOV7”;

- Pao tao thanh céng md hinh nhan dién va canh b&o chay biang mé hinh
YOLOv7

- M6 hinh phét hién chay cho ra d6 chinh xac twong d6i cao véi epochs=30

Chlng ta c6 thé tich hop, ké thira mé dun xt i hinh anh chay vao cac mat doc
cua camera an ninh dugc dat trong cac toa nha, nha riéng, phong hoc, chung cu, khu
cdng nghiép, khu vui choi, goc khuat dé phat hién va xu Ii kip thoi nhitng dam chay
tranh bung phat gay nguy hiém cho tinh mang con nguoi hay tai san. Canh bao chay
rat quan trong, viéc phat hién sém va phan tng nhanh chéng 1a diéu dau tién dé kiém
soat hoa hoan lan rong va cé nhimg phuong phap ddi phd, xir Ii véi ngon lia tranh
nhitng ton that, mat mat dang tiéc xay ra. Nhat Ia khi trong nhiing béo céo va nghién
ctu, ti 16 chay o Viét Nam cao dic biét 1a cac khu cong nghiép, khu c6 mat do dan sé

cao va nhiing co sé ha ting kém ti 18 chay kha cao

Trong qué trinh hoc tap va nghién ciu, viéc tim hiéu va phét trién mot linh vuc
ma ban than khong c6 nhiéu kinh nghiém 1a mot thir thach ddi voi ban than caa em.
Du da rat ¢d gang nghién ctu, hoc hoi nhung do thoi gian va hiéu biét cia ban than em
con han ché nén dd an chi ding lai & mac wng dung don gian chwa thé trién khai thuc
té boi viéc ndy can nhirng kién thac cung véi nhitng céng nghé khéac nhau . Vi vay db
an chac chan ciing khong tranh khoi nhitng thiéu sét, nén em rat mong nhan duoc sy

dong gop tir thay cd.

Em xin chan thanh cam on!
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