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NANG CAO HIEU NANG PHAT HIEN DAM CHAY SU DUNG
THI GIAC MAY DUA TREN MANG NO-RON YOLOV5

IMPROVEMENT THE FIRE DETECTION PERFORMANCE USING COMPUTER VISION

BASED ON YOLOV5 NEURAL NETWORK
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TOM TAT

Phét hién dam chdy sdm va chinh xdc dang la yéu cau cap thiét ddt ra d6i véi
cac hé théng canh béo chay. D& gop phan gidi quyét bai toan nay, bai béo trinh
bay qud trinh xdy dung ting dung phat hién ddm chdy st dung mang ng-ron tich
chap YOLOVS. Ung dung st dung mé hinh mang na-ron YOLOV5 dé phat hién
dam chdy da cho két qué thit nghiém dat do chinh xac cao va toc do x{ Iy nhanh
¢6 kha ndng nhdn dang theo thai gian thyc. V6i thuc trang chdy né hién tai dong
thoi qua phén tich cdc hé thdng canh bdo chdy dang cd trén thi truong, hé thing
nhan dang ngon I&a s dung mang na-ron khi két hop vdi cic hé thdng camera
an ninh htta hen sé cdi thién dugc nhiéu thiéu st cda cac hé thdng béo chdy
thdng thudng dang gap phai, gitip giam thiéu thiét hai vé ngudi va co sé vt chdt
khi xdy ra hda hoan.

Tirkhoa: Phdt hién Itia, bdo chdy, mang no'ron tich chdp, YOLOVS.

ABSTRACT

Early and accurate in fire detection is an urgent requirement for fire alarm
systems. To contribute to solving this problem, this paper presents a fire
detection model based on YOLOv5 convolutional neural network (CNNs). Using
YOLOv5 convolution neural network to fire detection has given high accuracy
upper 90% and real time detection. The current fire and explosion situation
combine analysis of the operation of fire alarm systems be used, a fire detection
based on YOLOv5 convolutiona | neural network when combine a sercurity
camera systerm improve the performance of the fire alarm system.
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1. GIGI THIEU

Xut phat ti thuc té hién nay, tinh hinh chay né trong
nudc ngay mét tang cao kéo theo rat nhiéu hé luy, thiét hai
nghiém trong vé ngudi va tai san. Véi téc do xay dung ca sG
ha tang vé cung manh mé, cac toa nha cao tang, trung tam
thuong mai, tru s& van phong luén la nhiing dia diém tiém
an nhirng nguy co vé hda hoan. Chinh vi vay, viéc phat hién
chdy sém ngdn chdn hiéu qud cac trudng hop gay chay
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dién réng. D& phat hién ngon Itia cac hé théng bao chay
thong thuong hién nay dang s dung chinh la cdm bién
nhiét do, tuy nhién phuong phap nay cé nhugc diém Ia
khong phat hién dugc ngon Ifa nho va chi phat hién duoc
khi ngon Ifa da lan rong lam nhiét d6 tang cao. Phuong
phap st dung ky thuat nhan dang hinh dnh ti camera gitp
khac phuc nhugc diém trén, véi phuong phap nay chi can
st dung mét may quay camera hoac tan dung hé thong
camera c0 san la cé thé giam sat khong gian rong.

Hé théng phat hién chay sir dung camera théng thudng
st dung truc ti€p dir liéu hinh anh, video tir cac hé théng
camera giam sat, sau d6 dua qua cac thuat todn xu ly hinh
anh, cac thuat todn nhan dang Al, tir dé dua ra cac cdnh
bao khi phat hién dam chay. Uu diém cda hé théng la c6
thé tan dung di liéu ti cac hé théng camera giam sat co
san, tuy nhién dé chinh xac hé théng phu thudc phan I6n
vao thuat toan xu ly, yéu cau cau hinh phan cling manh.

Trong cac ky thuat nhan dang hinh anh, gidi phap ap
dung cdc md hinh mang na ron hoc sau dugc danh gia dat
hiéu nang t6t nhat. Ky thuat nhan dang déi tugng (Object
Detection) da dugc st dung rong rai dé phat hién khudn
mat, phat hién xe, dém s6 ngudi di bo, hé thong bao mat va
xe khéng ngudi lai va cac hé théng phuc vu cho muc dich
canh bado sém tu xa. Cac thuat todan nhan dién cac déi
tugng st dung cac phuang phap ¢ dién nhu phan ving
theo ngudng mau sac, ky thuat luéng quang... hay st dung
cac thuat toan dugc hé trg trong OpenCV da khéng dat
dugc hiéu sudt da tét dé lam viéc trong nhiéu diéu kién
khac nhau. Viéc 4p dung dét pha va nhanh chéng cuta ky
thuat hoc sau bat dau ti ndm 2012 da dan dén su ra doi
cla cac thuat toan va phuong phap phat hién déi tuong
hién dai va chinh xac cao nhu R-CNN [9], Fast-RCNN [10],
Faster-RCNN [11] va nhanh hon nhung rat chinh xac nhu
SSD [12] va YOLO [1].

Nhan dang déi tugng trong thi giac may bao gom 2
nhiém vu chinh la:

- Phan loai hinh anh (Image Classification): Du doan
nhan cua cac doi tugng trong mét hinh anh

- Dinh vi déi tugng (Object Localization): Xac dinh vi tri
cla déi tugng trong anh bang khung chit nhat bao quanh
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déi tugng (Bounding Box). Trong mét hinh anh c6 thé c6
nhiéu d8i tugng, mbi déi tugng co thé xuat hién nhiéu vi tri
khac nhau véi cac kich thudc khac nhau.

Trong bai bao trinh bay co sé ly thuyét mang YOLO va
quy trinh huan luyén mé hinh mang YOLOv5 dé nhan dang
ngon Ira. S dung mé hinh da dugc huan luyén dé xay
dung chuong trinh nhan dang ngon Ia, sau dé thuc hién
cac thyc nghiém nhan dang tur dé dua ra danh gia hiéu
nang clia moé hinh.
2.COSG LY THUYET MANG YOLO
2.1. GiGi thiéu mang YOLO

YOLO la mét kién truc mang CNN dugc st dung trong
phat hién, nhan dang va phan loai d6i tugng. D6i bai toan
phan loai (Classification) chi c6 kha nang phan loai doi
tugng bang cac du doan nhan thi YOLO giai quyét bai toan
phat hién d6i tugng (Object Detection), khéng chi cé thé
phat hién nhiéu doi tuong véi nhiéu nhan khac nhau ma
con c6 thé xac dinh vi tri cu thé clia cac d6i tugng trong
cuing moét hinh anh bang cac khung bao quanh déi tuong
hinh chit nhat (Bounding Box). YOLO la viét tat ca cum tu
“You only look once” néi nén kha nang vé toc d6 nhan
dang ctia mo hinh nay, YOLO dugc danh gia la mé hinh cho
téc do nhan dang nhanh nhat c6 kha nang nhan dang theo
thai gian thuc. Kién tric YOLO dugc xay dung tir cac I6p
tich chap (Convolution layers) dé trich xuat ra cac dac trung
cla do6i tuong va cac 16p két noi day du (full connected
layer) &€ du doan nhan va vi tri clia d6i tugng . DU liéu dau
vao la cac hinh dnh, moé hinh sé du doan vi tri, kich thudc va
nhan cda cac Bounding Box.

2.2, Kién truc mang YOLO

YOLO c6 kién tric bao gébm phan trich xuat dac trung
(Feature Extractor) va phat hién d6i tuong (Extra Layers).
Phan trich xuat déc trung la cac I6p convolution sé cho dau
ra la cac ban d6 dac trung (Feature map). Phan phat hién
vat thé bao gém cac I6p két ndi day da (Fully connected
layers) dung d@é phat hién, dy doan nhan va toa do
Bounding Box cua d6i tugng trén cac ban dé dac trung
(Feature map) clia phan Feature Extractor. Hinh anh can
nhan dang sé dugc di qua khau trich xuat dic trung dé cé
dau ra ra la ban dé dac trung (Feature map) vai cac kich
thudc khac nhau. Céc ban d6 dac trung sau do dugc dua
qua khau phat hién déi tugng (Extra Layers) dé du doan ra
cac théng tinvé tén doi tugng, vi tri va kich thudc cda
Bounding Box bao quanh déi tugng.
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Hinh 1. Kién tric mang YOLO [1]
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D{r liéu dau vao la hinh anh hoac mét frame dugc trich
xuat tr Video. Anh dau vao sau d6 dugc chia thanh mang
lugi cd S x S 6 (hay con goi la grid size). Thédng thudng grid
sizeséla3x3,7x7,9x9,...

Class probability map

Hinh 2. M6 hinh hoat ddng cia mang YOLO [1]
2.3. Nguyén ly hoat dong mang YOLO

YOLO sé phan chia hinh dnh thanh cac 6 vuéng dang
lugi (grid) va xac dinh xem trong méi 6 vudng liéu cé tam
cla vat thé can xac dinh hay khéng. Néu c6, mé hinh YOLO
sé khoanh vung d6i tugng bang hép méc (Anchor Box), sau
khi c6 két qua loc chinh xac thi sé xuat ra bounding box.
Thuat toan sir dung mét mang na ron don véi dac trung cé
dugc tir cac feature map clia cac 16p tich chap dé du doan
bounding box & mdi 6 va xac suat loai déi tugng nao dang
dugc chta bén trong. Sau cung, ta sé& c6é rat nhiéu
bounding box dugc thuat todn dua ra véi kich thudc khac
nhau. SU dung thuat todn Non-Maxima Suppresstion (NMS)
ta c6 thé loai dugc cac hau hét cac bounding box la mién
bao clia cing moét déi tugng, co ti 1é thap va gil lai cac
bounding box c6 ti 1é khép cao.

Pau ra ctia YOLO khi duy doan 1 Bounding Box la mot
vector gbm cac thanh phan gém: xac xuat du bao c6 vat
thé (P0) dugc dinh nghia Pr(Object)«xIOU(pred,truth), toa do
tam kich thudc chiéu réng, cao ctia Bouding Box (x, y, w, h),
cac vector phan phdi xac xuat du bao cuia cac classes. Kich
thudc vector dau ra dugc tinh bang (5 + s6 classes) vi du khi
ta hudn luyén nhan dang 50 d6i tugng(classes) thi kich
thudc vector dau ra du doan cho mé Bounding Box sé c6
kich thudc la 55. Nhu vay dau ra cla ca mo hinh la mot ma
tran 3 chiéu co kich thudc SxSxBx(5+C) trong d6 SxS la
kich thudc clia cac Feature map & phan trich xuat dac
trung, B 1a s6 lugng Bounding Box tuong ung la s6 Anchor
Box va tai méi 6(cell) ap dung 3 Anchor Box nhu vay B = 3,
Clasé classes.

Mé hinh YOLO hién tai c6 5 phién ban YOLOv1 [1],
YOLOV2 [2], YOLOV3 [3] do Joseph Redmon phat trién tu
2016, YOLOv4 [4] do Alexey Bochkovskiy phat trién nam
2020 va YOLOv5 do Glenn Jocher phat hanh trong cling
nam 2020 [5]. Khac véi nhiing phién ban trudc, YOLOvVS
dugc phat trién dua trén PyTorch thay vi DarkNet [5]. Day la
mot uu diém 16n YOLOVS vi PyTorch phé bién hon do d6 sé
6 nhiéu tai lieu va hudng dan dé tham khao vé mé hinh
nay. YOLOvS5 dé xuat 5 phién ban nhu sau:
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YOLOv5n - Nano version, YOLOv5s - Small version,
YOLOv5m - Medium version, YOLOvV5I - Large version,
YOLOv5Xx - Extra-large version. YOLOv5 dugc cong bé gan
day véi nhiing so sanh ban dau cho thdy dé chinh xac
tuong duong YOLOV4 va co t6c dd nhanh hon khi thuc hién
du doan. Trong Ung dung nay tac gia s dung moé hinh
YOLOVS5 véi phién ban YOLOv5s.

3. UNG DUNG PHAT HIEN LUA

3.1. M6 hinh hé théng

5 Dir héu 5
s traiming 2 Ciu
Bo6 dir ligu Gan hint
.| Diwlew || model
validate
Model YOLOvS
Qui trinh training
Camera, . .
video, | W M3 hinh nhin
hinh 4nh - thyng i
Hién thi két qua
nhdn dang
(phin loai, vi tri)
Qua trinh nhin dang

Hinh 3. M hinh hé théng

B6 d liéu dataset dugc chia thanh 2 tap di liéu bao
gom tap hudn luyén(training) va tap xac minh (validate),
cac hinh anh sau d6 dugc ti€n hanh gan nhan xac dinh vi tri
cac ngon la. Tién hanh cau hinh céc théng s6 cho Model,
st dung tap dir lieu hudn luyén va tap validate dé huan
luyén cho mé hinh. M6 hinh sau khi dugc huan luyén thanh
cong bo trong sé dugc luu duéi dinh dang “model.pt”. M6
hinh huan luyén dugc sir dung cho chuong trinh thuc thi
nhan dang ngon Ira véi di liéu dau vao ldy ti cac hinh anh,
videos, camera. K&t qua qua trinh nhan dang phan mém sé
hién thi truc tiép két qud phan loai “fire” va vi tri clla ngon
[Gfa trén man hinh dong thai luu lai hinh dnh hoac video
nhan dang.

3.2. Chuan bi bd ditliéu

Tap d liéu dugc sit dung d€ hudn luyén mé hinh bao
g6ém 1403 anh c6 kich thudc 224x224, dugc xay dung bang
cachs chon loc ti bo dir liéu han 10000 anh do Durham
University [6]. Hinh anh trong b6 di liéu c6 nhiéu khung
canh va kich thuéc ngon Ita khac nhau. Trong 1403 anh
gém c6 1194 anh cé Itra, 209 anh khéng cé ngon Ira. Mbi
anh xuat hién cé thé xuit hién mot hodc nhiéu ngon Ia véi
cac kich thudc khac nhau, tat cad cac ngon lia déu phai
dugc gén nhan do vay méi anh c6 thé c6 nhiéu hon 1 nhan.
Téng s6 c6 3129 ngon lta dugc gén nhan, qué trinh gén
nhan cho nhém tac gia thuc hién. B6 dir liéu dugc phan
chia 80% cho tap huan luyén va 20% cho tap xac minh
(validate) .
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Cau trdc tap di liéu YOLOVS5 yéu cau bao gom:

e Mot thu muc images chiia anh: trong dé ¢6 2 thu muc
train va val dé chua anh train va anh validate.

e Mét thu muc labels chifa nhan (cac file txt d6) va cling
¢6 2 thu muc tuong ty nhu images.

D{r liéu dau vao anh ctia YOLOv5 theo format darknet
vGi mbi 1 file .txt sé cho 1 anh c6 chida déi tuong la label,
con véi nhiing anh khéng c6 d6i tugng thi bé qua. File .txt
¢6 dinh dang nhu sau :

e Moi hang sé la mot déi tuong

e M6i hang sé& c6 format nhu sau: class x_center
y_center width height trong d6 class x_center y_center la
toa do x, y cOa tam khung bao vat thé, width, height la
chiéu rong va cao clia khung bao vat thé

e Toa d6 cla cac box sé dugc chudn hoéa (ti 0-1) theo
format xywh

e Class sé bat dau tur 0

0 0.524554 0.517857 0.200893 0.6339290
1 0.513393 0.064732 0.017857 0.031250
2 0.444196 0.604911 0.183036 0.4598210
3 0.252232 0.531250 0.495536 0.9017860
4 0.252232 0.531250 0.495536 0.901786

Hinh 4. Dinh dang File.txt gan nhan ctia YOLOV5
T4t ca hinh anh st dung cho training déu phai dugc gan
nhén, tac gid st dung phan mém LabellMG dé gan nhan

Cick s o b e i T TN

Hinh 5. Gan nhan cho anh st dung phan mém LabellMG
3.3. Huan luyén mé hinh

Trong qua trinh hudn luyén mang na ron sé tinh toan
lan luot tat ca cac anh cda tép di liéu dau vao va st dung
I3p lai cac &nh nay nhiéu lan, muc dich dé t6i uu ham mat
mat. Qua trinh t6i uu nay sé giup cho mang no-ron tim
dugc bd trong s6 t6t nhat, gidp cho qua trinh nhan dang
dugc chinh xac nhat. Mé hinh sau khi huan luyén thanh
céng bo trong sé sé dugc luu tri trong file két qua cé dinh
dang “.pt”. Trong YOLOV5 ngoai viéc bat dau qua trinh
huan luyén méi tir dau YOLOVS5 con cho phép ngudi dung
st dung bd trong s6 c6 sdn dé ti€p tuc qué trinh huan
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luyén dé cho qua trinh hun luyén nhanh hon thay vi phai
hudn luyén tur dau.

Qua trinh huan luyén mé hinh st dung mot lugng lon tai
nguyén cia may tinh, néu may tinh ¢ cdu hinh khong du
manh thoi gian hudn luyén dién ra rat dai. Ta c6 thé huan
luyén trén Google Colab dé giam thai gian huan luyén déng
thoi dam bao hiéu qua va chat lugng ctia mo hinh.

Bang 1. Danh muc cac tham sd cau hinh cho mang

Tén tbam Gia tri fham ¥ nghia tham s6
] s0
img 224 Kich thudc anh dau vao
Batch size 64 56 lugng anh stt dung moi vong hudn luyén
epochs 1000 S0 lugt hudn luyén trén toan bg dit liéu
data fire_dataset | File chifa dudng dan tap dit liéu
weight yolov5s Lua chon phién ban model yolov5s
device 0 thugn;hgénGglfj’U training, chon ‘cpu’ néu
name defaut Dudng dan thu muc luu model

S6 lugng anh t6i da cia mbi batch phu thudc vao cau
hinh phan cling clia may tinh, nhom tac gia s dung may
chti google colab méi bacth st dung 64 hinh anh.

S6 lugt huan luyén toan bd dir liéu (epochs) trong qua
trinh huan luyén tac gia Glenn Jocher khuyén cdo sir dung
t6i thiéu 300 epochs [7], thuc nghiém cho thdy cac tham sé
mo hinh bao hoa tai epochs dat 1000 lan.

3.4. Chuong trinh phat hién dam chay st dung hinh anh

ti camera

Khai tao cac tham
50 nhan dang

Boc hinh anh
¥ camera
B

Luu va hién
thi ket qua

v

Nh‘én phim “q”
2 lan lién tiép

Hinh 6. Gidi thuat cla hé thdng

Giai thuat cua hé théng phat hién dam chay st dung
hinh anh tir camera nhu hinh 6. Thiét 1ap cac tham s6 cho
qua trinh nhan dang nhu bang 2.
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Bang 2. Danh muc cau hinh cac tham s nhén dang

Ténthamsd | Gia tri tham sé Y nghia tham s6
img 640 Kich thudc anh dau vao theo pixcel
Nguon dit liéu dau vao chon ‘0’ véi dir
source 0 liéu nhan dang tlr camera, hodc dudng
dan t6i hinh anh, video 6 s&n
conf-thres 0.25 Thiét 1ap ngutng d tin cdy du doan
iou-thres 0.45 Thiét 1ap ngudng loU
weight best pt Ll.J'a’ ch(:)n‘ bo trong so t6t nhat cla két
qua training model yolov5s
. Lua chon GPU training, chon ‘cpu’ néu
device 0 khang c6 GPU

Phan mém cho phép thuc hién nhan dang véi tuy chon
di liéu dau vao bao gém file anh, file video hodc hinh anh
truc ti€p tU camera. Véi di liéu dau vao la hinh anh can
cung cdp dudng dan tuyét déi cda file anh, két qua nhan
dang la hinh anh dugc luu lai trén d6 chi ra vi tri ngon lia
va do tin cay clia du doan.
4. KET QUA THUC NGHIEM
4.1.Két qua

Két thuc qua trinh huan luyén cé 2 bé trong sé dugc mo
hinh luu lai bao gém:

e Bo trong s6 t6t nhat: best.pt

e Bo trong s6 cudi cling cla qua trinh hudan luyén: last.pt

Trong d6 bo trong s6 best.pt dugc sir dung cho chuong
trinh nhan dang.

Théng s6 chi tiét két qua training thé hién trong hinh 7.
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Hinh 7. Bi€u d6 két qua qua trinh training ctia model

Bi€u d6 hinh 7 cho thdy, sau qua trinh training 1000
epoch do chinh xac trung binh du dodn cla training
(precision) dat 95,39% khi, d& mat mat (loss) 2,3%, kich
thudc mo hinh 13,6Mb. Déi véi qua trinh validate dé chinh
xac trung binh cda phat hién tai loU = 0,5 (mAP_0.5) dat
95,4%

Ung dung nhan dang cho phép thuc hién nhan dang
vGi tuy chon dit liéu dau vao bao gom file anh, file video
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hodc hinh anh truc tiép ti camera. Véi d liéu dau vao la
hinh anh can cung cdp dudng dan tuyét doi cla file anh,
két qua nhan dang la hinh anh dugc luu lai trén dé chi ra vi
tri ngon Itra va do chinh xac cta du doan.

Hinh 8. Két qua nhan dang truc tiép qua camera
4.2. Thuc nghiém va danh gia

D& danh gid hiéu nang cta mé hinh, nhom tac gia
danh gia hai théng s6 bao gém dé chinh xac trong nhan
dang va t6c d6 nhan dang. D6 chinh xac dugc danh gia
trong 3 diéu kién: Trong nha thi€u sang, trong nha da anh
sang, ngoai troi.

Panh gia d6 chinh xac trong nhan dang nhém tac gia s
dung hai théng s6 gom:

Precision: Biéu thi dé chinh xac trong du doan tén va vi
tri d6i tugng;

Recall: Biéu thi khd nang phat hién déi tugng trong di
liéu dau vao.

Trong hé théng yéu cau phat hién ngon Ita la nhiém vu
guan trong nhat do d6 tham sé Recall dugc quan tam hon
Precision. Recall cang cao kha nang phat hién Ira cang cao
déng nghia la kha nang bé sét ltra cang thap.

Do chinh xac dy doéan doi tugng:

Precision=
TP +FP

Kha nang phat hién déi tuong:
TP

Recall=——— (2)
TP +FN

Trong do:

TP - True Positive: Thuc té cé déi tugng, du doan co doi
tuong;

FN - False Negative: Thuc té c6 d6i tugng, du doan
khong co déi tugng;

TN - True Negative: Thuc té khong c6 déi tugng, du
dodan khéng cé d6i tugng;

FP - False Positive: Thuc t&€ khong co6 déi tugng, du doan
cb doi tugng.

Bén canh d6 tac giai da thuc hién so sanh két qua véi
giai phap da dugc cong bé [8] st dung YOLOV3. Két qua so
sanh dugc thuc hién véi cac diéu kién giéng nhau cho ca
hai giai phap nhu: st dung cing 1 bé di liéu huan luyén,
cai dat cung 1 bd tham sé (loU, image size), thuc thi trén
cung mdt nén tang phan cing.
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4.2.1. Thuc nghiém véi diéu kién trong nha, thiéu dnh
sdng

Thuc nghiém dugc thuc hién ldy dit liéu tir camera trong
nha véi diéu kién phong thi€u anh sang. Nhan dang dam
chay trong khoang thai gian 30s, trich xuat hinh anh tu
video két qua thu dugc 947 hinh anh kich thudc 480x854.
Hinh anh sau khi nhdn dang nhu trong hinh 9.

L ",

Hinh 9. Anh nhan dang Itfa trong nha thiéu séng

Két qua nhan dang sau khi trich xuat frame anh nhu
trong bang 3.
Béng 3. Bang két qué so sanh du doan vdi diéu kién trong nha, thiéu anh sang

Anh c6 Iira Anh kljong ©
ltra

Giai phap Phét Khdpg Phét Khéf‘g Precision | Recall

.. | phdt | hién | phdt

hién | .. o

(TP) hién | (FP) hién

(FN) (TN)
Dé xuat-YOLOv5s | 524 7 1 405 97,94% |98,68%
YOLOV3 [8] 401 | 130 0 416 100% {75,52%

Két qua trén cho thdy hiéu nang cla giai phap dé xuat
la t6t hon so véi gidi phap stt dung mé hinh YOLOvV3 trong
kha phét hién Ira thé hién qua tham s& Recall. Luu y réng
trong ting dung phat hién va canh béo chay, tham s6 Recall
can dugc uu tién cao hon.

4.2.2. Thuc nghiém véi diéu kién trong nha di dnh sdng

Thuc nghiém dugc thuc hién ldy dit liéu tir camera trong
nha véi diéu kién phong da anh sang. Nhan dang dam chay
trong khoang thai gian 28s. Trich xuat hinh anh ti video
két qua thu dugc 844 hinh anh 480x854 pixcel. Anh nhan
dang Ira trong nha du anh sang nhu trong hinh 10.

fire 0.92

Hinh 10. Anh nhén dang lifa trong nha d@ énh sang

Két qua nhan dang sau khi trich xuat frame anh nhu
trong bang 4.

Két qua nhan dang s dung giai phap YOLOv5 van dat
do6 chinh xac trén 95%, giai phap si dung YOLOv3 dat d6
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chinh xac thap hon rat nhiéu. Thuc nghiém cho thay giai
phap st dung YOLOv3 phat hién ngon Ita kich thudc nhd
kém hon, nhay cadm véi anh sdng méi trudng hon nhiéu so
véi YOLOVS.

Bang 4. Bang két qud so sanh du doan vdi diéu kién trong nha dd sang

Anh cé Iita | Anh khéng cd Iita
re 1 Phat | Khong | Phét | Khong ..
Giai phap hién [phathién| hién | phathien Precision | Recall
(TP) | (FN) | (FP) (TN)
Dé xuat-YOLOv5s | 750 34 0 60 100% |95,66%
YOLOv3[8] 243 | 541 0 60 100% |30,99%

4.2.3. Thuc nghiém véi diéu kién ngoai troi

Thuc nghiém dugc thuc hién bang lay di liéu tir camera
ngoai trgi. Nhan dang ddm chdy trong khodng thdi gian
34s. Trich xuat hinh anh ti video két qua thu dugc 1010
hinh anh kich thuéc 480x854. Anh nhan dang ding ngon
I&ra ngoai trGi nhu trong hinh 11.

Hinh 11. Anh nhan dang ding ngon It ngoai troi

Két qua nhan dang sau khi trich xuat frame anh nhu
trong bang 5.
Bang 5. Bang két qué so sanh du doan véi diéu kién ngoai troi

Anh cé It Anh'kljong
6 lira
Giai phap Phat | Khong | Phat | Khong |Precision| Recall
hién |phdthién| hién |phat hién
(TP) | (FN) | (FP) | (TN)
Dé xuat-YOLOv5s | 560 101 0 349 100% | 84,72%
YOLOv3 [8] 262 399 0 349 100% | 39,64%

& thuc nghiém nay d6 chinh xac nhan dang giam manh
& ca 2 giadi phap do anh hudng diéu kién anh sang moi
trudng, tuy nhién giadi phap s dung YOLOV5 van dat do
chinh xac trén 80%, giadi phap st dung YOLOv3 chi dat dudi
40%. Diéu nay cho thay giai phap st dung YOLOv3 [8] kém
8n dinh vdi diéu kién anh sdng mai trudng so vai YOLOVS.

4.2.4. Thuc nghiém ddnh gid téc dé nhén dang

Thuc nghiém danh gia téc dd nhan dang vai dau vao la
video dugc danh gia trén cung nén tang phan cing la PC
dat két qua nhu trong bang 6.

Bang 6. So sanh toc d6 nhan dang trén PC

Phan ciing (PU RAM GPU FPS
FPS ctia gidi phap dé
XUt YOLOVSS Intel Keon(R) T
TN Bonze 3104- 16GB
FPS ctia gidi phap st 1.7GHz Quadro 316
dung YOLOV3 [8] ’ P2200 !
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Bang 6 cho thdy giai phap sit dung dé xuat st dung
YOLOV5 cho t6c dé xt ly nhanh hon nhiéu so véi giai phap
st dung YOLOVS3 [8]. Thai gian nhan dang nay cho thay mé
hinh s dung YOLOV5s hoan toan cé thé ting dung trong
cac hé théng bao chay dan dung st dung phan cing c6
cdu hinh trung binh.

5. KET LUAN

Tu két qua thuc nghiém cho thdy gidi phap dé xuat sur
dung YOLOVS5 cho hiéu nang tét hon nhiéu so vai giai phap
st dung YOLOv3 vé dd chinh xac va téc dd nhan dang
trong cac diéu kién khac nhau. Hé théng cé kha nang phat
hién, nhan dang tét vai diéu kién trong nha va ngoai troi,
dac biét véi kién trong nha hé théng cho két qua nhan
dang véi d6 chinh xac Ién t6i Precision = 95% va Recall >
95%. T6c d6 nhan dang nhanh 19ms/frame anh cho phép
trién khai nhan dang theo thdi gian thuc. Bén canh d6 két
qua chinh xac ctia precision va recall phu thudc vao cac yéu
t6 nhu diéu kién dnh sang nén va kich thudc clia déi tugng
trong anh, hé théng hoat déng hiéu qua hon véi cac déi
tuong c6 kich thudc 16n.

TAI LIEU THAM KHAO

[1]. Joseph Redmon, Santosh Divvala, Ross Girshick, Ali Farhadi, 2016. You
Only Look Once: Unified, Real-Time Object Detection. arXiv:1506.02640v5 [cs.CV.

[2]. Joseph Redmon, Ali Farhadi, 2016. YOL09000: Better, Faster, Stronger.
arXiv:1612.08242v1 [cs.CV].

[3]. Joseph Redmon, Ali Farhadi, 2018. YOLOv3: An Incremental
Improvement. arXiv:1804.02767v1.

[4]. Alexey Bochkovskiy, Chien-Yao Wang, Hong-Yuan Mark Liao, 2020.
YOLOv4: Optimal Speed and Accuracy of Object Detection. arXiv:2004.10934v1, 2020

[5]. Glenn Joche, 2020. https://github.com/ultralytics/yolov5.

[6]. https://collections.durham.ac.uk/files/r2d217qp536#.YjRZzIUza01

[7]. Glenn Joche. https://github.com/ultralytics/yolov5/wiki/Tips-for-Best-
Training-Results

[8]. Pu Li, Wangda Zhao, 2020. Image fire detection algorithms based on
convolutional neural networks. Case Studies in Thermal Engineering - journals
elsevier,

[9]. Ross Girshick, Jeff Donahue, Trevor Darrell, Jitendra Malik, 2014. Rich
feature hierarchies for accurate object detection and semantic segmentation Tech
report (v5). arXiv:1311.2524v5.

[10]. Ross Girshick, 2015. Fast R-CNN. arXiv:1504.08083v2.

[11]. Shaoging Ren, Kaiming He, Ross Girshick, Jian Sun, 2016. Faster R-CNN:
Towards Real-Time Object Detection with Region Proposal Networks.
arXiv:1506.01497v3.

[12]. Wei Liu, Dragomir Anguelov, Dumitru Erhan, Christian Szegedy, Scott
Reed, Cheng-Yang Fu, Alexander C. Berg, 2016. SSD: Single Shot MultiBox
Detector. arXiv:1512.02325v5.

AUTHORS INFORMATION
Do Thi Ngoc Anh, Hoang Manh Kha, Le Anh Tuan, Nguyen Ngoc Anh
Hanoi University of Industry

Vol. 58 - No. 5 (Oct 2022) e Journal of SCIENCE & TECHNOLOGY | 53





