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TOM TAT

Ciing véi s tang trieong kinh té, 6 t6 tré thanh mét phwong tién di lai va khéng thé thay thé.
Lép xe la b6 phdn quan trong ciia 6 16, sw lam viéc ciia 16p lién quan chdt ché véi sw chuyén dong
ciia 6 t6 va cdc hé thong. Do dé hao mon, hw hong cia lop chinh 1a nguyén nhéan gdy ra nhiéu vu
tai nan giao théng. Vi vdy, viéc chan dodn hw hong cia lop da tré thanh mét trong nhitng yéu té
can thiét quyét dinh @ an toan cia xe. Bai bdo trinh bay phirong phép vmg dung cong nghé thi gidc
may tinh dé nhdn dién tinh trang hw hong cia l6p 6 t6. Thong qua viéc thu thdp dir liéu hinh anh vé
tinh trang 16p, xdy dung mé hinh YOLO (You Only Look Once) dé xir li anh. Phirong phdp nay gitip
nhan dang dwoc doi twong la mot 6 tinh trang hw hong trén bé mat lép 0 t6 va nhanh chong co thé

khuyén cdo t&i nguoi sir dung phwong tién.
T khéa: O 16; Thi gidc mdy tinh; Huw hong l6p; Chéin dodn.
ABSTRACT

Along with economic growth, cars become an irreplaceable means of transportation. Tires
are an important part of the car, the working of the tire is closely related to the movement of the car
and its systems. Therefore, tire wear and damage is the cause of many traffic accidents. Therefore,
diagnosing tire damage has become one of the key factors determining vehicle safety. This article
presents a method of applying computer vision technology to identify the deterioration of car tires.
Through collecting image data about tire characteristics, building a YOLO (You Only Look Once)
model to process images. Through this method, it helps to identify some damaged conditions on the

surface of car tires and quickly advise vehicle users.

Keywords: Automotive; Computer vision, Tire damage, Diagnosis.
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1. TONG QUAN

Vi su phat trién ciia nganh cong nghiép,
6 to dan tro thanh phuong tién di chuyén chinh
cua hau hét nguoi dan. Theo thdng ké, hon mot
nua sO vu tai nan glao thong trén thé gisi chu
yéu 1a cac van dé vé 16p, rat nhiéu trong sd
ching 1a do 16p bi mon, thang, mot sd it 1a do
né 16p trong qua trinh st dung. Nguyén nhan
chinh gy ra tinh trang nay thuong 1a do 16p da
bi mon nghiém trong, ap suat 16p khong diing,
qué han str dung, hodc do diéu kién st dung qua
khic nghiét.

Lbp 6 t6 1a linh kién quan trong cta 6
t6 trong viéc dam bao kha nang truyén luc, kha
nang chiu tai, tao d§ ém diu va duy tri huéng
chuyen dong cua 6 t6. Trong qué trinh st dung,
16p tiép xtic tryc tiép voi mit du’orng va chiu tai
trong ctia 6 to, lyc ma sat,... Lp xe thuong 1am
viéc trong diéu kién khac nghiét nhu qua tai,
tdc d6 cao, hodc 1am viéc & khu vuc c6 nhiét
d6 cao thuong dan dén hu hong hoic thoat khi.
Mot s6 16p du chua téi han phai thay nhung
d3 c6 nhitng hu hai khién chung khong du tiéu
chuan dé tiép tuc van hanh. Bén canh do, viéc
chan doan 16p ¢ nhiéu bét cap, phuong phap
chu yéu 1a sir dung nhan cong dé chan doan
cac hu hong trén 16p, do chinh x4c ctia phuong
phap nay con han ché va phy thudc vao rat
nhiéu yéu t6 ngoai canh. Do d6, viéc phat trién
mot phuong phap chan doan 16p c6 d6 6n dinh
va chinh xdc cao chinh 1a mdt trong nhiing bai
toan kho giai nhat trong nganh cong nghiép ché
tao, san xudt phuong tién giao thong.

2. CO SO XAY DUNG MO HINH CHAN
POAN HU HONG LOP BANG HIiNH ANH

2.1. Céac dang hw héng 16p trén 6 to

- L&p xe bi phong: Pay 1a tinh trang xuét

hién nhitng khéi phong voi kich thude khac
nhau giéng nhu bong béng tai vi tri cac thanh
bén cua 16p, rat d& quan sat bang mét thudng.
Theo thoi gian, khdi khong khi bén trong 16p s&
tich tu voi mat do day dic, tao cac vét 16i 16m
bat thuong doc theo thanh 16p. Ngoai quan sat
bang mat thuong, nguoi dung c6 thé dwa vao
cam giac lai dé biét tinh trang cua 16p.

—_—

Hinh 2.1. Lop xe bi phong

- Lop xe bi nat: Py 1a hién twong 16p
cao su trén bé mit 16p bi tach thanh vét, do 16p
xe s& xubng cAp mot cach ty nhién sau mot
khoang thoi gian dai st dung vi chung dugc
lam tir cao su. Khi cao su bi 130 hoa, no s& mat
di 16p dau/keo bao vé 1am cho 16p xe tré nén
gion, bt dau phat trién cac vét nut va bat dau
ran.

Hinh 2.2. Lop xe bj nirt
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- Lop xe bi thing: Phan 16n truong hop
thing 16p 1a do 16p xe chiu tic dong tir bén
ngoai, dé thay nhat d6 1a tir nhitng vat liéu sac
nhon, manh vyn cuing roi ngoai duong, c6 mot
vai nguyén nhan khac kha hiém gap d6 1a do ap
suét 16p qué cao hodc qua thip 1am cho bé mit
lép nhanh mon, lép bi 140 hoa nhanh va dé bi
rach.

Hinh 2.3. Lop xe bi thing

- Lép xe bi mon: Lép xe bi mon Ia hién
tuong 16p cao su bén ngoai ctia 16p bi mon di
do sir dung hodc tudi tic. Cac biéu hién rd nhat
ctia 16p xe bi mon bao d6 1a cac ranh sau trén
16p s& khong con du sau dé gitr duoc do bam
trén dudng, dan dén viéc lép xe bi tron truot va
khong con du kha nang kiém soat xe.

Hinh 2.4. Lop xe bi mon

2.2. Cac phwong phap chin doan 16p hién
nay

- Kiém tra thu coéng: La phuong phap
duoc sir dung dai tra nhat hién nay. Véi uu

diém 1a chi phi diu vao thap, nhanh chong,
tién lgi, khong it cac doanh nghiép va ctra hang
sua chira/bao dudng 6 t6 tai Viét Nam sir dung.
Khoéng can dén may moc dat tién, hién dai, mot
ngudi tho ¢6 trinh d6 trung binh ciing ¢ thé
chan doan ra duoc cac 16i ma mot chiée 16p
c6 the gap. Tuy nhién, phuong phép nay lal co
nhuoc diém 13 d& bj anh hudng boi cac yéu td
tam ly, cam xuc ctia con nguoi. Ngoai ra, chi
quan sat bang mit ¢ thé lam cho k¥ thuat vién
b6 sot nhitng 16i nho, khién cho viéc chin doan
bi mat di tinh chinh xac.

Hinh 2.5. Kiém tra thii cong 16p 6 t6

- Ciy chip RFID vao 16p: Cac phuong
phap truyén théng nhu dit chip RFID vao 16p
hoac str dung phuong phap mo6 hinh hoa b.'?lng
phan tir hitu han dé mo phong sy mon lop déu
dat d6 va khong hiéu qua trong viéc kiém tra
16p xe dan dung, mic du chung c¢6 d6 chinh xac
va d6 On dinh rat cao. P9 an toan ciing gan nhu
tuyét dbi vi c6 thé phat hién nhirng thay d6i nho
nhat.

Hinh 2.6. Cong nghé RFID trén lop
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- Kiém soat 16p bang cam bién ap suét
16p TPMS: La mot phuong phap rat dugc wa
chudng trong nhiing nam gan day Dm voi
nhimg xe c¢6 cung dudong di chuyén ngin hoic
bang phang, day 1a phuong phap hitu hiéu dé
phong chéng tai nan dén tir 16p, gitip ngudi lai
som nhan ra duoc sy bat thuong cua xe, tir d6
c¢6 nhirg phuong an giai quyét hop 1y, an toan.
Nhuoc diém cta phuong phap nay 1a khong
thé nhan biét duoc cac hu hong t6i tir bé mat
16p, dan dén khong thé nhan biét khi nao 16p da
xudng cip va nén thay.

Hinh 2.7. Cam bién dp sudt lop TPMS

- Str dung tia X quang dé quét cit 16p
ctia 16p: Phuong phap nay gitip ngudi su dung
nhan biét duoc nhitng hu hong trong cau trac
ctia 16p va nhitng hu hong & thanh trong cua
16p — néu sir dung phuong phap kiém tra thu
cong thi khong thé nhan biét duoc. Tuy nhién,
phuong phép nay chi phi cao do gia thanh may
chup X quang chuyén dung 1a cuc ky dat do.
Khi kiém tra cAn phai thao 16p va dit trudc mot
man chiéu nén khong thuan tién va khong kinh
té khi ap dung dai tra.

| AolM B

Hinh 2.8. Sir dung tia X dé quét cdu tric lop

2.3. Giéi thiéu vé YOLO

Do tim ddi twong 1a mot bai todn quan
trong trong linh vuc thi gidc mdy tinh, thuat
toan do tim dbi twong dugc chia thanh hai
nhom chinh:

- Ho cic md hinh RCNN (Region-
Based Convolutional Neural Networks) dé giai
quyét cac bai toan v€ dinh vi va nhan dién vat
thé.

- Ho c4c md hinh vé YOLO (You Only
Look Once) dung dé nhan dang d6i tuong duoc
thiét ké dé nhan dién cac vat thé thoi gian thyc.
YOLO 1a mét mé hinh mang CNN cho viéc
phat hién, nhan dang, phan loai d6i tuong. M6
hinh hoat dong YOLO dugc tao ra tir viéc két
hop gitra cac 16p tich chap 36 (convolutional
layers) va cac 16p dugc két ndi (connected
layers). Trong do, cac 16p tich chap sé trich
xuét ra cac dic diém cua hinh anh, con céac 16p
duoc két ndi déy du s& dy doéan ra xac suét do
va toa do cua ddi tuong. PAiu vao cua md hinh
1a mot anh, mo hinh s& nhan dang anh d6 c6 dbi
tuong nao hay khong, sau do s€ xac dinh toa
d6 cua d6i tuong trong birc anh. Anh dau vao
dugc chia thanh SxS, SxS 6 thuong thi s€ 1a
3x3, 7x7, 9x9... viéc chia 6 nay c6 anh huong
t6i viée md hinh phat hién ddi twong, mé hinh
hoat dong cua YOLO duogc thé hién trong hinh
2.9[1].

-

mE:

(=TT

Hinh 2.9. M6 hinh cach thirc hoat dong cua YOLO
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Thuéat toan YOLO 14y hinh anh 1am dau
vao, sau d6 st dung mang no-ron tich chap sau
don gian dé phat hién cac ddi twong trong anh.
Kién trac md hinh CNN cta YOLO dugc hién
thi trong hinh 2.10.

Hinh 2.10. Kién tric cua YOLO

Hai muoi 16p tich chap dau tién cia mo
hinh dugc dio tao trudc voi ImageNet bang
cach cim vao mot 16p tong hop trung binh tam
thoi (temporary average pooling) va 16p duoc
két ndi day du (fully connected layer). Sau do,
mo hinh dao tao trude nay dugc chuyén doi dé
thuc hién phat hién. Lop duoc két nbi day du
cudi cing cia YOLO du doan ca xéac suat cua
16p va toa do khung gidi han.

YOLO chia hinh anh dau vao thanh
ludi S x S. Néu tam ctua mot dbi tugng roi vao
mot 6 luoi thi 6 ludi do c6 nhi¢m vu phat hién
d6i tugng d6. Mdi 6 ludi dy doan cac khung
gi6i han va diém tin cdy cho cac khung d6. Cac
diém tin cay nay phan anh mtrc d¢ tin cdy cua
mo hinh rang hop chira mot 601 tugng va muc
d6 chinh xac ma mé hinh cho rang khung duoc
du doan. YOLO dy doan nhiéu khung gidi
han trén mdi 6 ludi. Tai thoi diém dao tao, ta
chi mudn mét bd du doan khung gidi han thé
hién cho tirng ddi tuong. YOLO chi dinh b du
doén dua trén chi s6 IOU hién tai cao nhat véi
thuc té. Piéu nay dan dén sy chuyén mén hoa
giita cac bo du doan hop gidi han. Moi cong
cu dy doan tré nén tt hon trong viéc du bao
cac kich thudec, ty 1€ khung hinh hodc loai ddi
tugng nhat dinh, cai thién téng thé hi¢u ning.
Mot k¥ thuat quan trong dugc st dung trong

cac mo hinh YOLO la NMS (non-maximum
suppression). NMS 1a mot budc hau xtr 1y duoc
sir dung dé cai thién d6 chinh xac va hiéu qua
ctia viéc phat hién dbi twong. Trong phat hién
d6i tuong, thong thuong co nhidu khung gidi
han duoc tao cho mot dbi tuong trong madt hinh
anh. Cac khung gi6i han nay c6 thé chong 1én
nhau hodc ndm & cac vi tri khac nhau, nhung tat
ca chung déu dai dién cho cung mot ddi tuong.
NMS duogc st dung dé xac dinh va loai bo cac
khung gi6i han du thira hoac khong chinh xac
va dé xuat mot khung gii han duy nhat cho
timg dbi tugng trong anh.

3. XAY DUNG MO HINH CHAN POAN
HU HONG LOP O TO SU DUNG THUAT
TOAN YOLO

3.1. Xay dung mé hinh huén luyén

Duya trén nguyén ly cia YOLO xay
dung hé théng nhan dién 156i hong trén 16p 6
t6 thong qua hinh anh duoc thé hién trén so do
Hinh 3.1. Biéu hién trén bé mit 16p gdm cac
tinh trang sau: Phéng, nut, mon, hong.

Thi ek b théng
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Hinh 3.1. So' d6 hé thong nhdn dang 16i hong trén
lop xe 6 16
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- Tao thu vién anh mau: Tim dir lidu 1a
cac hinh anh c6 thé hién cac dang hong duoc
phan biét thong qua cac tép dir li¢u phan thanh
4 nhom: Phéng, nt, mon, thung.

Bang 1. Phdn loai hinh anh theo cac dang hw hong

cua lop
File | Mén Nint Thimg Phang

stt

1 Monl.Jpg Nutl.Jpg Thungl.Jpg Phongl.Jpg
2 Mon2.Jpg Nut2.Jpg Thung2.Jpg Phong2.Jpg
3 Maon3. Jpg Nutd. Jpg Thung3.Jpg Phong3 Jpg
4 Meond.Jpg Nutd. Jpg Thung4.Jpg Phong4.Jpg
5 Mon5.Jpg Nuts.Jpg Thung5.Jpg Phongs.Jpg
[ Mon6.Jpg Nut6.Jpg Thungb.Jpg Phong6.Jpg
7 Mon7.Jpg Nut7.Jpg ThungT7.Jpg Phong7.Jpg
n Monn.Jpg Nutn.Jpg Thungn.Jpg Phongns.Jpg

- Xay dung dir li¢u: La bude xu ly anh
thong qua viéc gan nhén cho cac dbi tuong cu
thé trong hinh anh, tir d6 c6 thé nhan biét va
dinh danh ching. Gén nhén trong xtr I hinh anh
cung cap dir liéu danh gid va hudn luyén cho
cac thuat toan hoc may va mang no-ron. Viéc
sir dung dir liéu gin nhan gitip cai thién kha
nang du doan va hi¢u suit ctia cac md hinh hoc
may trong viéc xir li hinh anh. Mdi nhan ciing
thé hién toa d6 bao gém (x,y,w,h).

monlop X =053775,Y = 0278417, W = 155102, H = 228675
thunglop X=0321429,Y = 066432 W= 0.142857. H= 0.294011

Cac file gan nhan c6 thé duoc luu trix
dudi dang van ban hodc dinh dang tép tin dac
bi¢t nhu JSON, XML hoac CSV, tuy thudc vao
yéu cau ciia bai toan va cong nghé st dung.

- Tao mo6 hinh nhan dién hu héng trén
bé mit lép bﬁng viéc xay dung thuat toan st
dung YOLO dé nhan dang hu hong trén 16p
nhu hinh.
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Hinh 3.2. Thudt todn sir dung YOLO nhdn dién doi
tuong thong qua hinh danh

Chiing ta s& tién hanh huan luyén cho
hé théng nhan dang 4 dang hong thong qua
Google Colab [3]. Cac budc huin luyén duoc
thé hién trén hinh 3.2. Sau khi huin luyén
mo hinh trén Colab s€ tao ra mot t¢p dir li¢u
weight, ta c6 thé sir dung tép dit liéu weight d6
dé thuc hién du doan trén cac hinh anh. Tép dir
liéu weight (con dugc goi la checkpoint) chira
cac thong sb (weights) ctia mé hinh YOLO sau
khi duge huin luyén. Cac thong sb nay 13 cac
ma tran s thuc biéu dién trong s6 cua cac téng
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trong mang neural network. Nho vao cac trong “. o -

s6 nay, mo hinh YOLO c6 kha ning dy doan i s
cac ddi twong trong anh hodc video. Khi st
dung file weight, can tai vio md hinh YOLO
tuong tmg va str dung né dé khai tao trang thai
cia mo hinh. Piéu nay cho phép mé hinh c6
kha ning dy 48 doan cac dbi tuong trong anh
ma6i ma khong can huin luyén lai tu dau. Tép
dir liéu weight can duoc s dung cung véi cac S T—
tép cau hinh (configuration files) ciia md hinh L
YOLO twong tmg. Tép cau hinh chira thong tin in -a [oomtent/drive/ "My Srive'/Mi/backup [sontent/dazknes
vé kién tric mang, kich thudc dau vao, sb 16p,

cac thong s6 hudn luyén va cdc cai datkhac clia o et o i sy it

mo hinh.

=@age

Hinh 3.3. Cac buoc train trén Colab

3.2. Két qua thir nghiém

Thuyec hién dua cac hinh anh 16p xe vao tép dit liéu Input_mon va cho két qua xac dinh trang
thai hu hong 16p thong qua hinh anh ¢ tép dir liéu Output_mon nhu trong bang 2.

Bdng 2. Két qua xdc dinh trang thai hi hong lop

STT Input_mon Output_mon
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4. KET LUAN

Bai bdo nay trinh bay phuong phap
chan doan 16p bang hinh anh. Noi dung cong
viéc bao gom thiét lap co s dit liéu anh gdc va
thyc hién tién xir 1y va trich xut tinh ning két
céu trén anh gdc. Sau d6 nhap cac dic trung
duoc trich xuét vao bd phan loai dé huén luyén
va kiém tra mé hinh. Cén ctr vao d6 dé du doan
cac ddi twong trong anh hodc video va ghi nhan
két qua. <
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