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THIET KE HE THONG GIAM SAT THONG MINH XE O TO
TRONG BAI PAU XE
SMART MONITORING SYSTEM DESIGN FOR CAR PARK
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Bé mdn cong nghé ky thudt 6 t6, Vién ky thugt HUTECH, Truong Pai hoc cong nghé TP.HCM

Tom tdt: Noi dung bai bao trinh bay két qua viéc nghién ciru, thiét ké, ché tao va ldp trinh hé
thong giam sét thong minh xe 6 td, chup dnh nguoi trém gurong, trém logo, tai san trong xe va géi vao
dién thoai cua chi phurong tién da cai dat trieéc, phat tin hiéu bao trom. Kiém nghiém thuc té viéc bao
hiéu trom, chup va gui hinh dnh nguoi trém kinh, logo xe dén dién thoai da cai dat trueéc.

Tir khoa: Giam sat thdng minh xe 6 t6, hé théng canh bao, xi Iy anh.

Chi sé phan logi: 2.1

Abstract: The content of paper presents the results of research, design, fabrication and
programming of intelligent vehicle monitoring systems. Photographing the rearview mirror thief, steal
the car's logo and send it to the owner's vehicle phone have been installed app, signal theft. Testing
real-time signal theft, photographing and sending photos of glass thieves, car logos to phone have
been installed app.

Keywords: Intelligent car monitoring, warning system, car location system, image processing.
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1. Gigi thiéu ‘ ’

Trong thoi gian gan day so luong 6 t
luu théng ngay cang nhiéu, di d6i véi sy ting
nhanh vé s6 luong doi hoi hé thng co so ha
téng phuc vu cho viéc ddu xe cling tang 1én
rat nhanh. Nhiéu tuyén duong khong c6 dua vi
tri dau xe, bat budc cac chii phuong tién phai
dau xe tai nhitng dia diém khong dam bao sy
an toan. Pi c6 nhiéu trudng hop xe bi pha
hoai, trom cép tai san, dap kinh gay thiét hai
khong nho cho chi xe. Nhdam muc dich giai
quyét van dé trén, nghién ctru nay tap trung
vao viéc thiét ké va ché tao mot hé théng
canh bao thong minh gan trén xe. Hé thong
¢6 kha ning phat hién cac tic dong xau dén
xe nhu bé guong, bé logo, dap kinh dot nhap
va ldy trom tai san trong xe. Hé thong con c6
thém churc nang nhan dang khuén mat nguoi
nham nang cao sy thong minh va an toan, cac
hinh anh cta nghi pham véi khudén mat duoc
phat hién ngay lap tic duoc hé thong ghi
nhan va luu trir lai hé théng nham phuc vu
cong tac diéu tra khi khong may co su ¢ xay
ra. Hién nay yéu cdu ciia con nguoi rat da
dang, khit khe doi hoi nhitng nguoi nghién

ctru trong linh vyc 6 to can phai c6 nhiing
budc di manh mé dé dap tmg nhu ciu ngay
mot 16n cua con nguoi.

Xu ly anh dang dugc nghién clru rong
rdi cing voi didu khién ty dong dang phat
trién manh mé, né s& 13 hudng phat trién
trong tuong lai ciia nganh 6 to.

2. Phwong phap nghién ciu va gidi
quyeét van de

2.1. Phat hién tac dng co hoc tai cac
vi tri xe can bao vé

Viéc phat hién cac tac dong nhu bé
guong, logo, dap kinh xe dugc phét hién dua
vao két qua phan tich cac tac dong luc tac
dong vao céc vi tri trén. Bé do dac céc tac
dong luc tac dong, hé thong st dung cac cam
bién gia toc gin tai céc vi tri can do. Cam
bién gia toc ghi nhan lai gia toc tac dong theo
cac phuong X, Y, Z va gui vé& bo vi xir ly
trung tdm dé xu 1y. Pai lugng dic trung cho
bién ddi gia tc ba truc:

A= VX?+ Y2+ 72 D

Gia tri cua A quyét dinh chu yéu téi viéc
dua ra quyét dinh c6 tac dong luc vao cam
bién hay khéng. Cu thé, tai diéu kién binh
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thuong khi khong co tac dong hoac rung
dong nhe, gia tri cua A s& gan bang 9.8 m/
s%, khi co tac dong luc manh tuong ty hanh
dong bé guong, kinh...gia tri nay sé tang 1én
kha nhiéu. Tuy vao chu dich Iya chon do
nhay mong mudn, thuat toan xac dinh sé& lra
chon gi& tri nguong kh&c nhau phu hop véi
muc dich dé, cu thé trong nghién cau nay st
dung ngudng Aa = 2 m/s% va can duy tri
muc nay trong khoang thoi gian 0.13 giay.

Néu mot trong hai diéu kién trén khong
thoa, tac dong luc duoc coi la khéng hop 1€
va bi bo qua.

2.2 Nhan dang khuén mat nguwo'i

Pé c6 thé nang cao do chinh xac ciing
nhu sy théng minh, hé théng duoc tich hop
chirc nang phéat hién khudn mat ngudoi pha
hoai va luu trir lai. Chirc nang nhan dang
khubn mat nguoi hoat dong dua trén phuong
phap xu ly anh trong thoi gian thuc, phuong
phap nay da va dang dugc nghién ctu ciing
nhu ¢ng dung trong nhiéu linh vuc khoa hoc
khac nhau. Nhiém vu cua hé théng nhan dang
mat ngudi la x ly te dong thdng tin tir cac
anh dé tim ra do tuong tu gitra c4c khudn mat
va dua ra quyét dinh vé tinh dong nhat gita
ching. Dua vao tinh chat cia cac phuong
phap nhan dang mat nguoi trén anh, céc
phuong phap nhan dang khudn mat duoc
chia thanh hai nhom phuong phap chinh,
tuong (ng voi hai hudng tiép can khac nhau
bao gom:

- Nhitng phuong phap dua trén hinh
anh khu6n mat

- Nhitng phuong phap dwa trén cau trdc
khubn mat

Quaé trinh nhan dién khudn mat trai qua
cac budc sau:

- Tién xtr ly: Chirc ning nay dé chuan
hoa anh can tim gidp cho viéc tim kiém duoc
hiéu qua hon. Cac cong viéc trong budc tién
xt ly c6 thé 1a: Chuan hoa kich ¢ giita anh
trong co so dit liéu va anh cam tim, hiéu

chinh d6 sang téi cua anh, khir nhiéu, chuan
héa vé vj tri, tu thé anh khuén mat. [1]

- Xay dyng bo huan luyén: Pay 1a budc
rat quan trong anh huong I6n téi d6 chinh
X&c cua qué trinh nhan dang. S6 luong anh
mau dau vao cang l6n, kém theo cac bo phan
loai hiéu qua s€ giup d6 chinh xac cua qua
trinh nhan dang la cuc Ki cao.

- Tach khudn mat: Sau khi da xay dung
xong bo huan luyén, anh dugc camera tir hé
théng ghi nhan dugc dua vao thuat toan dé
xir ly. Néu buc anh dua vao c6 mot phan dap
ung duoc bo huan luyén xay dung trudc do,
buc anh d6 duwoc xac dinh la ¢c6 khudn mat
nguoi bén trong va s€ dugc luu trir.

2.3. Nhan dang mit nguoi biang giai
thuét AdaBoost

Hé thong sir dung giai thuat AdaBoost
dé tién hanh nhan dién khudén mait nguoi.
Giai thuat AdaBoost duogc gidi thiéu dau tién
vao nam 1995 baoi hai nha nghién ctiru Freund
va Schapire. Phuong phap AdaBoost c6 thé
dat duoc toc d6 xur ly trén 10 hinh anh c6
kich thuéc trung binh trong mot gidy vai ty
I& phat hién dung c6 thé dat toi 95%. Toc do
nay cho phép phat hién khudn mat thoi gian
thuec.

M6 hinh giai thuat

Tép dnh hudn luyén »

AdaBoost

M3t b phan Iép manh duy nhat—»

Ho cdc b phan kp yéu——»|

Hinh 1. M6 hinh giai thudt Adaboost.

1. Cho mét tap gdm n mau c6 danh dau
(X1, Y1), (X2, y2) ... (Xn, Yn) V&I Xk € (Xk1,
Xk2, ... , Xkm) la vector dac trung va yk € (-1,
1) 1a nhan cia mau (1 ang voi object, -1 ung
véi background).

2. Khai tao trong sé ban dau cho tat ca
c4c mAu: véi m 1a s miu dang (tng Véi
object va y = 1) va | 1a s mau sai (ang voi
background vay =-1).

11
Wik = 55 )
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3. Xay dung T weak classifiers

Lapt=1,..., T

e V6i mbi dic trung trong vector dic
trung, xay dung mot weak classifier hj vai
ngudng 0j va 16i ;.

& = Xk Werlhj(xi) — yil 3)
e Chon ra hj véi gj nho nhat, ta dugc ht:
h:X > {1,-1} (4)
e Cap nhat lai trong sb:

e_at' h (xk) =Yk
Wirik = —hk { at t (5)
Ze e, hy(xy) # yi
e Trong do:
1 1-¢;
=3 In(D (6)

Z,: Hé sb dung dé dwa W,,, vé doan
[0,1] (normalization factor).
4. Strong classifier dugc xay dung: [2]

H(x) = dau(T, <, hy(x)) (7

Ehai tae tip dac
tnmg ban diu

!
hrong img

c Dic tnmg
2 hzar-like
:

Tinh toén gia tri 16i
cho mbi d2c tnmg

Tip cicméuvd Bitdin
rong 50 huzn huyén

Clp nhit lai tromg 56

Sal

e Chon weak Luru wesk
= cFa::ﬁar o gt —»f classifier
2ax Shedam I bé it dwgechon

Hinh 2. M6 hinh hugn luyén bg phan logi manh.

3. Két qua va thao luan

3.1. Két qua huan luyén b phan loai

Trong nghién ctu nay, tap anh huan
luyén dugc thu thap tir ngudn trén mang ciing
nhu cac anh chup c6 trong thuc té. Sau d6 tap
anh huan luyén duoc dwa qua mé hinh huin
luyén AdaBoost dé trich rut cac vector dic
trung. Hinh dudi 12 mot phan dic trung do bo
huan luyén tao thanh [3]:

artalfare_ak yne_id="opencv-haar-rlassifier

- cheature>

crects>
e 337144-1e >
€ 3301422.¢/ >

Hinh 3.
Dir liéu b
phan loai.

5

4,0141958743333617e-
0337941907346249 </
0.8378106951713562 <

212184 1.2/ >

<ftiked>

0.0151513305830089 < threshald»
1514132022857666 </
val>0.7488812208175659 </nght_val>

3.2. Két qua

3.2.1. Keét qua nhan dang khudn mat

Trong diéu kién moi treong anh sang tot
va ngudi chuyén dong véi toe do cham, hé
thdng nhan dang khudn mat cho két qua
tuong doi tot. Két qua phat hién ving khuon
mat nhu bang 1 sau:

Bang 1. Bang két qua phat hién vung khuon mgt trong
dieu kién anh sdng manh, hé thong nhan dang.

Khoéng cach | S0 1in S6 1an Tilé
nhin | chinh xac | chinh xac
dang

5m 10 9 90%

4m 10 9 90%

3m 10 10 100%

2m 10 10 100%

)

Hinh 3. Hinh anh két qua nhdn dién khudn mat.
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3.2.2. Két qua phat hién tac dong pha

hoai xe
Bdng 2. Bang két qud phat hién tdc déng.
Tac dong S lan S6 lan Tilé
nhan chinh chinh
dang Xac Xac
Rung dong nhe 10 1 10%
Rung dong manh | 10 9 90%
Bé gap 10 8 80%

CE © B .iI0]88% M 10:45

Cubc goi dén

Canh Bao Xe!ll

Di déng 01693576570

Q, Cubc goi gén déy nhat

GUI TIN NHAN .

Hinh 4. Canh béo tir hé thong.

4. Két luan va huéng phat trién

4.1. Két luan

Trong nghién cau nay, t6i da sir dung
cac ky thuat xir Iy anh va may hoc dé phat
hién va nhan dang mit nguoi. Hé thdng cam
bién co do chinh xéac khé cao, thoi gian phat
hién tac dong, thuc hién viéc nhan dang va
dua ra canh bao ciing kha nhanh. Cac két qua
nghién ctu nay day hia hen va co thé ap
dung vao thuc té. Tuy nhién, can thém thoi
gian dé nghién cu nham ting do 6n dinh,
chinh x&c va tham mi cua hé théng méi co
thé &p dung trong thuong mai.

Do chinh xac cua phuong phap adaboost

sur dung trong nghién ctu 1én toi trén 90%.

S0 véi cac phuong phap phat hién khuén mat

khac nhu md hinh Markov an, mang Neural,

SVM phuong phap adaboost c6 d6 chinh xac

tuong dwong nhung toc d6 xir ly rat nhanh,

hoan toan cé thé ap dung trong hé théng thoi
gian thyc.

4.2. Huéng phat trién

Tién hanh tang tap huan luyén cho mo
hinh may hoc dé tang do chinh xéac cho hé
thng, ngoai ra dé ting d6 chinh xéc trong
diéu kién anh sang khong tbt hoic thiéu anh
sang, nghién ciu thém cac loai camera hong
ngoai, cac loai dén chiéu sang phu hop dé

nang cao do chinh xac cua hé théng Q
Tai li€éu tham khao

[1] Nguyén Thi Thanh Van, “Nghién ci:u nhén dang
bieu cam mdt nguoi trong twong tic nguoi may”,
Hai Phong — 2016, Luan Van Thac S Nganh K§
Thuat, 61 trang.

[2] Janarthany Nagendrajah, “Recognition of
Expression Variant Faces- A  Principle
Component Analysis Based Approach for Access
Control” IEEE International Conference On
Information Theory and Information Security,
2010, 7 trang.

[3] B. Heisele, T. Serre, and T. Poggio. “A
Component-based Framework for Face

Detection and Identification”. IJCV, 2007, 15
trang.

Ngay nhan bai: 12/1/2018

Ngay chuyén phan bign: 15/1/2018
Ngay hoan thanh sira bai: 2/2/2018
Ngay chip nhan ding: 9/2/2018






