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Ngay nhdn bai: 20/10/2023 ABSTRACT

Ngay phan bién: 10/11/2023 This paper proposes a more efficient method of controlling
Ngay duyét dang: 10/12/2023 vehicles using smartphones. Many drivers struggle with parking
Title: Automated valet their cars in parking garages, such as those at airports, shopping
parking (AVP) technology malls, and offices. This process often involves multiple steps that
controlled using smartphones are inconvenient and time-consuming for the driver. First, the

driver must retrieve a ticket from a machine at the entrance gate.
Then, they must navigate through narrow lanes to find an available
parking spot. Upon returning to the vehicle or exiting the garage,

Keywords: automated valet
parking (AVP), smartphone,

technology the ticket is used to calculate the parking fee. However, Automated
Tur khoa: cong nghé, dién Valet Parking (AVP) has the potential to alleviate this issue. This
thoai théng minh, hé théng technology allows for automatic drop-off and pick-up of the vehicle
do xe tur dong through a smartphone application. Additionally, the user can

monitor the status of their vehicle and access additional services,
such as cleaning or recharging, during the parking process. The
AVP system is also compatible with automated vehicles, allowing
the driver to leave the car at the entrance and retrieve it from there
later. Furthermore, the booking and payment process in the garage
can be fully automated.
TOM TAT

Bai bdo nay trinh bay kha nang diéu khién xe hoi tir xa bang
dién thogi thong minh theo mot cach thicc hoan toan moi. Hau hét
ldi xe déu danh ra mét vai lan dé do xe trong bdi d6 xe nhw sdn
bay, trung tam thwong mai, vin phong. N6 thwong bao gom cdc
bude gdy phién todi va ton thoi gian ciia ldi xe. O'16i vao ctia bdi
do, mét thé tir danh dau gio bt dau d6 xe, sau dé nguwoi ldi phdi
tie tim ché con trong d@é dé xe. Trude khi quay xe ra khoi bai do,
phi ddu xe duwoc tinh dva trén thoi gian dé xe. H¢ théng dé xe tu
déng dwoc xem la giai phdp tuyét voi dé giai quyét van dé nay,
né cho phép quy trinh giri va ldy xe hoan toan tw dong thong qua
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ving dung trén dién thoai thong minh va nguoi 1di ¢é thé gidm sdt
tinh trang cua xe voi mot vai dich vu tién ich khdc nhw riea xe, sac
pin trong suét qud trinh do. Hé thong AVP — Automated Valet
Parking (Hé thong dé xe tw dong) — cé kha nang hé tro cdc
phirong tién mét cach tw dong, vi thé nguoi ldi cé thé roi chiéc xe
tai 16i vao va nhan lai xe dung vi tri do. Hon thé nita, quy trinh
thanh todn tai bai dé duoc dién ra hoan toan tw dong.

1. GIOI THIEU

V6i hé thdng dd xe thong minh, ngudi lai xe co
thé dd xe mot cach an toan tai khu vuc tra khach
dugc chi dinh ciia bai d6 xe va sau khi tt ca
hanh khach da roi khoi, tai xé c6 thé bat dau quy
trinh d xe bang ng dung dién thoai thong
minh. Cong nghé nay mang lai nhiéu tién ich

nhu ¢6 nhiéu chd ddu xe hon trong cing dién
tich so voi cach dd xe thu cong thong thuong,
gitip tiét kiém thoi gian va chi phi cho khach
hang bai viéc d6 xe va thanh toan déu duoc thuc
hién mét cach ty dong, han ché rui ro do 15i cua
1ai xe trong qu4 trinh d xe nhu va cham, nhim
chan ga, va quet khi m¢ cua xe.

|

DICH VU QUAN LY PO XE }

HE THONG GIAM SAT DIEN THOAI
TRONG NHA XE

THONG MINH

[

CAC MO PUN GIAM SAT XUNG QUANH J

—‘]

MO BUN DU LIEU BAN BO J

Hinh 1. So' dd ciia hé thong tw dong AVP

Hé thong s& thuc hién viéc d6 xe theo tinh
hudng dd xe twong (rng ma ngudi 14i chon thong
qua man hinh trung tdm trong xe hodc thong qua
ung dung trén di€én thoai thong minh. Véi
phuong thtc giao tiép qua Bluetooth, két ndi
WiFi ¢ bang tan 2.4 GHz hodc 5.0 GHz, viéc
lién két giita xe va dién thoai thong minh d&
dang hon. Thém vao d6, ma QR cé thé duge su
dung dé uy quyén nhanh hon, thuan tién hon [1].
Khi thyc hién viéc d6 xe tir xa, nguoi 1ai c6 thé
kiém soat hoan toan chiéc xe va toan bo quy
trinh d6 xe. Ngudi l4i ¢6 thé tam ding hodc huy
b6 quy trinh dd xe bang dién thoai thong minh

hodc chia khéa xe bat cr lic nao va lay lai
quyén kiém soat.

Hé théng d6 xe AVP (Hinh 1), bao gdm 3
thanh phan chinh 1a hé thong giao tiép con; hé
thdng quan sat; hé théng dinh vi. Mdi hé thong
s€ dam nhan mot nhi€ém vu khac nhau. Hé théng
giao tiép con dam nhan qua trinh tuong tac va
truyén tin hiéu gitra phuong tién va bai d6. Hé
thong quan sét gitp xac dinh liéu vi tri dd xe c6
con trong hay khong. Hé thong dinh vi dam
nhan viéc x4c dinh vi tri @6, vi tri xe va xac lap
16 trinh di chuyén t6i diém d6.
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2. PHUONG PHAP NGHIEN CUU
2.1 Thiét ké bai d xe

Thong tin tir tit ca cac cam bién va camera
trong bai d6 déu dugc thu thap. Piéu nay cho
phép co dugc nhiéu chd dau xe dugce phat hién
va dé xuat dén nguoi dung. Co s6 ha tang thong
minh ctia bii dd xe ¢6 thé nhan biét moi ngdc
ngach, xac dinh moi chudng ngai vat va cho xe
biét khi nao nén 1ai va khi nao dimg. N6 hoat
dong dua trén cam bién lidar (Light Detection
And Ranging), str dung chum tia laser dé quét
mdt ving rong ngang, canh bao cho hé thong vé
chudng ngai vat néu c6. Khoang cach duoc tinh
toan dya trén thoi gian tir phat tin higu dén khi
nhan duoc phan hoi. Phan mém giam sét sé lién
tuc theo ddi hé thong diéu khién xe dé nam bat
bat ky truc tric ndo. Phan mém giam sat nay
duoc kiém tra lai boi mot phan mém khac dé bd
sung thém mot 16p an toan. Hai may chu doc lap
truyén dit liéu cam bién. Chi khi ca hai dén cliing
mdt két qua thi 1énh 141 xe méi duoc dwa ra. Cac
1énh diéu khién s& duoc tinh toan va kiém tra lai
lién tuc, xe s& dimg ngay 1ap tirc néu hé thong
phét hién ra 16i hoic chuéng ngai vat.

Camera phat hién chd dau xe ¢6 nhiém vu
wdc tinh s6 lugng chd déu xe. Phuong thire giao
tiép V21 (Vechicle-to-Infrastructure - giira
phuong tién va co so ha tang) dugc sir dung dé

Phat hién xe

giri s6 lugng vi tri d6 con tréng du kién cho xe.
Mot mo-dun xur ly hinh anh va mdt moé dun tinh
toan dugc tich hop trong camera. Mé-dun xu ly
hinh anh phat hién cac ddi twong chuyén dong
trong tinh hudng thir nghiém va udc tinh cac
thugc tinh cia ching nhu bé mat, dién tich va
vén téc. M6 dun tinh toan duge 1ap trinh dé nhan
dién céac vat thé dugc phat hién va udc tinh
khong gian dau.

Chd dau tréng khi va chi khi khong c6 bét
ki vat thé nao & trong khoang tréng do, con
nguoc lai thi chd dau da duoc sir dung. Dé dam
nhan chtic nang nay, hai b dém duoc trang bi,
b thtr nhat dém céc vat thé di vao va bd thir
hai dém céc vat thé roi khoi. Gia tri nhan duoc
s€ so sanh vdi cac gia tri mac dinh cua camera.
Cac chd dau xe duoc mé phéng vao hinh anh
camera trong mét vung. Giai phap nay dugc ap
dung cho tat ca cdc chd dau xe c6 thé nhin thay
trong tdm nhin cta camera. Mo-dun giao tiép
V21 doc khoang trong cuia timg chd dau xe theo
dinh ky va truyén thong tin nay dén xe thir
nghiém. (Hinh 2), khu vuc dau xe duogc ky hi¢u
bang mau do, phuong tién duge phat hién (mau
vang) va hudng di chuyén cua xe (dudng mau
xanh 14 cay).

Chd dau xe s6 5 duoc lép dﬁy vi 6 mot chiée
xe dugc phat hién dang di vao do.

Hinh 2. Hinh anh tir camera dwgc mo phéng bang cac dwong kich thuée
cho bii dau xe ngoai troi
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Hé thdng cam bién bang camera trong bii
dau xe s& kiém tra xem con chd trong pht hop
hay khong (Hinh 3). Néu c6, hé thong s& xéac
nhan cho tai xé trong Gmg dung va tai xé c6 thé
roi xe. Sau do, xe sé tu dong 1ai dén chd ddu xe

phi hop nho vao hé thdng cam bién xung quanh
xe két hop véi hé thong camera dugc lap dit
trong bai dau xe. Khi quay trd lai, tai xé c6 thé
cho xe dén khu vuce don da dinh béng Iénh trén
dién thoai théng minh [2].

2.2 Hé thong cam bién va camera trén xe

bé phuc vu cho céng nghé dd xe tu dong,
cac thé hé xe méi duge trang bi hé théng cam
bién siéu 4m trudc va sau két hop vdi cac
camera xung quanh xe. Ngoai ra con cé su hd
tro cia cac cong nghé an toan nhu quan ly gidi
han tdc do; tu dong diéu khién tang tdc, danh
lai, phanh, sang sd va dén hiéu; AEB Rear
(Autonomous Emergency Braking — h¢ thong
phanh khan cép).

- Radar 1am xa :&?b‘::"
LIDAR
Camera
| Camera tam trung / gén
Cam bién siéu ém

Nhan thirc va hiéu duge méi trudng xung
quanh 1a yéu t6 then chot trong céc g dung lai
xe tur dong. Dé phat hién cac ddi tuong xung
quanh, xe duoc trang bi cac cam bién quét laser
Sick LUX (Hinh 4). C4c xung laser truyén qua
bi phan xa boi céc vat thé trong pham vi quét.

Céc xung phan hdi nay dugc truyén dén cam
bién nhu tin hiéu ciia mot diém duoc quét. Cac
chd dau xe duge cac cam bién mo phong bang
céc hinh chit nhat trong khong gian hai chiéu
tao thanh mot hé thong ludi [3],[4].

Xem hinh anh
xung quanh

Xem hinh anh
xung quanh

Hinh 4. Cam bién laser va camera dwoc lip dit xung quanh xe
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CAu tric thut toan duoc trinh bay sau day.
lOg p(mx'y|zt,st) —
1—p(mx,y|zt,st)
Buége dau tién cua thuat toan bao gém viéc
tinh toan su di chuyén cua xe dua trén hai lan
quét lién tiép chdng 1én nhau. Géc lién két giira
hai lan quét dugc tao ra béng viéc st dung hai
M&i 6 ludi ¢ thé xay ra ba trudng hop (Iap
day, tréng, khong r5) dugc tinh toan theo cong
thirc Bayes (2).

p(mx,ylztvst)
1—p(mx,y|Zt,St)

p(mx,ylzt_l.st_l)

1-p(myy|zt=1,st71)

(M

diém dong lap lai. Dit liéu dau ra cua thuat toan

la wdc tinh d§ dich chuyén va vong quay cua xe

da dugc su dung trude dé dé€ udc tinh thanh vi

tri moi thé xe.

P(pl; = Occlmy,) =
P(m¢|pli=0cc)P(pl;=0cc|my.¢—1)

P(pli=0cc)P(m¢|pli=0cc)+P(pli=Free)P(m¢|pl;=Free)

2

Khu vure

=

danh dau

? do xe duoe

Hinh 5. Ban d6 bai d6 xe dwoc md phéng dwéi dang dwong ludi

Trudng hop 1: O ddu xe dugc lap day bang
mau xam nhat thi 6 dau do tréng.

Truong hop 2: O ddu xe duge lip day bang
mau den thi 6 ddu do6 da cd xe.

Truong hop 3: O dau xe dugc lap day bang mau
xam dam thi xac xuét tréng 1a 50/50 (Hinh 5).
3. KET QUA VA THAO LUAN
3.1 Ung dung diéu khién ti d6 xe bang dién thoai

bPé su dung tinh nang dd xe tu dong tur xa,
dién thoai thong minh cua nguoi lai xe phai
duogc cai dat mot ing dung trén dién thoai thong
minh (Android, i0S) ¢6 sin dé tai xudng tir cac
ctra hang g dung khac nhau. Nguoi 1ai xe phai
moé khoa xe trudce khi di chuyén ra khoi chd dau
xe. Sau d6, nguoi 14i thiét 1ap két ndi dién thoai

thong minh di duoc uy quyén va chon mot
trong céc thao tic c¢6 sin dé huéng din xe ra
khoi chd dd. Tuong tu nhu vay trudce khi dd xe,
nguoi lai xe co thé chon mot trong cac ché do
dd xe vi du nhu chd d6 xe song song hodc vuong
gdc, trai hodc phai, tién hodc Iui. Sau d6 c6 thé
di chuyén xe bing cach diéu khién tir bén ngoai.
Kich ban d6 xe duoc thuc hién ty dong - bao
g6m chuyén huéng 14i, phanh va chuyén huéng
sang s6 - mién 12 ngudi 14i tiép tuc dua ra cir chi
xac nhan trén dién thoai thong minh. Nguoi lai
Xe gidm sat qua trinh tir bén ngoai xe va van
hoan toan chiju trach nhiém vé chiéc xe cua ho
trong toan bo qua trinh d6 xe [5].
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Théng thuong, ung dung hd trg dd xe tir xa
gom bon tinh nang chinh d6 1a yéu cau do xe
(Request), Iti vao diém d6 (Reverse), goi xe dén

diém dén (Collect) va quan ly thong tin c4 nhan
(User center) (Hinh 6).

A e - 8 B 0 s

Hinh 6. Mot s6 ing dung diéu khién dd xe tir xa trén dién thoai thong minh [5],[6],[7]

O tinh nang “yéu cdu db xe”, khi ngudi ding
yéu cau tim mot chd dd xe ¢é sdn, mot danh sach
chd d6 con tréng s€ dugc thu thap va hién thi 1én
man hinh tng dung. Sau khi nguoi dung chon
chd d6 phu hop, hé thong s& tién hanh 1én ké
hoach 10 trinh myén duong tur vi tri hién tai cua
xe dén diém dd da chon, dé thuc hién quy trinh
nay, can co su két hop giita nhiéu phuong thirc
giao tiép va thuat toan diéu khién khac nhau,
trong bai viét nay chi néu vi du vé mot thuat toan
dam nhén viéc kiém tra xdc minh tai khoan, ma
nhén dién chd db cua xe [6],[7],[9],[10].

e(Sige,g) = e(Ha(cll3][T,g™) (3)
Trong do: e(...): Ban d6 song tuyén

(Bilinear mapping)

H,: Cdc ham bam phi mat ma (Non

Cryptographic hash functions)

8 : Mdc thoi gian (Timestamp)

T : Ma phién (Session Token)

g: Véc to (G)

k: Tham s6 bao mat (Security Parameter)

p: S6 nguyén t6 cua do dai k (Prime Number

of Length k)
3.2 Ung dung trong giang day va nghién ctru
Véi muc dich cap nhat kién thic méi va
cong nghé cho céac k¥ su va cac nha nghién cuu
linh vuc 6 t6 trong nude. Mo hinh hé thong
chiéu sang tin hiéu diéu khién bang dién thoai
va mo hinh hé théng diéu hoa khong khi [8],[9]
da dugc thyc hién nhim dap ung nhu clu phat
trién vé mat cong nghé nhu trén. M6 hinh nay
duoc st dung cac vt lidu trong nuéc dé tim
kiém va thuc nghiém. Phan diéu khién dung bo
mach ¢6 san phd bién trén thi trudng Arduino
dé lap trinh va gia thanh ré. Phan lap trinh tng
dung dung phan mém cta MIT va thiét 1ap giao
dién nguoi dung nhu cac Hinh 7, 8. Phan cing
diing cac thiét bi sin ¢ hodc mua cii tir cac xe
dd qua st dung. Dua trén cac phan da thiét 1ap
ta co thé diéu khién hé thong bing dién thoai
thong minh két ndi Bluetooth véi thiét bi. Mo
hinh nay c6 thé tmg dung cho viéc diéu khién tir
xa cac hé théng trén 6 t6 nhim mang lai tinh tién
nghi cho nguoi st dung.
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4. KET LUAN

Vi nhu cau sir dung xe 6 t6 ngay cang ting
dan dén mot s6 van dé méi phat sinh gy kho
khan cho nguoi tham gia giao thong. Trong dé
viée tim kiém bai d6, dau xe hoi 13 mot trong
nhitng vin d& cuc ki nan giai mat nhiéu thoi
gian va gdy cing thang cho nguoi lai xe. Hiéu
duge diéu nay, mot sé hang xe di mang dén
nhiéu giai phap gitp cho viéc tim kiém va dd xe
d& dang hon bao gio' hét, cung cap cho khach
hang trai nghiém d6 xe thong minh va séng tao.

TAI LIEU THAM KHAO

[1] Daimler. (2020).
https://media.daimler.com/marsMediaSite/e
n/instance/ko/Easy-entry-into-confined-
parking-spaces-and-narrow-
entrances.xhtml?0id=47164286

[2] Bosch. (2017).
https://www.bosch.com/stories/smart-
parking-system/"
https://www.bosch.com/stories/smart-
parking-system/

[3] Elisabeth, S., & Malaquin, C. (2018).
Electric design.
https://www.electronicdesign.com/
markets/automotive/article/21806443/how-
will-radar-sensor-technology-shape-cars-of-
the-future"

[4] Lidar UK. http://www.lidar-uk.com/how-
lidar-works/

[5] Auto Expert Mag. (2020).
https://autoexpertmag.com/2021-mercedes-
s-class-self-parking-park-pilot"
https://autoexpertmag.com/2021-mercedes-
s-class-self-parking-park-pilot/

[6] Daimler.
https://media.daimler.com/marsMediaSite/e

Cung v6i sy phat trién manh mé& cua mang
khong day, gio day chi vdi vai thao tac don gian
trén chinh chiéc dién thoai thong minh cua
minh, khach hang hoan toan c6 thé kiém soat,
cling nhu 1a diéu khién toan bo qué trinh dd xe
hoan toan tu dong nay. Va du cong nghé ho tro
¢6 hién dai dén dau di chang nita thi ciing chi dé
mang lai su an toan va giam thiéu tdi da nguy
co xay ra va cham chtr khong thé loai bo hoan
toan. Ngudi l4i van can phai luén gidm sat quy
trinh hoat dong cua cac cong nghé nay.

n/instance/ko/Remote-Parking-
P...=9361355"

[7] Car buzz. (2020).
https://carbuzz.com/news/
volkswagens-new-remote-parking-tech-
is-brilliant

[8] Luu, N.P.T. (2021). Design and
Manufacture a Vehicle Auxiliary System
Model Controlled by Using Smartphone.
In: Kahraman C., Cevik Onar S., Oztaysi
B., Sari L., Cebi S., Tolga A. (eds)
Intelligent and Fuzzy Techniques: Smart
and Innovative Solutions. INFUS 2020.
Advances in Intelligent Systems and
Computing, vol 1197. Springer, Cham.
https://doi.org/10.1007/978-3-030-51156-
2 187.

[9] Huang (2018). Secure Automated Valet
Parking: A Privacy-Preserving Reservation
Scheme for Autonomous Vehicles. IEEE
TRANSACTIONS ON VEHICULAR
TECHNOLOGY.

[10] Loper (2013). Automated Valet Parking
as Part of an Integrated Travel Assistance.
Proceedings of the 16th International IEEE
Annual Conference on Intelligent
Transportation Systems.

77



