P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn

SCIENCE - TECHNOLOGY

NGHIEN CU'U VA PHAT TRIEN HE THONG KIEM TRA PHAN XA
SU' DUNG CHO CAC CO'SG DAO TAO VA SAT HACH LAI XE

RESEARCH AND DEVELOPMENT OF A REFLECTION TESTING SYSTEM
FOR DRIVING TRAINING AND TESTING FACILITIES

Ha Van Phuong'”, Nguyén Dang Toan’,

Nguyén Hiru Hai', Phan Huy Duong’, Nguyén Minh Sang’

DOI: http://doi.org/10.57001/huih5804.2024.309

TOM TAT

Kha nang phan xa lai xe 1a mt yéu t6 anh hudng truc tiép dén kha nang ldi xe va an toan giao thong.
Bai kiém tra kha nang phan xa ldi xe can dugc thuc hién trudc khi ngudi hoc léi xe tham gia ky thi st
hach nhu mét bai kiém tra diéu kién d€ tranh viéc gdy tai nan nqgay tai co s¢ sat hach lai xe cing nhu
nguy co tiém an cho giao théng trong tuang lai. Tuy nhién, bai kiém tra nay rdt nhiéu nudc trén thé gidi
chua dugc chi trong va ap dung. Diéu nay thiic ddy nhém nghién ciiu dé xudt y tudng dé thiét ké va trién
khai hé théng kiém tra phan xa nguoi li xe. Hé thdng sé dua ra cac kich ban kiém tra kha nang phan xa
clia nguai Idi bao gdm kha nang nhan biét cic tin hiéu, kha nang phan xa va ra quyét dinh danh lai, kha
nang lam cht toc do va ra quyét dinh phanh xe,... Két qué sé dugc dua vé méy tinh xi Iy, luu tri, truyén
thdng va hién thi trén bang dién tG, may tinh, dong thai cac dit liéu con dugc dua 1én Webserver. Cac két
qué kiém tra ¢ thé truy xudt thanh file Excel phuc vu cho viéc phén tich, danh gia va lp hé so dir liéu.

Tir khéa: Kiém tra phan xa Idi xe, cam bién do tdc d6, tu dng sdt hach Idi xe, an toan giao théng.

ABSTRACT

Driving reflexes are factors that directly affect driving ability and traffic safety. The testing driving
reflexes needs to be done before the learner takes the driving test as a condition test to avoid causing
accidents, that could happen rigth at the driving test facility as well as other risks in the future. However,
this test has not been considered and used in many countries around the world. This prompted the
research team to propose the idea of designing and implementing a system to test the driver's reflexes.
The system will provide scenarios to test the driver's reflexes including the ability to recognize signals,
the ability to react and make steering decisions, the ability to control speed and make braking
decisions,... Results will be sent to the computer for processing, storage, communication and display on
electronic boards and computers, the data will also be posted to the WebServer. The results can be
exported to an Excel file for data analysis, evaluation, and recording.
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'Khoa Dién, Trudng Dai hoc Cong nghiép Ha Noi
“Email: phuonghv@haui.edu.vn

Ngay nhan bai: 14/4/2024

Ngay nhan bai stfa sau phan bién: 02/6/2024
Ngay chdp nhan dang: 27/9/2024

Vol. 60 - No. 9 (Sep 2024)

1. GIGI THIEU

Cac hé théng kiém tra, giam sat
cac hoat dong cda con ngudi ngay
cang dugc quan tam & muc cao hon
trong moi linh vyc. Co6ng nghé khéng
day da thé hién uu diém va su tién ich
vuat troi, trong dé phai n6i dén mang
cdm bién giam sat, hién nay dang
dugc phat trién va dng dung rat
manh mé&, da dang, phong phu va
mang tinh chuyén dung trong nhiéu
linh vuc, nham thu thap tin hiéu hién
trudng va truyén vé bod diéu khién
trung tam phuc vu cac muc dich giam
sat, diéu khién vai hiéu qua cao [1]...
Giao thong noi chung va an toan giao
thong néi riéng cé anh hudng sau
rong dén kinh té, xa hoi va cudc séng
hang ngay clia bat ci quéc gia nao
trén thé gidi. Thuc té€, c6 nhiéu yéu t6
anh hudng dén an toan giao théng
nhu cd s& ha tang giao thoéng,
phuong tién giao théng, diéu kién
moi trudng, thoi tiét,... Mot yéu té
quan trong anh hudng dén an toan
giao thong la chd quan ngudi lai xe
nhu stic khde, su hiéu biét luat giao
thong, kha nang phan xa, kinh
nghiém, tam ly clia nguai lai xe [2],...
Trong d6, yéu t6 anh hudng truc tiép
dén an toan giao thong la phan xa
cla ngudi lai xe [3, 4]. Néu kha nang
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phan xa lai khong dam bao sé la nguy co tiém an nguy
hiém giao théng va tai nan xay ra la khé tranh khéi. Kha
nang phan xa lai la qua trinh nhan biét tinh huéng, ra
quyét dinh va hanh déng bao ham ca tinh ding dan va
thai gian. Vi vay, dé nang cao an toan giao théng thi mot
diéu kién tién quyét dat ra vai ngudi diéu khién xe la phai
dam bao yéu cau vé kha nang phan xa lai xe. Thuc té, cac
€0 sG dao tao lai xe da sir dung cac moé hinh mé phong
nham luyén tap kha nang phan xa cho hoc vién trudc khi
thuc tap véi xe thuc [5, 6].

Tai Viét Nam, cé khoang trén 340 co s& dao tao lai xe
va gan 150 trung tam sat hach lai xe, c6 hang tram nghin
luot ngudi du thi sat hach moi nam, vi du nhu nam 2023
€6 445713 lugt ngudi thi, trong d6 c6 311047 ngudi thi
dau va ti 1é trgt [a khodng 30%. Nguyén nhan chinh la do
ngudi lai chua dam bao kha nang phan xa léi [8], dan dén
chua thé x{ ly cac tinh huéng ding dan va kip thai trén
san sat hach nén ti |é truot kha 1én, con sé noi trén cling
da phan nao chira rang sé ngudi khong dam bao phan xa
lai 13 kha 16n va nguy co tiém an vé mat an toan giao
thong rat cao [9]. Tuy nhién, cac co s& dao tao va sat hach
lai xe hau hét chua chu trong bai ki€ém tra phéan xa lai truéc
khi thi sinh dugc tham gia ky thi sat hach. Mac du van dé
cling dugc quan tam nhung hau hét diing & viéc sirdung
cac mé hinh phan mén mé phong dé danh gia phan xa lai
[10-12], nén khéng c6 thiét bi hay hé théng danh gia cho
bai diéu kién nay. Diéu nay c6 thé dan dén nhimng tai nan
ngay trong ky thi tai ca s& dao tao va sat hach lai xe. Nguoi
hoc sé vao san tap véi nguy hiém tiém an cao va khong it
cac truong hgp tai nan nghiém trong da xay ra trong cac
san tap lai ma nguyén chinh do khéng dam bao vé kha
nang phan xa cla ngudi lai. Theo tim hiéu cda nhém
nghién cdu, hién nay tai san tap thuéc nha may Honda
Vinh Phuc c6 giai doan kiém tra phan xa lai xe trudc khi
dugc cho phép vao san tap va thi sat hach. Tuy nhién, day
chi la thiét bi cam tay véi cac mé dun rdi rac, nén doi hoi
phai c6 ngudi truc ti€p & hién trudng thuc hién viéc kiém
tra danh gia phan xa lai, diéu nay phuc tap va tiém an
nguy hiém cho ngudi thuc hién nhiém vu tai hién trudng.
Hon nita, d6 chinh xac cla két qua danh gia cing mot
phan phu thudc cht quan clia ngugi st dung thiét bi.

Trudc béi canh dé, nghién clu dé xuat xay dung mét
hé théng kiém tra phan xa cho céc co s& dao tao va sat
hach l3i xe. Hé théng st dung mang cdm bién dé thu thap
ditliéu qua trinh van hanh xe ctia ngudi tham gia bai kiém
tra bao gom téc do xe, chuyén hudng xe, sau dé di liéu
dugc truyén dén bo thu thap, xtr ly va dua vé may tinh dé
luu trir va quan ly. Dong thai cac két qua cling dugc hién
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thi trén man hinh 18n, thi sinh c6 thé quan sat dugc cac s6
liéu co ban nhu téc d6 xe, phan xa dung hay sai, thoi gian
phan xa va két luan dat hay khéng clia minh. Thém vao
dé, dir liéu dugc luu trt va hién thi trén web server thuan
tién cho viéc giam sat va quan ly hé so nhu cé thé xuat
bdo cdo thanh file dang excel nén dé dang truy xuat va
phan tich phuc vu cdc muc dich quan ly khac.
2. THIET KE, TRIEN KHAI HE THONG

TU muc tiéu dé ra, nhém nghién ctu tién hanh phan
tich chuc nang va xay dung mé hinh hé théng kiém tra
phan xa lai xe. Hé théng c6 thé st dung cho bai kiém tra
cho xe mo6 t6 hodc 6 t6 va yéu cau tién quyét cia mét bai
kiém tra hgp I& 1a xe di chuyén phai dat t&i téc d6 yéu cau
clia hé théng trudc vach méc bat dau vao vung kiém tra
phan xa va cach nguén tin hiéu kich thich 50m. Cac tin
hiéu kich thich phan xa sé dugc bat ngau nhién tai cac vi
tri cadch ngudn tin hiéu 22m hoéc 11m. G day, cac tin hiéu
kich thich phan xa yéu cau ngudi diéu khién xe ré trai
hodc ré phai cling dugc bat ngau nhién. Cac tin hiéu thu
dugc tur hé théng cdm bién sé dugc truyén thong téi bo
thu thap va xt ly, sau d6 tinh toan dugc téc dé di chuyén
cla xe, biét dugc phan xa la dung hay sai va thoi gian
phan xa. Trong d96, thai gian phan xa thé hién kha nang
phan xa cta ngudi diéu khién phuong tién nhanh hay
cham. Dua vao cac két qua nay, viéc danh gia bai kiém tra
phan xa lai xe dugc thuc hién. Tl cac phan tich vé chuc
nang, hé théng c6 sa d6 khoi nhu trén hinh 1.

Tin hiéu kich | | 1, 2. .
3 Ehai lw t
thich phin xa (i i ‘

—){ Khoi hién thi liy di¥ liéu

‘ Khoi cim bién

¥
Khoi xi I¥ va truyen
théng

Miy tinh gidm

it

Hinh 1. Sa d6 khdi chiic nang hé thong kiém tra phan xa lai xe

‘ Client

Khéi ngudn sé cung cap nang lugng cho toan bo hé
thong. Khéi cdm bién st dung cac ndt cdm bién hong
ngoai c6 nhiém vu thu thap cac tin hiéu tu hién trudng.
Khai xtr ly va truyén théng st dung ESP32 dé thu thap tin
hién ti cadc cdm bién, tinh toan sé liéu va dua ra tin hién
kich thich phan xa mét cach ngau nhién Iénh ré trai hay ré
phai téi khéi kich thich phan xa. Cac di liéu dugc luu trir
vao bd nhé theo cac truong thong tin nhu ho tén, gidi tinh,
thoi gian kiém tra, téc do xe, thai gian phan xa va két qua
chung,... viéc nay thuan tién cho viéc gidm sat va van hanh
hé théng. K&t qua clia bai ki€ém tra ngoai viéc hién thi trén
mady tinh clia ngudi giam thi con dugc hién thi trén bang
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két qua nham muc dich cho ngudi thuc hién bai kiém tra
quan sat dugc két qua ctia minh tirxa. Hon nia, cac di liéu
va két qua sé dugc dua lén webserver phuc vu viéc quan ly
ho so. DU liéu dugce xt ly bgi ESP32 va gui [én co sa dir liéu
duéi dang chubi. Bang viéc st dung ESP32 nhu mét access
point va st dung phuong thiic HTTP POST, dir liéu sé dugc
guti lén mét may chi Web, trong thir nghiém la may tinh ca
nhan chay dudi dang localhost. Mdy cha xtr ly ditliéu va luu
vao co s@ dir liéu theo cac trudng da dugc cau hinh. Tu d6,
mach nguyén ly va mé hinh hé théng dugc chi ra nhu trén

hinh 2.
sades ~df U ~vL: A 53 el et e L3
KHOI TIN HIEU DAU VAO s
v -
' !I: g1
e 1|
g
DEN BAO 4 LCD
KHOI XU LY DU LIEV KHOI HIEN THI

A

Hinh 2. Mach nguyén Iy va m hinh hé thdng

Trong mo hinh, cac nat cam bién S1, S2 cé nhiém vu
do t6c d6, cdm bién S5, S6 két hop bo xu ly dé dua tin hiéu
téi bd phan bat dén kich thich phan xa mét cach ngau
nhién va cadc nat cdm bién S3, S4 sé nhan biét phuong tién
da ré trai hay phai. Cac dit liéu dugc dua vé xu ly tinh toan
dé cho ra két qua bao gém t6c dé xe khi bat dau vao viung
kiém tra, ré ding hudng yéu cau hay khéng, thai gian
phan xa ré va két luan c6 dat hay khong. Viéc sttdung ham
random dé tao ra 2 s6 ngau nhién 3 hodc 4 va méi sé tng
vGi mOt cdm bién S5 hodc S6. Trong trudng hop nay nhom
nghién ctu gan gia tri 3 vi cdm bién S5 cling vdi tin hiéu
ra Iénh ré phai va gia tri 4 véi cdm bién S6 cung vai tin
hiéu ra Iénh ré trai. Khi ham random tao ra gia tri 3 va cdm
bién S5 & muc thap, dén tin hiéu ra lénh ré phai sé bat
déng thai sé thiét lap thai gian t. Khi ma ngudi thi tién
hanh ré phai cdm bién S3 sé tac dong & muic thap va sé
thiét 1ap thdi gian t”. Co ché tinh thdi gian phan xa c6 thé
mo ta nhu hinh 3 va thai gian phan xa dugc tinh todn dua
vao céng thurc (1).
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Hinh 3. Co ché tinh thi gian phan xa

Random == 1
55=0,;586=1

Random ==2
§5=1:56=0

t1 = settime2
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Random(3,5)
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andom == 3
S3=10

Ré phéi dlng hwrdng
Dira ra théxi gian

Random ==3
S4==10

Ré sai hrdng

Ré frai ding hurdng
Bira ra théxi gian

Ré sai hrdng

Hinh 4. Thuan toan hé thong kiém tra phan xa lai xe
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Thuat toan cho hé théng dugc chi ra nhu trén hinh 4.
Chuong trinh chinh dugc bt dau khi S1= 0 thiét lap thoi
gian cho t;, S2 = 0 thi gan cho bién t, va van t6c cla xe
dugc tinh theo cong thuc (2).

S
{ Vo 2)
At=t2_t1

Chuong trinh tao ra ngau nhién ra hai trudng hgp TH1
khi xe qua gia cdm bién S5 sé cé cac trudng hgp riéng
TH11 vaTH12 vaTH2 khi xe qua cadm bién S6 cling sé c6
hai trudng hogp riéng la TH21 va TH22, két qua cla cac
trudng hop dugc chi ra nhu trong bang 1.

Bang 1. K&t qua cla cac trudng hop thuc hién bai kiém tra

Cactruong | Gia tri Tin hié!l Két qua
hop Random |  cam bién
TH1 3 S5=0 Kich thich phan xa ré phai
hodcS6=10
TH11 3 $3=0 Ré phéi ding hudng, dua ra
thdi gian
TH12 3 S4=0 Ré sai hudng
TH2 4 S5=0 Kich thich phan xa ré trai
hodcS6= 0
TH21 4 S4=0 Ré trdi dding hudng, dua ra
thai gian
TH22 4 $3=0 Ré trdi sai huéng

3. KET QUA THU'C NGHIEM

Sau khi thiét 1ap mo6 hinh hé théng va viét chuong
trinhdiéu khién, nhém nghién ctu lua chon MySQL thuc
hién co s& dit liéu luu théng s6 dugc gui [én tu vi diéu
khién.Trong trang admin da thirthiét 1ap 10 trudng théng
tin nhu ho tén, gidi tinh, toc d6 xe, thoi gian phan xa, két
qua nhan tu vi diéu khién,... trong dé trudng ho, tén,
email, giGi tinh sé dugc nhap tir mot trang Web khac dé
cé diliéuluu vao co s dirliéu va dugce thé hién nhutrong
hinh 5. Hé théng cling c6 kha nang xuat bao cao dugi
dang file Excel. File sé dugc tai va luu vao may tinh dé
phuc vu cho viéc phan tich d{ liéu sau nay.

BAI THI PHAN XA LAI XE

Dang Ky Thi
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# Name Type Collation

1id int(100)

2 Ho varchar(100) utf8mb4_general_di
3 Tén varchar(100) utfémb4_general_ci
4 email varchar(100) utfémb4_general_ci
5 Giditinh varchar(100) utf8mb4_general_ci
6 Técdé float

771G float

8 Kétqua varchar(100) utf8mbd_general_ci
9 Thoi gian time

10 Ngay date

Hinh 5. Giao dién dng ki thuc hién bai kiém tra phan xa

Dua trén ca s& nghién clu vé phan xa lai xe va viéc xay
dung thuat toan dé tinh toan kha niang phan xa lai xe,
nhém da tién hanh thuc nghiém bai kiém tra phan xa vai
yéu cau ré ding hudng va thai gian phan xa nho hon
hodc bang 5s. Trudng hgp thi nhat, ngudi tham gia bai
kiém tra thuc hién ré dang hudng yéu cau cua tin hiéu
kich thich va dam bao thai gian phan xa (Time_Interac <
5s), trudng hop hai, ngudi thuc hién bai kiém tra bi mac
16i do ré sai hudng hodc thai gian phan xa qua 5s. Cac két
qua sé dugc hién thi ré rang theo cac trudng trén giao
dién dugc chi ra nhu trén hinh 6, dong thai hién thi két
qua chinh trén bang théng bédo c6 thé quan sét tir xa. Két
qua dugc xuat thanh file excel khi nhan nat “Xuat Excel”
trén goc trai man hinh giao dién va bang két qua thu dugc
c6 dang nhu hinh 7.

Xudt Excel
T
123 NguyEn Minh Sang a7 1.8 Thi 06 40510 13:40:07
122 Kidu Phuong Ach 60.4 .44 Thi 06 20240510 18:38:42
121 Phan Huy Durang 604 » Thi 06 W0510 18373
120 Phan Huyén Trang 60.4 2.94 Thi 06 20240510 18:35:57
119 Nguyn Tudn Ath 74.38 241 Thi 06 20240510 18:30:10
18 BliMinh Quyét 8451 9.14 Thi Trrgt - qué thii gian W50 13:0001
17 Dinh Thé Hién 74.38 0 Thi Trirot - ré sai huréng 20240510 17:58:48
116 NouyBn Thé Chinh 7 214 Thi 06 20240510 17:57:28
15 Dong Vin Hién 7438 0 Thi Trirgt - é sai hirong w0510 75213
114 Nguydn Minh Sang 66.67 644 Thi Trirgt - qué the gian W0510 175046
13 Phan Huy Duang 6642 18 Thi 06 40510 17:48:40

Hinh 6. Két qud thuc hién bai kiém tra cGa thi sinh

- 8 x

n S Share

LER!

Normal %2ge B

1z £
0 3 F 4 K 1 1 K
Giditinh  Tocdoxe [m/e) Thai gian chén xale) Kétqui Thotgian _ Ngéy
ileom  Nam 654 18ThiG a4 A0
Nam 6567 5,4 ThiTrsot - quithtr gan 7045 510
Nam 1z 0 ThiTruet.-1& sa hursng 7R A1
Nam E 214 Thigd 7S a1
Nam 1z 0 ThiTrugt-1& sa hursng 743 A510
124 115 Ui Vinn it Nam 851 3,14 ThiTrugt - quithivgian 100 A1
115 119 Ngey2nTudn  Anh Nam 738 241ThiDd 183010 20240510
115] 120 PhanHuyén  Trang Nir 04 254 ThiDd 183557 20240510
107 121 Phanbuy  Duong Kam 04 222 Thi9é BIB AW
118 122 Ki2uPhvong v N 504 24 Thish B4 AW
133 128 NguydnMich  Sing Nam 872 156 Thiod 12007 20510

|

Hinh 7. Bang két qua dang file excel
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Khi thuc hién thtt nghiém hé théng véi cac trudng
hop, két qua cda ky kiém tra dugc chi ra nhu trén hinh 8
gilip ngudi gidm sat c6 thé danh gia nhanh chéng vé két
quad cuda cd ky thi.

160 m T6c do xe (m/s) Thdi gian phan xa (s)

N

140

120

Toe d6 xe (m/s)
-
8 8 8 8
N{ w - B (%,] (<))
Thoi gian phan xa (s)

N
o
-

Q v ™
NNNNNNN < T n o oo~
n

A
Thur tur ngurot thue hién bai kiem tra

Hinh 8. Két qua vé toc do xe va thai gian phan xa ctia ky kiém tra
4, KET LUAN

Nghién clu da dé xuat va trién khai hé théng tu
déng kiém tra kha nang phan xa lai xe cGa ngudi diéu
khién phuong tién. Hé théng dugc thiét ké véi cac chiic
nang chinh nhu do téc d6 xe, dua tin hiéu kich thich
phan xa ngau nhién, nhan biét hanh déng phan xa va do
thai gian phan xa cla ngusi diéu khién. Cac két qua
dugc thu thap xtr ly va hién thi mot cach ré rang theo cac
trudng trén giao dién va hién thi trén bang dé ngusi
tham gia c6 thé quan sat két qua cta minh. Dong thoi
cac két qua cling dugc gui [én may chu va théng qua
mang Internet ngudi dung cé thé truy cap dé quan sat
hoac thiét lap bo ho so quan ly. K&t qua cua ky thi cling
c6 thé dugc xuat thanh file excel thuan tién cho viéc
danh gia va thuc hién cac tha tuc can thiét trong quy
trinh sat hach 1ai xe. K&t qua ca nghién ctu budc dau da
xay dung dugc hé théng danh gid phan xa cla nguoi
diéu khién xe, cling nhu tao ra mét ing dung gép phan
trong viéc gidm nguy hiém tiém an, nang cao chat lugng
dao tao va d6 an toan trong linh vuc giao théng. Trong
tuong lai nhom nghién ciru mong mudn phat trién hé
théng nay dé c6 thé nhan biét va danh gia phan xa dugc
tét hon nira, khong chi véi van dé phan xa lai nhu ap
dung x{r ly anh dé c6 thé danh gia dugc kha nang tap
chung clia ngudi diéu khién phuang tién, tap ra nhiing
trudng hop gia lap dé ngusi tham gia thi co thé phan xa
mot cach tot han trudce khi budc vao bai thi that.
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