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TOM TAT

Mot mé hinh diéu khién cho ngwm ldi xe di dwoc thiét ké va thi cong lam phuong tién de khao
sat va danh gla hiéu qua diéu khién xe ciia hai nhém nguwoi ldi bao gom ngueoi o dé tuéi gia va
nguoi & do tuoi tré. Sé lwong ngweoi tham gia khdo sat la 8 nguoi da dwge tuyén chon dii cdc
diéu kién vé nhitng diéu 1¢ qui dinh sirc khoe cho nguwoi ldi xe 6 t6 & Viét nam. Ngwoi tham gia
khdo sat sé diéu khién xe trong cing mot méi treong lai xe mé phong - City Car Driving. Két
qud thiee nghiém da cho thdy, doi véi nguwoi ldi & do tudi tré thi hiéu qua diéu khién xe tang lén
55,5% so véi nguoi ldi & do tudi gia xét theo tinh huéng diéu khién xe trén doan dwong cua
vong. Vé kha ndang diéu khién xe tranh va cham chwéng ngai thi nhitng nguwoi & dé tuoi tré diéu
khién tot hon nguoi ¢ d¢ tuéi gia la 34,6%. Vé kha nang diéu chinh géc ldi dé chuyén huéng
di chuyén sang lan dwong mdi thi nguoi & @ tuéi tré diéu chinh chinh xdc hon ngudi & dé tudi
gia la 12,2%. Viéc so sanh va danh gid dwoc kha nang diéu khién xe cia nguwoi ldi la mot trong
nhitng thanh cong om nhat cia dé tai lam co sé khoa hoc gitip hodn thlen mé hinh diéu khién
cho ngwoi ldi xe, tir d6 gop phan lam giam khd nang xdy ra cdc sw cé, tai nan giao théng.

Tir khéa: Mé hinh diéu khién 14i xe, Idi xe mé phong, tudi, dwong cua vong, chudng ngai vt, lan
duong

ABSTRACT

A control model for the driver has successfully designed to examine and evaluate the effectiveness
of the two groups of drivers including the old age and young age. The number of participants is
8 people who sastify all the conditions of health regulations for automobile driving in Vietnam.
The participants drove in the same car driving simulation environment - City Car Driving. The
experimental results show that, the drivers at a young age have efficiency increased 55.5%
comparison to the driver at a old age when following a curved path. About the possibility to
avoid collision, in the younger are better 34.6% than the olders. Drivers have ability to adjust
the steering angle movement redirected to the new lane road in the younger better than the
olders 12.2%. The comparison and evaluation of the ability driving was one of the biggest
successes of the project. It is a fundament to improve the driver model in order to reduce traffic
accidents.

Keywords: Control model drving, driving simulation, age, ring road, obstacle, land road.

I. GIOI THIEU nguoi 14i cling nhu hanh khach, hang hoéa tur
nhiing giai phdp an toan chu dong, an toan bi
dong dén két hop an toan chi-bi dong trén xe.
Tuy nhién, trong nhitng nim gan day s6 lugng
tai nan giao thong xdy ra ngay cang tang. Theo
thong keé, phan tich cac vu tai nan glao thong
duong bd da cho thay rang cac yéu td vé con

Tai nan giao théng 1a mot trong nhitng van dé
quan tdm 16n nhit ciia timg ca nhan, xa hoi.
Dic biét trong nganh san xuit xe ludn phat
trién hoan thién cac hé théng véi rat nhiéu
chic ning nhim dam bao sy an toan cho
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nguoi 1a nguyén nhan chinh, chiém 85 vu
tai nan giao thong duong bo [1]. Nguyen nhan
dan dén tinh trang nay 1a do mat diéu khién
ctia nguoi lai xe hay qué trinh diéu khién xe
khong dat hiéu qua nhu mong mudn. Trong
nhiéu thap ky qua, nhidu nha khoa hoc, k¥ sur
trén thé gioi da nghién ctru va mo ta sy tuong
tac gitra nguoi - xe. Phan 16n cac nghién ciru
nay déu hudng vé sy mé ta dic diém hanh vi
cua ngudi lai xe, xac dinh dugc cac gia tri gidi
han dua trén diéu kién vi tri ciia xe v6i cic yeu
t6 moi truong va phat trién cac mo hinh diéu
khién xe [2, 3]. Gan déy, cac md hinh diéu
khién cua ngudi 1ai xe di dugc cac hing san
xuit xe nghién ctru, phat trién va ung dung
manh mé trong thuc té. MacAdam [4] d3 xdy
dung dugc mo hinh duc‘mg di xem trudc. Mo
hinh nay gitip nguoi 1a1 diéu khién xe di theo
con duong mong mudn bang cach dy doan
con dudng phia trude va lién két chit ché kha
nang dy dodn cua nguodi lai xe véi thoi gian
phan mg. Céc thuét toan diéu khién cho mo
hinh nay la nhung vong lap kin trén cac h¢
thdng diéu khién xe. Weir va McRuer [5] da
néu cac quan diém va 1y thuyét diéu khién lam
co sO khoa hoc cho viéc phan tich dong luc
hoc kiém soat tay 14i. Két qua hé thong diéu
khién xe danh gia dugc cic thanh phin lam
anh huong dén cac phuong trinh chuyén dong
hoc cua xe. Legouis [6] dd dé xuét ra cac ky
thut t6i vu hoa dé udc tinh cac hé s6 diéu
khién cua nguoi lai xe, bao gém 16i vi tri dich
doc, 16i ty 1& quay vong va goc lai banh xe
trude. Mot md hinh theo ddi bu téi wu dé thu
dugc céc gia tri, thong s6 khac nhau cua xe.
Sheridan [7] st dung mot ky thuat 1ap trinh
dong luc hoc dé thu duoc vung quy dao tbi
uu trong khoang thoi gian xem trudce st dung
mot thuat toan vong 1ap. Ba mo hinh dugc dé
xuét dé du doan su phan hdi cua nguoi lai xe.
Kondo [8] dé xuit mot mo hinh du bao dudng
di bac nhat tuyén tinh, nghién ciru, ddnh gia
su thudn loi diéu khién cua nguoi 1ai xe va
gia dinh sy cham tré ctia ngudi l4i xe 1a khong
dang ké. M6 hinh dy dodn mét cach hiéu qua
viéc thuc hién diéu khién hudng di chuyén
ctia ngudi 1ai xe khi chuyén dong bén 1a tuong

d6i nho. Allen [9] dé xudt mot mo hinh diéu
khién gan nhu tuyén tinh da vong lap dé xac
dinh goc 1ai banh xe phia trudc. Nghién cou
thuc hién diéu khién xe trén mot pham vi diéu
khién, bao gém ca cac gia dinh lién quan dén
tranh tai nan dé han ché hiéu suét Xu 1}'/ cua
nguoi lai xe. Xiaobo Yang [10] d& xut van dé
an toan trén duong cao toc co lién quan dén
hoat dong cua xe trén duong va sy tuong tac
gitra nguoi lai vai xe.

Bén canh nhiing thanh tyu da dat duoc cua céac
cong trinh nghién ctru trén thé gidi vé hé thong
diéu khién cho nguoi 1ai xe thi con nhiéu van
dé can phai nghién ctru, giai quyét. Trong do6
véan dé khao sat va danh gia, so sanh kha ning
diéu khién cta ngudi lai xe khi gip céc tinh
hubng nguy hiém 1a muc dich cta nghién ctru
nay. Hinh 1 13 san phdm mo hinh diéu khién
lai xe.
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Hinh 1: San pham thi céng mé hinh diéu khién
lai xe.

Trong hinh 1, mé hinh diéu khién gdm cum
co ciu chinh gdm cum co cdu diéu khién xe
gitp nguoi 1ai thuc hién cac thao tdc nhu dap
phanh, dap ga chuyén s6 cho xe va phanh tay
khi xe dirng. Cum hé théng diéu khién 14i thuc
hién m6 phong méi trudong 1i trén man hinh
may tinh gidng nhu dang l4i that nhd vao phan
mén City Car Driving. Mot chuong trinh thu
nhan va xu 1y tin hiéu tor by xur ly phan tich
duoc 1ap trinh trong moi truong LabVIEW
gan vao tryc 1ai phia dudi cia vo ling nham
thu thap cac thong s6 diéu khién ctia nguoi lai
tir 46 dé so sanh, danh gia hiéu qua cia timg
nhom nguoi khdo sat. Ngoai ra, mo hinh nay
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con c6 kha ning thyc nghiém dé hudéng dan
nguoi tap lai [am quen voi moi truong 1ai xe
trude khi diéu khién trén mot chiéc xe that.

II. THIET KE MO HINH PIEU KHIEN
XE

1. Phwong phap chuyén déi tin hi¢u xoay
ciia truc vo ling thanh tin hi¢u diéu khién
ciia chuft may tinh

Xe di chuyén trong méi trudng md phong
City Car Driving theo hudng r€ trai, ré phai
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va chay thing tuong tmg voi su dich chuyén
ctua chudt may tinh theo cac hudng tuong tu.
Tuy nhién, trong thiét két mo hinh diéu khién
lai xe, tin hiéu dich chuyén cua chudt may tinh
theo huéng xe chay thang hay tin hiéu truc Y
duoc thay thé béng tin hiéu van toc trén ban
ban ga. Do do, tin hiéu vo lang ctia xe xoay
sang trai hodc xoay sang phai la tin hi¢u cua
su di chuyén con chudt may tinh theo phuong
X nhu hinh 2.

Hoav bén phai

Hoav bén trai

Lign ket wéi truc w5 ling trén ma hinh digu khign lai

Hinh 2: So do tin hiéu tiwong tw giita chudt mdy tinh voi truc xoay ciia vé ling.

Trén hinh 2, tryc vo lang dugc gén vao truc
X cua chugt may tinh. Nhu vay, khi vo lang
xoay mot goc dé diéu khién hudng di chuyén
ctia xe theo mong mudn cia nguoi diéu khién
thi twong Gng trén truc X cua chudt may tinh
cling s€ xoay di mot goc lam cho dia encoder
dich chuyén. b6 dich chuyén trén dia encoder
duoc nhan biét thong qua mach thu phat tin
hiéu trén chudt may tinh va chuyén thanh tin
hidu sé di dén IC giai ma HT82M39A lam
nhiém vu doc tin hiéu tur encoder, xac dinh
chidu quay, vi tri encoder va bién doi chung
thanh xung truyén dén may tinh dé diéu khién
xe di chuyén théng qua con tré chudt méy tinh.

2. Lap trinh diéu khién va thu thép so liéu

Két qua khao sat didu khién xe duoc thu thap
va xu ly, hién thi két qua trong moi trudng
lap trinh LabVIEW bang thuat toan nhu sau:

Chuong trinh thu thap va diéu khién 1ai xe bét
dau hoat dong khi tin hi€u cia cam bién doc
gbc 1ai encoder dugc thu thap. Trong truong
khong mong mudn tin hiéu encoder bj mat
thi chuong trinh khong hoat dong. Sau khi
tin hiéu cam bién encoder dugc dam bao thi
chuong trinh bat dau hién thi tin hiéu goc lai
xe dudi dang dd thi va ghi nhan céc két qua
do béng s6 lidu duogc dang bang sb lidu. Lic
nay, chuong trinh sé bt dau doc tin hiéu khoi
dong va dém thoi gian diéu khién cua nguoi
1ai trong sudt qué trinh khao sat, thir nghiém
va hién thi két qua thu thap. Khi nguoi lai
diéu khién dén dich (doan duong khao sat) thi
ngudi lai tit may va chuong trinh ding lam
viéc. Ngugc lai trong subt qua trinh diéu khién
xe cong tic may luén dong nén chuong trinh
ludén hoat dong lién tuc.
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Hinh 3: Mot chicong trinh diéu khién trong méi trong Idp trinh LabVIEW

III. THYC NGHIEM VA DPANH GIA
KET QUA

1. Giao di¢n thu thap va xir Iy tin hi¢u thu thap, xir Iy va hién thi két qua trong moi

Tin hiéu diéu khién xe cta ngudi 1ai duoc trudng LabVIEW nhu hinh 4.
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Hinh 4: Giao dién thu thdp va hién thi két qud khdo sat bang do thi
trong moi truong LabVIEW.

lan luot trong timg gidy. Khao sat dugc thyc
hién vai cac truong hop ghi trong bang 4

Trén giao di¢n hinh 4, thu thé_p tin hi¢u goc lai
lién tuc theo thoi gian va hién thi két qua duéi
dang d6 thi hoac bang dir li¢u goc 14i thu thap

Bang 4: Phuong an khao sat nguoi 1ai tham gia diéu khién mé hinh l4i xe.

Nhom nguoi 1ai xe A A A S %

tham gia khao sat Do tudi Chiéu cao Can nang So luong
Nguoi gia 60+ 2 155+ 1.5cm 55 +3kg 2 nam, 2 nir
Nguoi tré 25+2 168 £ 1.5 cm 60 + 3kg 2 nam, 2 nir

2. Két qua thwe nghi¢m

a. Két qua thyc nghiém trong truwong hop
mot

Trong truong hop nay ngudi khao sat tham gia

diéu khién xe vao doan dudng vong. Két qua
thue nghiém dugc thu thap va hién thi két qua
bang db thi goc 14i cua tirmg nhom nguoi diéu
khién nhu hinh 5 va hinh 6.
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Hinh 5: Két qua khdo sat géc ldi ciia ngueoi tré diéu khién xe vao doan dwong vong.

Plot0 L

1o thi gor lai chum A Huéng xe di chuyén
Dé thi goc l4i cia ngudd thir 1
Do thi goc lai ciia nguroi thir 2
Db thi goc l4i cia ngudi thi 3
Db thi goc 14i cia ngudi thee 4

Goc laivo lang (Do)

i L [ [ [ [ [
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Thoi gian (t)

Hinh 6: Két quad khdo sat géc ldi cia nguoi gia diéu khién xe vao doan dwong vong.

b. Két qua thwe nghiém trong truomg hop

hai vat. Két qua thuc nghiém dugc thu thap va
Trong truong hop nay nguoi khao sat tham gia  hién thi ket qud bang do thi goc 1ai cua nguoi
diéu khién xe tranh va cham voi chuéng ngai  diéu khién nhu hinh 7 va hinh 8.

Do thi goc lai vo lang hd

Pioto e

Goc laivo lang (Do)

Db thi géc lai chudn

Db thi géc l4i ciia ngiedvi tht 1
Db thi goc lai cia ngudi thir 2
Db thi gbc l4i cia ngiedvi thr 3

Db thi goc 14i cia ngudi thi 4

&0 700 800 o 1100 1200 1300
Thoi gian (¥)

Hinh 7: D6 thi goc ldi ciia nguoi tré diéu khién xe tranh va cham chuwdng ngai vit.
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Do thi goc lai vo lang Pioto
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Hinh 8: Bo thi goc ldi cua nguoi gia diéu khién xe tranh va chdm voi chuong ngai vdt.

c. Két qua thwce nghiém trong truwong hop

ba Két qua thyc nghiém dugc thu thap va hién
Trong trqdng hop néy nguoi khao sat tham gia thi két qua bang do thi goc lai cua nguoi diéu
diéu khién xe chuyén lan duong di chuyén. khién nhu hinh 9 va hinh 10.

De thi goc lsi vo lang hd b Ploro
30.0-
200~
10.0-
3 ________
2 .10.0-
E
S Db thi géc 14i chuan
< 300- Do thi goc 14i cta ngudi thir 1
st D6 thi goc lai cua ngrod thie 2
D6 thi goc 141 cia nguedi thie 3
0 Do thi gdc 14i cia ngeoi thir 4
10.0 200 300 400 50.0 60.0 700 80.0 S0.0 1000 1100 1200 1300 1400 1500 1600 1700
Thei gian (t)
Hinh 9: Bo thi goc lai cua nguoi tré diéu khién xe chuyén lan dwong di chuyén.
Do thi goc lai vo lang b e Pploto

Db thi géc 14i chuin

Pé thi goc lai ciia ngudi thi 1
—— Do thi goc 14i cia nguoi thir 2
— Do thi goc 141 ctia ngudi thir 3

Dé thi goc lai cia ngudi thit 4

Goc lai vo lang (Do)

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 190.0 2000
Thoi gian (t)

Hinh 10: Do thi géc ldi ciia nguwoi gia diéu khién xe chuyén lan dwong di chuyén.
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3. So sanh danh gia két qua

Két qua thyc nghiém nham danh gia hiéu qua

diéu khién xe cta tirng nhém nguoi 1ai duge

3

D6 léch goc 14i (d0)

18

63

so sanh thong qua dd léch goc lai trong cac
truong hop thuc nghiém tuong tmg dugc thé
hién trén biéu d6 hinh 12.

16:52

Do 1éch goc lai cua

ngwoi ¢ do tuoi tré

Do léch goc lai cua

ngudi & do tudi gia

1 o 2

\ 4

3 Truong hop thue nghiém

Hinh 11: Biéu do do léch goc ldi trong cdc trieong hop thwc nghiém.

Trong hinh 12 cho thay rd:

- Trong tat ca cac truong hop thuc nghiém thi
d6 léch goc 1ai cia ngudi ¢ do tudi gia 1én hon
d6 1éch goc 1ai ciia ngudi & do tudi tré. Trong
d6, @6 léch goc 1ai ciia nguoi ¢ do tudi gia
ung voi truong hop thuc nghiém mot 1a 16n
nhat, ké dén 1a truong hop hai va cudi cing
1a truong hop ba. Do d6, kha nang diéu khién
xe ctia ngudi trong do tudi gia kém hon so véi
ngudi trong do tudi tré.

- Pé so sanh, danh gia cu thé hiéu qua diéu
khién giira hai nhém ngudi nay, dé tai chi ra
16 mirc ting hiéu qua diéu khién xe ciia nguoi
trong do tudi tré so v6i ngudi trong do tudi gia

dugc tinh boi cong thire (1).

S TS gy, (D

g

Trong do:

n : Mtic tang hiéu qua diéu khién xe cta
nguoi tré so voi nguoi gia.

&g : Do léch gdc 1ai cua nguoi gia.

Et : B§ 1éch goc 141 cua nguoi tré.

Mire tang hiéu qua diéu khién Xe clia nguoi o

d6 tudi gia so voi nguoi & do tudi tré duogc thé
hién trong bang 11.

Bang 11: Muc tang hié¢u qua diéu khién xe cia nguoi tré so vai nguoi gia

Truong hop thuc Do Iéch goc lai Miic tang hiéu qua
nghiém Nguoi gia &g (d6) Ngudi tré &t (d0) diéu khién xe (%)
16,52 7,35 55,5
2 15,51 10,14 34,6
2,95 2,59 12,2
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Tir két qua tinh toan muc ting hidu qua diéu
khién xe cta nguoi tré so Véri nguoi gia nhu
trong bang 13, ta nhan thy rang hiéu qua diéu
khién xe phu thudc vao do tudi cua ngu’(n lai
va ddc diém cua cac tinh hudng c6 thé gay ra
su ¢6 khac nhau trén duong di chuyén.

IV.KET LUAN VA HUONG PHAT TRIEN
1. Két luin

Duya trén cac kién thirc trang bi 6t ciing nhu
cac kién thirc lién quan dén dé tai ma tac gia
d3 hoan thanh nhiém vu dé tai dé ra. Qua qua
trinh nghién ctru cach chuyén doi tin hiéu tir
ban phim mdy tinh thanh tin hiéu co cu diéu
khién 14i, chuyén doi tin hiéu tir chudt may
tinh thanh tin hi€u vo lang lai, thu thap va
xir 1y cac tin hiéu diéu khién bang phan mén
LabVIEW, thiét ké xdy dung thuat toan diéu
khién mé hinh diéu khién 14i xe. Két qua dat
duoc va dong gop cua dé tai chu yéu gom:

- Thiét ké va thi cong hoan thanh mé hinh diéu
khién cho nguoi l4i.

- Thi nghiém, khdo sat dugc cac thong s6 diéu
khién cta nguoi 1ai xe.

- So sanh va danh gia duoc kha ning diéu khién
xe ctia hai nhém nguoi 14i. Dbi v6i nguoi 14i ¢
d6 tudi tré thi hidu qua didu khién xe ting 1én
55,5% so v6i nguoi lai & do tudi tré, xét theo
tinh hudng diéu khién xe vao doan duong cua
vong. Kha ning diéu chinh goc lai dé chuyén
huéng di chuyén sang lan dudng di chuyén
moi thi ngudi & do tudi tré didu chinh chinh
xéac hon 12,2% so voi ngudi ¢ do tudi gia va
diéu khién xe tranh va cham chudng ngai vat
la 34,6%. Viéc so sanh va danh gia dugc kha
nang diéu khién xe & cac nhom nguoi lai 1a
mdt trong nhiing thanh cong 16n nhat cua dé
tai, lam co s¢ khoa hoc giup hoan thién mo
hinh diéu khién cho nguoi lai xe bang cach
thay doi cac thong sb diéu khién trong cac hé
thong hd trg ngudi 1ai trong qué trinh diéu
khién xe gip cac trudng hop nguy hiém, tir 46

g6p phan lam giam kha ning xay ra cac sy co,
tai nan giao thong.

Ngoai ra, dé tai con c6 thé ting cudng chat
luong dao tao tap lai 6 t6 cho cac trung tam
day 1ai xe va c6 thé trang bi cho cac dai Iy 6 t6
nhim hudng dan thém cho khach hang tham
quan showroom, khach hang mua xe.

Bén canh nhimng két qua dong gép méi cua dé
tai thi con nhitng mat han ché nhu sau:
- Mrc do dép tmg hiéu qua diéu khién xe cua
mod hinh chua that sy tot khi nguoi 1ai diéu
khién xe chay voi toc do trén 60 km/h.

- Chua tao dugc cam giac 1ai cho nguoi dicu
khién xe.

2. Huéng phat trién dé tai

Mic du c¢6 nhiéu ¢b ging tuy nhién véi trinh
do, kinh phi va diéu kién khao sat cling nhu
thoi gian co nhiéu han ché nén deé tai c6 pham
vi nhat dinh. Trong twong lai tac gia nghién
ctru va hoan thién cc phan sau:.

- Hoan thién cac mau thiét ké va thi cong dé
cho ra san pham that nham Ung dung vao
trong thuc tién.

- Nang cao hiéu qua diéu khién 14i xe bang cac
chuong trinh, thuat todn nham hd tro nguoi li
trong cac tinh huong gip nguy hiém c6 kha
nang lam mat kiém soat 1ai ciia nguoi didu
khién 6 to.

- Nghién ciru va phat trién cac mé hinh diéu
khién xe cho nguoi 1ai trong cic moi truong
diéu khién khic nghiét nhu: l4i xe vao ban
dém, swong mu, mua bao, hodc 1ai xe trén cac
dia hinh phtrc tap, doi nai, duong déo ddc,
quanh co.

- Nghién ctru va khao sat miac d6 phan ng
ctia ngudi lai xe khi gip cac tinh hudng bt
ngd tir 46 xac dinh dugc cic thong sd can
thiét nham t6i vu hda mo hinh diéu khién cho
nguoi lai xe.
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