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Tém tat: Trong qué trinh chuyén dong ciia phuong tién khi tham giao thong, cic yéu td cin dudc xét dén 1a cdc tinh ning
an toan dé€ tao nén su thoai mdi cho ngudi ngdi trén xe. Trong bai bdo nay, vdi viéc phan tich mdi quan hé giita thdi gian
tranh va cham két hop véi dit liéu thong tin moi trudng, cing véi cac thong sb dua trén dic diém clia ngudi diéu khién
phuong tién, tir d6 d& xuét gidi phap mo hinh canh bdo trdnh va cham cho phuong tién. Pic diém clia mé hinh cinh bio
tranh va cham nay c6 thé thich ting v6i nhiéu diéu kién diéu khién phuong tién khac nhau va dua ra canh béo thich hgp.
Két qua mo phong duge thuc hién trong moi trudng mod phéng Matlap dé€ chiing minh gidi phdp dé xuét hoat dong hiéu
qua Vi nhitng diém t6i uu nhu gidm thiéu rii ro va cham va cai thién miic d6 an toan khi diéu khién phuong tién.

Tu khéa: Thoi gian va cham, ldp quy hoach duong di, ldp ké hoach chuyén dong, hé thong giao théng théng minh..

Title:
Abstract:

Solutions on Collision Avoidance based on Environmental Data and Vehicle Control Characteristics
In the process of movement of vehicles when participating in traffic, the factors that need to be taken into account are

safety features to create comfort for passen-gers and drivers. In this article, with the analysis of the relationship between
time to collision combined with environmental information data, along with parameters based on the characteristics
of the vehicle driver, thereby proposing a collision warning model solution for the vehicle. The characteristics of
this collision warn-ing model can adapt to a variety of vehicle control conditions and give an appro-priate warning
threshold. Simulation results are carried out in a Matlap simulation environment to prove that the proposed solution
works efficiently with optimal points such as minimizing the risk of collisions and improving the safety level when

driving vehicles.
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I. GIOI THIEU

Trong nhiing nim gan dy, v6i nhiéu két qua nghién ctiu
vé bai todn cdnh bdo va cham cho phuong tién tham gia
giao thong da c6 thé dudc phan thanh 2 hudng, gdm thuat
to4n xdc dinh vé khoang céch an toan [5] va thuat todn xac
dinh vé thoi gian an toan [8]. Trong d6, thuat todn xac dinh
vé thoi gian an toan st dung gid tri thdi gian va cham, sé
thuc hién viéc so sanh thdi gian va cham giita 2 d6i tuong
v6i ngudng thdi gian an toan, dé tir d6 dua ra quyét dinh
qua trinh chuyén dong ciia xe dang & trang thdi an toan hay
khong. Nhém thuit todn xdc dinh vé khodng céch an toan
s& dé cap dén khoang cach tranh va cham t6i thiéu gitta xe
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cht va chudng ngai vat, diy cling la khodng cach ma xe
chii can phai duy tri d€ tranh va cham véi chudng ngai vat
trong diéu kién hoat dong hién tai ctia xe[10].

Do hoat dong trong méi trudng phiic tap, véi cic yéu
td 4nh hudng dén qua trinh quy hoach chuyén dong clia
phuong tién nhu: hé thdng dudng giao thong, diéu kién
thoi tiét khac nhau, nhiing han ché ctia hé théng cam bién,
cdc tinh hubng bit thudng do cdc dbi tuong tham gia giao
thong khdc. .. [1-3, 9], da tao nén sy phiic tap thay d6i theo
thdi gian va cdc tinh huéng khong thé du dodn trudc. Do
d6, cac thuit toan chi thuan tdy vé xic dinh khodng cich
an toan va khon thdi gian an toan chua di linh hoat dé&
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thich dng vé6i da sb cac truong hop xdy ra [7, 12].

Mot vai nghién ctu trudc ddy ciing da chi ra ring, véi
nhiéu d6i tugng diéu khién phuong tién khic nhau thi kha
niing phan ting trudc tinh hudng nguy hiém ciing khac nhau.
Nhu trong nghién ctiu [4], H. Zhou va cac cong su da ching
minh nhiing tic dong khong hiéu quéa ctia hé théng canh
bdo khi thyc hién tin hiéu canh biao qua sém da giy ra
nhiing can thiép x4u cho dbi tugng 14 ngudi diéu khién tré
tudi, vi véi nhém dbi tuong nay thi khi ning phin tng
v6i nhitng hinh huéng nguy hi€ém nhanh hon cic nhém dbéi
tuong 16n tudi. Ngudc lai, v6i nhém dbi tuong 16n tudi thi
kha ning phan dng cham, néu tin hiéu canh bdo phat ra vé6i
khoang céch d€ tao tin hiéu canh bdo nhu nhém dbi tugng
tré tudi thi qua trinh diéu khién chuyén dong ctia nhém
dbi tuong nay cang trd nén nguy hiém. Tuong tu nhu vay,
trong cac diéu kién thdi tiét khdc nhau, nhu ban ngay va
ban dém, hoic diéu kién thdi tiét c6 tam nhin khac nhau thi
thoi diém dua ra tin hiéu canh bdo ciing khong thé gibng
nhau.

Nhu vay, khi dang diéu khién phuong tién, néu dbi tuong
diéu khién phuong tién phat hién ra vin dé nguy hiém can
phai thuc hién qud trinh diéu khién tranh nguy hiém thi
khong can phai thu nhan tin hiéu tir hé thdng cinh bdo.
Ngugc lai, néu ddi tuong diéu khién khong tim thy tinh
hubng nguy hiém kip thdi, thi thdi gian cinh bdo tranh va
cham d€ dam bao an toan do hé thdng canh bdo nguy hiém
dua ra 12 thoi gian ti thiéu d€ d6i tuong diéu khién phuong
tién thuc hién cic bién phap nhiam ddm bao an toan, khoang
thoi gian nay bao gdm thdi gian phan dng cta dbi tugng
diéu khién va thoi gian can thiét d€ diéu khién phuong tién
[12], qué trinh diéu khién phuong tién c6 thé giam toc do
bing thao tic phanh hoic thuc hién thao tic thay d&i quy
dao chuyén dong bing thao tac diéu khién 14i.

Trong bai bao nay, dva trén giai phdp canh bdo tranh va
cham xdc dinh khoang thdi gian an toan, sé dé xuit mot
gidi phap cinh bdo tranh va cham méi, trong d6 két hop
thém yéu t6 ctia dif liéu mdi trudng xung quanh da thu nhan
dugc, cling v6i dic diém diéu khién chuyén dong cia xe.
So véi cac giai phdp truéc diy, gidi phap dé xuét nay c6
kha niing thich dng va linh hoat trong cc diéu kién phiic
tap clia mdi trudng hoat dong, diéu nay c6 thé cai thién
dugc hiéu qua quy hoach chuyén dong va ning cao tinh an
toan ctia phuong tién. Két qua md phéng dudc tién hanh
trong mdi trudng Matlap dé€ ki€ém ching giai phdp dua ra
dat dugc hiéu qua hoat dong, véi qua trinh canh bao tranh
va cham trong quy hoach chuyén dong ctia phuong tién.

Phan tiép theo clia bai bo sé& gidi thiéu mot s6 tinh hudng
dé€ 1am nén tang cho viéc gidi quyét bai toan canh bdo tranh
va cham dit ra, tif d6 dé xuit md hinh gidi phdp dé thuc
hién thao tac canh bdo tranh va cham cho phuong tién chu
dua trén cac yéu t6 vé thoi gian, thong tin mdi truong va
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diéu kién hoat dong ctia xe. Tiép theo 12 phan thuc nghiém
va két luan v6i mot s6 dé xuét cidc huéng nghién ciu tiép
theo cho bai todn ning cao tinh nang an toan cla phucng
tién.

II. XAY DUNG MO HINH CANH BAO TRANH VA
CHAM

1. Phan tich bai toan

Hé théng canh bdo tranh va cham dang 1a mot trong
nhiing tiéu chuin dudc dua vao danh séch ddnh gia an toan
cho phuong tién. Nhiing hé théng canh bdo tranh va cham
st dung céac thiét bi cam bién dé€ thu nhan di liéu moi
trudng xung quanh, nhiing dit liéu nay dudc phéan tich dé
phat hién ra cac trudng hgp nguy hiém ma tir d6 kich hoat
hé théng phanh khin cip hoic dua ra tin hiéu canh bdo
khan cip nhim c6é quyét dinh didu chinh huéng chuyén
dong phu hop. D€ gidi quyét bai todn canh bdo tranh va
cham, chiing ta s& phan tich tinh hudng c6 thé xay ra va
cham trong qu4 trinh hoat dong ctia phuong tién, gdbm: tinh
hubéng va cham truc dién hay va cham phia truéc va tinh
hubng va cham tir phia sau.

khoang cach d J

Hinh 1. Minh hoa tinh hudng tham gia giao thong

Véi V,, 12 van tdc clia phuong tién chd, V;, 1a van toc clia
phuong tién phia trude, 6, la goc 1éch hudng clia phuong
tién chi va 6 la goc léch hudng cua phuong tién phia
trude, gia tri 6, va 0, dugc tinh tir vi tri trung tim cia xe
dén dudng trung tim giita 2 xe (hinh 1), W, 1a chiéu rong
ctia phuong tién chii va W, 1a chiéu rong ctia phuong tién
phia trudc, k 1a gid tri trung binh chiéu rong ctia 2 xe dudc
tinh bang k = (W, + W)/2. Vi tri clia cdc phuong tién
dugc xac dinh trong hé truc toa dd Descarter (X,Y), v6i
(x1,y1) 1a vi tri cia phuong tién chu, (xz,y;) la vi tri cia
phuong tién phia trudc, thi gia tri d 1a khodng cach gitta 2
phuong tién dudc tinh nhu sau:

d=\/(x2—X1)2+(Y2—y1)2 (D

Néu 2 xe di chuyén ngugc chiéu, thi tinh hudng xay ra
va cham tryc dién khi:



k <|d *sinf,] 2)
Va khoang thdi gian 2 xe s€ xdy ra va cham:

t:4,3*(d*|c059a|—5) 3)
Vo+Vp

Khoang thdi gian xay va cham s€ dugc tinh toan khi
|64] <90° va |6] > 90° . Truong hop ngudc lai khi |6, >
90° va |6,| < 90° thi khong tinh gia trj nay, vi khong xdy
ra va cham. Néu 2 xe di chuyén cling chiéu, thi trudng hop
xdy ra va cham tif phia sau khi vin toc ctia phuong tién
cht 16n hon van tdc clia phuong tién phia trude V,, > Vj,.

Khoang thdi gian 2 xe s€ xay ra va cham:

d

=
Vo+Vp

“

Qua phén tich cic tinh huéng néu trén, c6 thé thiy ring
phuong phap tinh toan thdi gian xdy ra va cham la nhu
nhau cho du 1a va cham tryc dién hay va cham tu phia sau.
Do d6, dé giai quyét bai todn trong giai phap nay, ching
ta sé sit dung dén gia tri thdi gian va cham nhiim ning cao
kha ning thich ng ctia gidi phap trong moi trudng phuc
tap clia qua trinh quy hoach chuyén dong cho phuong tién
khi tham gia giao thong.

2. Xay dung thuat toan

Y tudng chinh ciia gidi phap nay la chon ngudng khoing
cach hop ly d€ thuc hién canh bdo. Viéc chon ngudng
khodng céch d€ thuc hién canh bdo 1a gidi phdp dugc danh
gid dam bao hiéu qué an toan, vi néu khoang cach cinh bdo
qua dai thi sé gy tac dong xAu va nhiéu thong tin cho hoat
dong diéu khién phuong tién, néu khoing cich canh bio
qua ngan thi hiéu qua canh bao tranh va cham khong ti vu
va khong thé tranh dudc nguy hiém. Vi viy, gidi phap dé
xuét trong nghién ctiu niy dudc lua chon 1a ngudng canh
bdo phit hop, diéu ndy khong chi tao ra tic dong tot va
khong nhiéu thong tin cho hoat dong diéu khién, ma con
gitip nang cao hiéu qua an toan khi diéu khién phuong tién.
Hon ntta, trong cac diéu kién moi trudng khac nhau, cac
gidi phap tranh va cham nhiam dam bao an toan khong thé
ap dung cho nhiéu d6i tugng diéu khién phuong tién khac
nhau. Vi thé, viéc két hop thém cic thong s tic dong cla
mdi trudng vao qua trinh dua ra gidi phap xdy dung mo
hinh canh bdo tranh va cham nay 13 diéu dugc ching toi
xédc dinh kha quan trong va s& mang lai hiéu qua t&i uu.

Giai phdp nay vé co ban sé xdc dinh theo thoi gian phan
ting ¢ clia ngudi diéu khién phuong tién. Dua trén sb liéu
da khao sat trong nghién ciiu cua tac gia M. A. Hoque va
cong su [7], chiing toi x4c dinh 05 yéu t c6 tac dong tich
cuc dén qua trinh diéu khién phuong tién va sé tinh todn
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trong s& cho cdc yéu td nay trong qud trinh thiét 1ap mo
hinh canh bdo tranh va cham clia gidi phdp dua ra. Cu thé,
cdc yéu t6 nay bao gom: Do tudi cla ngudi diéu khién X;
véi trong sb w1, thai gian kinh nghiém diéu khién phuong
tién X, v6i trong sb wy, chi sd sic khée X3 vdi trong sd
w3, chi sb tinh than X, v6i trong sb w4 va chi s6 thi luc
X5 véi trong sd ws.

Véi cdc chi sb lan luge c6 cic gia tri nhu sau: X3 =
(1,2,3,4,5) ; X4 = (1,2,3,4,5) va ma trin quyét dinh clia
tiing yéu t6 anh hudng clng thdi gian phan ting T nhu sau:

X1 X11 X12 Xln
X X X .. X
T = 2 21 22 2n (5)
Xm Xml Xm2 an
va
P.: = L (6)
YRy
m
Ejz_KZPijln(Pij) (7)
i=1

Trong d6: P;; la tic dong cla thudc tinh thd i vao yéu
t6 x;;, E; € [0,1] 1a tong tdc dong clia qua trinh vao chi
s0 X; va hing sb6 K = ﬁ

Tit (5), (6) va (7) c6 thé thiy rang vai tro tic dong clia
mbi lugec dd theo mot thudc tinh nhit dinh c6 xu huéng
gibng nhau va gid tri E tién t6i 1. Trong trudng hop, khi
tht ca yéu tb tic dong déu bing nhau thi vai tro thudc tinh
muc tiéu trong quyét dinh c6 thé khong xét dén, nghia 1a
trong sb cia chi s& dang xét sé bang 0. Tir d6, c6 thé thiy
rang gia tri thudc tinh dugc xdc dinh bdi su khéc biét clia
tht ca cdc luge do. Do d6, mic do tic dong nhét quéan d;
clia tiing yéu t6 trong thudc tinh thd j dudc xac dinh nhu
sau:

di=1-E; ®)

Khi d6, hé sb trong s6 w; va khoang thdi gian dép ting
74 cia hé théng dudc tinh nhu sau:

©)

5
Yi = Z X,-a)i (10)
i=1

7
=12 75 (11)

Thoi gian ddp ting ctia hé théng 14 thoi gian thuc hién
cia hé thdng phanh, bao gdém: thdi gian ddp tng ctia hé
théng phanh 7, thdi gian tic dong cla phanh f, va thoi
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gian phanh lién tuc #3 [6]. Trong d6, thoi gian phanh lién
tuc t3 dugc gia dinh 1a gid tri khong ddi dé€ 1am giam tdc
dd va dudgc tinh nhu sau:

% [5)

h=0———— —
. 3,6xgxaxu 2

(12)
V6i v 1a van toc cta xe chl, g = 9.8m/s? 1a gia tdc trong
truong tri dét, u 13 hé s truct (1a hé sb bam gitta banh xe
va mit dudng) va a 1a chi s6 moi trudng. Trong do6, cic gid
tri ctia chi s6 mdi trudng duge dua ra nhu sau: @ = 1 khi
mat dudng kho, a = 0,5 khi mat dudng c6 nuéc, a =0, 1
khi mit dudng cit va a = 0,3 khi mit duong doi ni.

Khoang thdi gian phanh lién tuc sé thay ddi theo vén toc
clia xe va hé s6 trugt sé tuong quan ti 1& nghich véi quing
duong phanh, do d6 khoang thGi gian sé xdy ra va cham
TTC,, dudc tinh nhu sau:

TTCar(s) = 1 (13)

i

Trong d6: D 1a khoang cach giita 2 xe va V. 1a van toc
tuong dbi gita 2 xe. Nhu vdy, ngudng thdi gian an toan
TTC., dé tranh va cham dudc tinh 12 khodng thdi gian toi
thiéu tir khi hé théng phét ra tin hiéu canh bdo nguy hiém
dén thoi diém ma ngudi diéu khién phuong tién thuc hién
thao tdc tranh nguy hiém, dugc tinh nhu sau:

TTCes(s) =t + 12 + 13+ Tqy (14)

Tu (10), (11), (12) va (14), ngudng thoi gian an toan
TTC.s; dugc tinh nhu sau:

75
Xl-a)i

[12) 1%
TTC =H+=+
es(S5) 1 273 6+

+1.2 (15)

erasu’ V3

Trong d6: X; dudc xdc dinh tlly vao gid tri thuc té ctia
ngudi diéu khién phuong tién. Vi dit liéu thu nhan dugc
tif moi truong géom toc dd va khoang cich giita cic xe la
tuong d6i, nén chiing ta can chuyén d6i ngudng thdi gian
an toan TTC., thanh khodng céch xe tuong ting va chuén
héa cdc bién s6. Pidu nay c6 thé 1am gidm do phiic tap vé
thai gian va khong gian cla thuit toan.

Tu do, gia tri khoang cach canh bdo D,, va khoang cach
phanh xe D; dugc tinh nhu sau:

5] % 75
Dy=vi(tj + 24— 412 |—2 ) (16
w =ve(l 2 36xgxax*p ?:]Xi(’-)i)()
t
Dy =ve(2 L) (17)

_+—
2 3,6xgxaxyu

V6i V, 1a van toc tuong dbi gitta 2 xe, ¢1 1a thoi gian dap
ting ctia hé théng phanh, #, 13 thdi gian tic dong clia phanh
va t3 la thoi gian phanh lién tuc, g = 9, 8m/s” 1a gia toc
trong trudng trai dat, u 1a hé sé trudt, a € [1,0,5,0,1,0, 3]
12 chi s6 méi truong, X; va w; 1a chi sb tic dong va trong s6
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Thuat toan 1: Canh bdo tranh va cham.

1 Dt liéu vao: tap cic chi sb.
2 Du liéu ra: Ngudng khoang cach canh béo, khoang céch

phanh xe.
3 begin
4 Xic dinh trong s clia titng chi s6( )— w;;

5 Tinh khodng thdi gian dép dng ctia hé théng— 74,

6 Téng hop thdi gian phanh ciia tiing giai doan
(D,Vz) = TTCqy;

7 Tinh ngudng khoang céch canh bao (.,v;) — Dy,;

8 Tinh ngudng khoang cach phanh xe (.,v¢) — Dp;

9 Pua ra quyét dinh phat tin hiéu canh béo ( );

tuong Gng. Nhu vdy, v6i viéc chuyén ddi ngudng thdi gian
an toan dé€ tranh va cham thanh gia tri khoéng cdch ngudng
canh bdo tuong ting va dua ra tin hiéu canh bdo can thiét
trong qua trinh diéu khién chuyén dong d€ tranh va cham.
Giai phap canh bao tranh va cham cho phuong tién tham
gia giao thong dudc ching t6i dua ra trong nghién ctiu nay
sé dugc thuc thi véi cac dit liéu dau vao 1a téc do thuc té,
dic diém moi trudng va dic diém ngudi diéu khién phuong
tién, véi cac budc cd ban dugc trinh bay trong thuét toan
1.

Biéu dién bang luu do thuat toan:

D@ liéu théng tin méi trwdng
t&v hé thng dinh vi, thiét bi cam bién

Va cham Va cham

Danh gia kidu SAU
va cham

Tinh toan thoi gian
va cham TTC

Giai phap an toan
canh bao va cham

Kiém tra vuot
cac ngudng

Phat tin hiéu Khong c6 tin
CANH BAO hiéu CANH BAO

Hinh 2. Luu d6 thut todn canh bdo tranh va cham

III. PANH GIA VA KET LUAN

D€ kiém tra va danh gia gidi phdp dé xuit, chiing t6i tién
hanh md phdng thuc nghiém cac quy trinh trong moi trudng
Matlap. Pong thdi, nhim dam bao tinh khach quan va do
tin cy khi ddnh gid, ching t6i tién hanh mé phoéng véi céc
kich ban khéc nhau, gdm kich ban xay ra va cham trudc va
kich ban xay ra va cham phia sau. Trong d6 céc tinh toan st



dung hé do ludng SI véi khoang thdi gian cip nhit clia hé
théng 7 = 0, 25, cdc bd thu nhan tin chuyén di liéu dén bd
diéu khién 1/0 véi chu ky thdi gian mo phong 12 0, 05s. Qua
trinh md phéng dé€ xdc dinh gid tri khoang céch cidnh bdo
an toan dugc tién hanh véi 03 tinh hudng: Tinh hudng thuc
hién phanh khén cép vé6i phuong tién phia truéc, tinh huéng
van toc clia xe phia trude nhd hon xe chii va tinh hubng ca 2
xe déu cling van téc. Tham s trong mo phéng nay véi van
tdc va gia toc clia cic xe dugc quy dinh la bing nhau, do
d6 gia tri van toc tuong dbi v, ciia cic xe c6 1 gid tri trong
moi trudng hoat dong va thoi gian ddp ting ctia hé théng
phanh #; = 0, 5s, thoi gian tdc dong ctia phanh t; = 0,4s,
thoi gian phanh lién tuc 3 = 3s, hé sd trugt u = 0,7, chi
s6 dbi tuong diéu khién phuong tién tao tic dong cho hé
théng dugc tién hanh 02 ngudi, v6i cdc chi sb nhu sau:
[OBJ]a = (X] = 30,X2 = 5,X3 = 7,X4 = 1,8,X5 = 5) va
[OBJ]p = (X1 =58,X,=3,X3=4,X4=1,1, X5 =20).

Két quia mo phong tiép tuc dugc danh gid so sanh véi
cdc gii phdp 4p dung thuit toan khic gdm: thuit todn
Mazda[13] va thuat toan Berkeley[13], qud trinh danh gia
dudc tién hanh biang cach so sinh khoang cach thuc hién
phanh an toan véi cdc van toc tuong dbi khic nhau.

Trong do6, thudt todn Mazda la thuat toan dya trén phan
tich dong hoc dé€ xdc dinh khodng cach gii han phanh. Tuy
nhién, khoang cach dudc tinh todn 13 khodng cach dé€ dam
bao an toan cho thao tac phanh, nén khoang cach nay dugc
st dung lam khoang cach giéi han canh bao [11]. Khoang
cach canh bao D,, dugc tinh nhu sau:

1 (v —vp)?

V2
Dwmazda =
2 aj

(a - )+ vt +vota+dy  (18)
1

V6i dy 1a khodng cich ban dau, v 1a van téc ctia xe phia
sau, vy 1a van toc tuong d6i giffa cic xe, ¢; 1a thoi gian
tré clia hé thong, #, 1 thdi gian phan ting ctia ngudi diéu
khién, a; 12 vin d6 gidm cuc dai do thao tic phanh ciia xe
phia sau va ap la van dd giam cuc dai do thao tic phanh
cla xe phia trudc.

Va thuit todn Berkeley 1a 13 thuét toan dudc cai tién dua
trén thuat toan Mazda nham tao ra khoang céach canh bdo an
toan hon, phuong trinh khodng cich canh bdo Dy,perkeiey
dugc xdy dung nhu sau:

1 v?

(v —vo)?
Dywmazda = E(; -

)+V(l‘1 +l‘2)+d() (19)

Véi dy 1a khoang cach ban diu, v 1a van tc clia xe phia
sau, vo 1a van toc tuong d6i gifta cic xe, #; la thoi gian
tré ctia hé thdng, t, 1a thoi gian phan ting ctia ngudi diéu
khién, a 12 vin dd gidm cuc dai do thao tic phanh ciia xe.

B d—dg (20
&= ds—dp )
1 2
dpr =vo(t1 +12) + Ea(tl + 1) 21
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V6i d la khoang cach hién tai gitta 2 xe, dp, 1a khodng
cach gidi han phanh.

1. Két qua méd phéng canh bdo va cham phia sau

Qua trinh thuc hién md phéng trong cic diéu kién moi
truong khac nhau, véi 04 chi s6 méi trudng dugc thiét 1ap
cho dit liéu dau vao g6m a €[1,0,50,1,0,3] tuong Gng
v6i moi trudng mat dudng khd, mat duong cé nuéc, mat
dudng cat va mit dudng ddi nii.

Trong diéu kién méi truong
MAT BUONG KHO, a=1
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Hinh 3. Két qud md phdng cinh bdo va cham sau

Két qua sb liéu mo phéng cho thiy véi tbe do di chuyén
khéc nhau thi trong diéu kién moi trudng t6t (mit dudng
kho) khodng céch cinh bdo ctia OBJ, (c6 chi sb do tudi it)
ngan hon so véi OBJ}, (c6 chi sb do tudi nhiéu), nghia la
ngudi tré tudi sé c6 phan xa nhanh hon khi thay déi toc do
so v6i ngudi 16n tudi trong diéu kién binh thudng va ngudi
c6 chi s6 tudi 16n thi thao tac than trong hon. Nhung trong
diéu kién mit dudng c6 nudc, mit dudng cét thi khodng
cich cénh bdo cia OBJ, ting Ién rit nhiéu va ciing tuong
duong véi khoang cach canh bao cua OBJp, nghia 1a véi
chi s6 kinh nghiém diéu khién con it thi khoang cich du
bdo can thay ddi cho phit hgp véi diéu kién thdi tiét khong
thuan 10i. Nhu vay, qua két qua mo phong ching ta c6 thé
thiy dudc tic dong cia diéu kién mdi trudng lam thay ddi
qua trinh phat tin hiéu canh bao tranh va cham, va tuy thudc
tap chi sb diu vao cla d6i tuong diéu khién phuong tién
ma khoang cich cénh bao ciing thay d6i tuong ting.

2. Két qua md phéng canh bio va cham truc dién

Qua trinh thuc hién md phéng trong cic diéu kién moi
trudng khic nhau, v6i 04 chi s moi trudng dudc thiét lap
cho dit lidu dau vao g6m a€[1,0,5,0,1,0,3].



Cdc cong trinh nghién cifu, phat trién va ing dung CNTT va Truyén théng

Trong diéu kién mdi truong
MAT DUONG KHO, a=1

N
< 180f

Trong diéu kién méi truong
|- MATBUONG CONUGC, a=0.5

@
oS
rd

E
Y
8
% 150 g 1
5120} £1
£ ooF £
£ eol <
5 7 §
= 30— =
L L I L L L L TN L L L L L L L S
0 20 40 60 80 100 120 140 160~ 0 20 40 60 80 100 120 140 160
Van téc trong déi (kmvh) Van téc tuong déi (km/h)
A Trong diéu kién mdi truong A\ Trong didu kién méi truong
180}  MAT DUONG CAT, a=0.1 180}  MATBUONG BOI NUI, a=0.3

N oo
S_o
T
N o
S_o

©
o
©
o

@
o
@
(=3

Mién khoang céch canh béo (m)
Mién khoang céch canh béo (m)

w
S
W
S

I T S S R S T
0 20 40 60 80 100 120 140 160 7 0

> L I L L Il L T
20 40 60 80 100 120 140 160
Vén tbe tuong d6i (km/h)

(D)

Van tbe tuong dbi (km/h)
(©)

Thuét toan Mazda

Thuét toan Berkeley

Hinh 4. Két qua md phdng cinh bdo va cham tryc dién

Két qua mo phdng cho théy, khoang cach canh bdo tranh
va cham cua giai phap ap dung thuat toan Berkeley it thay
d6i theo van tc tuong ddi. Ngoai ra, khi van téc tuong
dbi cao thi khodng cdch canh bdo ngin nén khong kip thoi
va khi tdc do tuong ddi thip dé giy ra canh bdo sai, tit d6
dan dén diéu kién an toan trong cinh bdo nguy hiém khong
dam bao. Trong m6 phdng tranh va cham truc dién nay thi
khoang cédch canh bdo khi 4p dung gidi phdp dé xuét véi
céc chi s6 dau vao ctia OBJ,, OBJ, thi khoang cach canh
bdo trdanh va cham nhay cim hon véi su thay d6i téc do
tuong d6i, nén c6 thé dam bao an toan cho cic phuong
tién v6i cic tbc do tuong ddi khic nhau. Trong diéu kién
cdc chi s6 moi trudng hoat dong khic nhau, véi van tdc
tuong d6i cham thi khoang cich du bdo ctia gidi phap dé
xuét gan bing véi khoang cach du bao dugc thuc hién bdi
thuat toan Berkeley, nhung khi van téc tuong dbi ting thi
khoang céach du bdo giita 2 giai phap cling tang ty 1€ thuin
va miic do gia ting khoing cdch cinh bdo ctia giai phap dé
xuét ting nhanh hon so véi gidi phdp 4p dung thuit todn
Berkeley.

Con véi giai phap ap dung thuit toan Mazda c6 thoi gian
canh bao tuong dbi cham trong cic diéu kién méi truong
khac nhau, khoang cich canh b4o ngin va cham, diéu nay
van chua chiém dudc uu di€ém so v6i gidi phap dugc dé
xuét trong nghién cifu nay.

3. Két luan

Nhu viy v6i gidi phap két hop giita thdi gian tranh va
cham va céc chi s6 lién quan vé moi truong hoat dong,
chi s6 lién quan dén ddi tuong diéu khién phuong tién, giai
phép dé xuét da gidi quyét bai toan canh bdo tranh va cham
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duéi géc do xét cac mbi quan hé gitta vi tri cac dbi tuong,
cic yéu tb tic dong ctia moi trudng nhu hé sb trugt, tim
nhin d€ tao ra cdc khodng thoi gian cinh bdo khic nhau,
v6i két qudz mo phong ban dau, di cho thiy khd ning thich
nghi clia gidi phdp dé xuét c6 thé ap dung v6i nhiéu chi
s6 dau vao tuy thudc vao moéi trudng hoat dong, da giam
ty 1& canh bdo sai va canh bdo thiéu so véi cac gidi phdp
ap dung thuat toan Berkeley va Mazda. Thuit toan dé xuét
da ching minh tinh hop ly, kha thi va c6 thé cai thién hién
qua an toan giao thong thong qua thuc nghiém.

Y tuéng chinh clia gidi phdp ky thuat nay sé hd trg cho
viéc thiét ké xe mot diém diing an toan, cho du viéc diéu
khién xe hién tai 12 nhu thé nao. Trong tuong lai, d€ ting do
tin cdy clia gidi phap nay thi nhiing thiét 1ap da dugc thuc
nghiém biang md phong sé dugc chuyén sang moi trusng
thuc vé6i xe thuc nghiém dudc trang bi ddy di cic cam bién,
dong thoi khi thuc nghiém trén thuc té sé b sung mot sd
yéu t6 phan tich tinh &n dinh ctia hé thdng sao cho hanh vi
tham gia giao thong clia cic d6i tuong dudc du bao chinh
xdc hon. Viéc trién khai rong rai giai phdp nay cho cic xe
ban tu hanh trong cic hé théng diéu khién phuong tién sé
c6 thé giam thiéu dudc sd luong 16n cac thiét hai ciing nhu
tao ra mot ké hoach chuyén dong an toan cho tuong lai.
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