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TOM TAT
Bai bao nay trinh bay ket qua nghién cizu su tac dong cua cong nghé canh bao dam va
Ien hanh vi lai xe cua tai xé thdng qua mat cuge khao sat duoc tien thanh véi 3 tai xé dgc ldap
lai nhizng chiéc xe ¢6 gan thiét bj canh bdo diam va. Qua trinh phan tich di liéu cho thay hé
thong canh b&o gilp tai xé ¢ hanh vi lai xe tot hon théng qua viéc giir khodng cach an toan
Vi xe phia trieéc, ciing nhur cdi thién hanh vi di diing lan dwong. Vé tinh an toan, viéc giam
thiéu céc si kién cua Headway Monitoring Warning (HMW) cho thdy su han ché cac nguy co
c6 thé xdy ra va cham Véi xe phia trudc va thé hién rd su cai thién vé an toan cua lai xe thong
qua siz dung hé théng.

Tir khéa: H¢ thong hé tro 14i xe nang cao (ADAS); Cong nghé canh béo tranh va chgm
(CAT); Canh bao khoang cdch dau xe (HMW); Canh bao va cham véi nguoi di b (PCW);
Canh béo léch lan dwong (LDW); Hé thong canh bdo dam va.

ABSTRACT

This article presents the result of research on the impact of collision warning technology
on driver's driving behavior through a survey conducted with 3 independent drivers driving
vehicles with collision warning devices. The data analysis process demonstrates that the
warning system helps drivers get better driving behavior by keeping a safe distance from the
vehicle ahead, as well as improving right lane driving. In terms of safety, the reduction of
Headway Monitoring Warning (HMW) shows the collision limitation can be with the vehicle
ahead and clearly demonstrates the safety improvement of the driver through the use of the
system.

Keywords: Advanced driver-assistance systems (ADAS); Collision avoidance technology
(CAT); Headway Monitoring Warning (HMW); Pedestrians Detection Warning (PCW); Lane
Departure Warning (LDW); Collision warning system.

1 PAT VAN BE géy ra tai nan giao thong khong can thiét trong
: ) . . khi lai xe.

Hang nam trén thé gidi van xay ra rat

nhiéu vu tai nan nghiém trong gay thiét hai

nang né vé nguoi va caa. Mot trong nhitng

nguyén nhan quan trong thuong hay xay ra

Cac nguyén nhan giy ra tai nan giao
thong co6 thé dugc phan thanh ba yéu to:
"Nguoi", "xe", va "moi truong"

tai nan giao thong cha yéu 1a do sy mét tap
trung cua tai xe.

Su mét tap trung hodc khong chu ¥ dén
tinh trang giao thong dan dén thuong xuyén

Theo do, sy an toan khi tham gia giao
thong tré thanh mdt trong nhiing nghién ctu
chinh cta chii d& trong hé théng giao thong
thong minh (ITS). Vi the dé tai dugc thuc
hién nham giai quyét cac van dé con ton tai va
néu trén
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2. TINH HINH NGHIEN CUU TRONG
VA NGOAI NUOC

Khi l&i xe bi phan tam do6 chinh Ia luc
nguy hiém nhat John va cgng sir (2017) [1]
da cho thay rang thi gidc mat tap trung van 13
nguyén nhan chinh gay ra tai nan & phia
trude dau xe, ¢ t&i 60% sb vu va cham tur
phia sau do thiéu cha y l4i xe. Lee va cong suw
(2002) [2], cho thdy mét sy giam dang ké vé
tai nan va thoi gian phan ung d6i véi nguoi
lai mat tap trung nho FCW. James va céng su
(2018) [3] d4 nhan dinh rang céng nghé canh
bao tranh va cham (CAT) c6 kha nang ngan
chan cac vu tai nan cd thé xay ra. Nghién ctu
tr Hoa Ky bai Sayer va cgng sw. (2011) [4]
da danh gia mot thir nghiém caa CAT vé tinh
nang canh bao thay d6i lan duong va téc do
khi vao duong cong. Nghién cuau nay thu
thap dir liéu lai xe tu nhién tr mot mau
nhirng nguoi tham gia c6 phuong tién dugc
trang bi cong nghé va nhan thay rang cong
nghé dan dén cai thién viéc giir 1an duong khi
luu thong, it bi Iéch lan duong va tang cuong
sir dung tin hiéu khi ré hay thay doi lan
duong. Bordel va cgng sw, 2014 [5]; Regan
va cong sw, 2014 [6] da dua ra nhan dinh
rang dé céng nghé an toan cua xe duoc trién
khai thanh cong, phai c6 mic chap nhan cao
boi nhitng tai xé sir dung né. PSi véi cac
cdng nghé (chiang han nhu hé théng canh
bao) s& chi ¢ hiéu qua néu ching nhic nho
phan tng thich hop va kip thoi véi tai xé,
diéu quan trong Ia trai nghiém va tuong tac
cua nguoi dung véi cong nghé va dugc danh
gia mot cach can than.

Theo phét biéu cua 6ng Nguyén Ngoc
bong — Thur truong Bo Giao Théng van tai
trong Hoi nghi quéc té vé Giao thong khu
vuc Pong A (EASTS) lan tha XII va Hoi
nghi ATGT Viét Nam 2017 véi cha dé “Tam
nhin va chuong trinh hanh dong huéng dén
hé thdng giao thdng an toan, xanh va tich hop”
tai TPHCM ngay 18/09/2017: “Han ché tai
nan giao théng la mgt trong nhizng nhiém vy
quan trong hang dau cia nganh, cing nhw
viéc chon lya nhing gidi phap bén viing 1a
can thiér d@é phét trién giao théng vdn tdi
trong khu viee Pong A gop phan dam bao sie
phéat trién kinh té. Chinh vi vdy chinh phu

luén né liec khdng ngirng dé giam thiéu so vu
tai nan, sé nguwoi chét va bi thiong do tai
Nan giao thong hang nam tir 5% - 10%, hgn
ché toi thiéu cac vu tai ngn giao thong
nghiém trong, huéng dén muc tiéu nam 2020
giam 50% sé lirong tai nan giao thdng so V4i
hiéen nay”.

Trong nim 2017 — 2018 vé&i muc tiéu tiép tuc
giam 5% - 10% s6 vu tai nan giao thong, sb
ngudi chét va s nguoi bi thuong do tai nan
giao thdng so véi nam 2016, giam tai nan
giao théng nghiém trong lién quan dén
duong b, mot trong nhitng giai phap duogc
B6 Giao thdng van tai chi trong day manh l1a
taing cuong hop tac qudc té trao doi kinh
nghiém trién khai cac bién phap hiéu qua
dam bao trat ty an toan giao théng. Bén canh
do, viéc ung dung cdng nghé thdng tin, hién
dai hoa diéu hanh van tai, ¢&am bao hoat dong
van tai dugc giam sat chat ché, hiéu qua, an
toan cling dugc quan tdm hang dau.

Chinh vi vay dé tai “Nghién ciru wng
dung cong nghé canh bao dam va trén 6t6”
s& mang dén giai phap hang dau thé gioi trong
viéc ngan ngura tai nan giao thong vai ti I¢ canh
bao chinh xac va la mot td hop duy nhit bao
gom day du cac tinh niang can thiét cho viéc
canh bao chdng dam va cho xe 6td, hé théng s&
duoc van hanh nhu con mét tha 3 trén duong,
gilp tai xé giam sét lién tuc cung duong phia
trude va ca nhitng diém mo cua xe.

3. NGHIEN CUU VA THIET KE TIiCH
HQOP HE THONG FMS VA HE
THONG CANH BAO TRANH PAM
VA

Trén co s& phan tich hoat dong, tin hiéu
dau vao va dau ra cua hé théng ADAS, dé tai
s& tap trung vao viéc tich hop hé théng FMS
va thuc nghiém ung dung cong nghé canh
bdo dam va trén cac doi xe.

3.1 Pic diém giao tiép CAN bus

Hé¢ thong ADAS cung cap cac thong tin
dir liéu dau vao va dau ra thong qua mot giic
két ndi EyeCAN.

Théng tin truyén dit liéu CAN bus hd tro
cac dac diém sau:
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e Dit liéu dugc truyén di ¢ dinh dang
tiéu d& 11 bit CAN

e Tdc dd truyén mic dinh la 500Kb / giay
3.2 DPinh dang dir liéu truyén CAN 0x700

Bdng 1. Dinh dang dir lieu CAN 0x700

0(lsb)

Bit 7(msb) |6 ‘ 5 4 3 2 | 1

Byte 0 Undocumented Time indicator Sound type (0-7)

Reserved ‘ Zero speed | Reserved 0x0

Byte 1
Byte 2

Headway measurement Headway

valid

0x0: error
0x1: ne
error

Byte 3 Error code

Maintenance | Undocumented FCW on LDW OFF

rrrrrrr

Failsafe Right LDW | Left LDW

ON ON

Byte 4

Byte 5 TSR Reserved Peds in Peds FCW | 0x0

enabled Dz

Byte 6 Reserved

Reserved HW Headway Warning
repeatable | Level

enabled

Byte 7

Duya trén dit liéu doc dugc tir hé théng
ADAS truyén cho Arduino théng qua
Module MCP2515 va dya vao kiéu dinh dang
dir liéu truyén CAN 0x700 & bang 1 nhom
nghién ctiru cd thé trich xuit dugc cac dit lidu
canh bao nhu sau:

int parseDATA(unsigned char data[8])
{//boolean Peds_in_DZ; Peds_in_DZ =
bitRead(data[5], 2) ; // Pedestrian in DZ
Nguoi di bo trong vung nguy hiem

boolean Headway_valid =
bitRead(data[2], 0);

boolean LDW_OFF;
bitRead(data[4], 0);

boolean Left_ LDW_ON ;
= bitRead(data[4], 1);

boolean Right LDW_ON ;
Right LDW_ON = bitRead(data[4], 2);

boolean FCW_on; FCW _on =
bitRead(data[4], 3);  // waning (FCW) on
vehicle canh bao xe phia truoc

boolean Maintenance; Maintenance =
bitRead(data[4], 6);

boolean Failsafe; Failsafe =
bitRead(data[4], 7);

boolean Peds FCW ; Peds FCW =
bitRead(data[5], 2);

boolean Peds_in_DZ; Peds_in_DZ =
bitRead(data[5], 2) ; // Pedestrian in DZ
Nguoi di bo trong vung nguy hiem

LDW_OFF =

Left LDW_ON

boolean Tamper_Alert; Tamper_Alert =
bitRead(data[5], 5) ;

boolean TSR_enabled ; TSR _enabled =
bitRead(data[5], 7) ;

int TSR_Warning_Level = bitRead(data[6],
0) * 1 + bitRead(data[6], 1) * 2 +
bitRead(data[6], 2) * 4;

int Headway Warning_Level =
bitRead(data[7], 0) * 1 + bitRead(data[7],
1) * 2;

boolean HW_repeatable_enabled =
bitRead(data[7], 2);

boolean ERROR_ME =

bitRead(data[3],

Hinh 1. Hé thang FMS két ngi hoan thién
4 LAPPAT VA THUC NGHIEM

Dé thu thap dir liéu cac hanh vi lai xe
cua tai xé, mot thar nghiém duoc kiém soét va
theo ddi & cac doi xe dugc trang bi hé thdng
ADAS. Tit ca nhitng ngudi tham gia thir
nghiém duoc theo doi trong 6 tuan, 2 tuan
dau dé hé théng canh béo & ché 4o im lang, 4
tuan tiép theo dé ¢ ché do hoat dong binh
thudng véi cac ché do canh béo. Cac tin hiéu
canh bao vé hanh vi lai xe s& duoc gui vé
thong qua hé théng FMS.

4.1 Thuc nghiém ¢ ché d yén tinh 2 tuin

Hé thdng s& duoc cai dat trong "Ché do
bi mat" trong 2 tuan dau tién. Piéu nay s&
duogc thuc hién mot cach chinh xac, vi khéng
lam nhu vay s& tac dong dang ké dén "duong
co s&" bat dau cua dit liéu sé duoc so sanh
véi dir liéu 1ai xe dugc cai thién sau nay.
Nhom nghién ciu sé khong lap dit Eyewatch
trong "ché d6 bi mat" 2 tuan.

Day dién tr bo mach chinh di vao loa
(bén trong thiét bi) s& bi ngat két ndi dé canh
bao &m thanh s& khong duoc nghe thay.
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Céc tai xé s& khong dugc thong béo vé
kha ndng cua hé thong va sé khong nhan
dugc bat ky canh bao nao.

Thu thap dir liéu va danh gia trong thoi
gian thu nghiém 2 tuan dau:

- Céc sy kién dién ra khi 1ai xe (FCW,
LDW, HMW, PCW, SLI)

- M0di truong lai xe thuong xuyén cua
tai xé (1ai xe trong do thi hoac dudng
dai)

4.2 Thuc nghiém & ché d9 hoat dong 4
tuin

Sau 2 tuan ¢ “"ché do bi mat", nhom
nghién curu sé cai dat lai va chuyén hé thong
sang ch¢ do hoat dong.

- Eyewatch s€ dugc lép dat vao hé théng

canh bao.

- Két ndi day két ndi loa v&i bo mach

chinh cua thiét bi camera.

Dao tao lai xe

Tai thoi diém nay nhom nghién cau s&
huéng dan tai xé va lai tha xe khi c6 hé
théng hoat dong. Tai xé s& hiéu duoc khi nao
anh ta s& nhan duoc canh b&do cho méi su
kién dién ra khi chay. Tai xé s& dugc khuyén
khich lai xe theo cach ma anh ta khéng nhan
dugc canh bao.

Nguoi quan 1y doi xe va nhom nghién
ctru s& giai thich cho tai xé vé sé canh bao
anh ta nhan duoc trong bon tuan qua. Khi sir
dung cdng nghé hd tro lai xe hé théng céc
canh bao ma tai xé s& nhan duoc s& gilp anh
ay bét di sy cang thang va tap trung khi lai
xe, hé théng nay sé& gilp tai xé cai thién dang
ké hanh vi lai xe va tir d6 s& cai thién viéc
giam sé luong canh béo tai xé nhan duoc
(tac 1a anh ta s& tro thanh mot nguoi diéu
khién xe nhan thtc an toan hon khi 1ai xe).

Cung cip cho mdi tai xé huéng dan sir
dung va tra loi bat ky cau hoi ndo. Diéu bat
bugc 1a nhom nghién ctru s€ giai thich cho tai
xé rang hé thdng c6 lgi ich cho viéc l4i xe, hé
théng s& gilp tai xé va nhimg nguoi luu
thong trén duong xung quanh dugc an toan.

Lén lich danh gia theo timg tuan véi mdi
tai xe.

Lam viéc voi nguoi quan 1y doi xe dé dua
ra cac giai phap va loi khuyén Kip thoi dé
gilp cho tai xé cai thién va lai xe tot hon.

_ Thoi gian cy thé khi thyc hién thi diém 4
tuan tiep theo:

- Ngay dau tién: Giai thich cho lai xe
ve h¢ thong, khi nao n6 s& canh bao
va cach lai xe dé tranh nhan nhiing
canh bao.

- Noay 1-7 trong tudn diu tién: danh
gia cac tai xé hing ngay (chac chan
rang hé thdng hoat dong tbt) va ghép
ndi hé thong véi cac tinh niang canh
bao bang &m thanh va hinh anh hién
thi.

- Tirngay cudi caa tuan diu dén cudi
qué trinh thir nghiém: danh gia cac
tai xé mdi tuan. Thao luan két qua chi
tiét voi tirng tai xé hang tuan.

- Ghi ch: Sé kilomet di duoc ciia mdi
tai xé 1a mot tham sé quan trong cua
thu nghiém va phai dugc luu y k¥
ludng boi tai xé va nguoi quan 1y doi
xe moi ngay.

5 KET QUA THi PIEM
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Hinh 2. Thé hién su thay doi vé viéc giir

khodng cach an toan voi xe phia truéc

Gian d6 thé hién sy thay doi vé viéc giir
khoang cach an toan véi xe phia trudc, gian
d6 cho thay ca 3 tai xé déu co khuynh huéng
thay ddi tich cuc, khoang céch an toan voi
xe phia trudc dugc gia tang

V& mat cai thién an toan, céc sb liéu cho
thdy viéc giam cac sy kién cia HMW theo
ting tuan cho thay céc tai xé da giam dang
ké nguy co va cham v&i xe phia trudc.
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S6 1an canh bdo

s [ DW Tai 1 ¢ 00 0o e LDW Tai 2

e = |DW Tai3
Hinh 3. Thé hién su thay doi vé viéc gii lan
dwong
Gian do 2 the hign su thay doi ve viéc
gilt lan duong, gian do cling cho thay cac sy
kién sau 6 tuan da giam di dang ké dong
nghia vai viéc tai xé da chu dong hon trong
viéc gitr lan duong va su dung tin hiéu ré khi
thay doi lan duong khi di chuyén
60
40 ¢

20 ® ®e

S6 1an canh bdo
L

Tuan

SLITail eeeeee SLITai2 SLITai 3
Hinh 4. Thé hién sw thay doi vé viéc giir
dung toc do cho phép

Céc su kién SLI giam di rd rét chung to
hé thong da dua ra cac canh bao kip thoi cho
tai xé theo ting cung dwong duogc gidi han
toc do, tai xé da nhan thic duoc V(;‘l ludn gitr
dang toc do cho phép trén tung tuyén duong.

60
40
0 =

O .... e e

S6 1an canh bao

FCW Tai 1 eeeeee FCW Tai 2
FCW Tai 3

Hinh 5. Thé hién si thay doi vé viéc giam
ddam va voi xe phia truoc

Nho viée gia ting khoang cach vai xe
phia truéc, kéo theo cac su kién FCW dugc
giam di dang ké.

V& mat cai thién an toan, céc sb liéu cho
thiy viéc giam cac sy kién cua FCW theo
ting tuan cho thay céc tai xé da giam dang
ké nguy co va cham v&i xe phia trudc.

e
- I.o.c.........

oON B O
.

S

1 2 3 4 5 6

Tuan

S6 lan canh bao

s PC\V/ TQi 1 ¢ e o oo PCW Tai 2

== = PCWTai3

Hinh 6. Thé hién su thay doi vé viéc giam
dam va voi nguoi di bo
Riéng sy kién PCW c¢6 khuynh hudng
taing dan sau 6 tuan hoat dong, vi su kién
nay c6 thé bi anh huong boi sy xuit hién
khong thuong xuyén cia ching (va tinh chat
dot ngot).

Céac su kién PCW va FCW c6 thé gay
nguy hiém rd rét cho tai xé va do do, cac tai
xé c6 thé da xur 1y duoc tinh hudng va tranh
kip thoi truéc khi su kién cd thé dién ra.
Trong thuc té hé théng canh béo tranh va
cham phia trugc hodc véi nguoi di bo co thé
gidp l4i xe nhan thay mot vu va cham sap xay
ra néu khong tap trung trong khi dang l4i xe

6 KETLUAN

Phan tich dit liéu khach quan cho thiy hé
théng c6 xu hudng thay doi tich cuc hanh vi
lai xe cua tai xé voi viéc gitr khoang céch
phia trude dau xe va gitr 1an duong duoc cai
thién rd rét. Két qua da chimg minh duoc
rang cdng nghé canh bao tranh dam va cé thé
cai thién hanh vi lai xe cua tai xé, nhiing loi
ich tiém nang cta céng nghé canh béo tranh
dam va s& gilp tai xé lai xe t6t hon, cong
nghé hd trg lai xe thong minh lién tuc giam
sat 1an duong phia trude gidp tai xé bot cing
thang va tap trung, viéc nhan thuc vé dao duc
nghé nghiép va kha ning lai xe s& duoc cai
thién va s& gip cho tai xé va nhirmng nguoi



tham gia giao thong dugc an toan hon trén
moi cung duong.

Dé tai 6 thé hoan thién theo hudng tiép
tuc khao sat cac yéu té tac dong cua mdi
truong nhu dudng sa, thoi tiét, cac nhém yéu
t6 anh hudéng dén thoi gian va quing duong
phanh theo ting loai xe khac nhau, dua vao
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d6 nhom nghién ciru c6 thé cai dat dugc cac
thong s6 nhu thoi gian dua ra canh béo phl
hop cho tung loai xe va tai xé. Cing nhu
hoan thién hon vé dit liéu phan tich véi nhiéu
mau thir khac nhau vé viéc anh huéng cua
cong nghé toi hanh vi 14i xe va nhan thic vé
dao dirc va y thire nghé nghiép cua tai xé.
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