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Nghién ctru giai phap ning cao tinh an toan cho 6 t6 tip 14i thong qua hé théng
ngat tin hiéu chan ga

A study on the implementation of throttle signal disengagement systems for
elevated safety in trainee motor vehicles
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Tir khéa: TOM TAT

0 t6 tap lai Trong dao tao 14i xe 6 td, tinh huéng hoc vién dap nham chin ga trong khi gido vién str dung
Phanh phu phanh phu c6 thé tao ra trang thai xung dét ga-phanh, lam suy gidm hiéu qua gidm t6c va
Bandap gadiéntlr  ting nguy co mit an toan. Nghién ctru ndy dé xuit mot kién tric lién dong an toan gitra
Cam bién APP phanh phu va ban dap ga dién t trén 0 t6 tap lai. Khi phanh phu dat ngudng can thiép xac
Lién dongantoan  dinh, hé théng chuyén tin hiéu cdm bién ban dap ga dwa t&i ECU tir tin hiéu APP g6c sang
ECU 6 to cidp tin hiéu tham chiéu twong &ng vé&i trang thai nha ga, thay vi cit hé mach tin hiéu.

Phuwong phap nghién ctru bao gom khao sat 60 gido vién day 14i, phan tich nguyén ly hé
théng ga dién tl, xdy dwng md hinh déng lwc hoc phanh va ché tao mé hinh bench-top dé
kiém chirng logic wu tién phanh. Két qua thir nghiém mé hinh cho thiy co ciu chuyén mach
dap rng trong khodng 20-50 ms va hoat dong &n dinh theo cic kich ban mé phdng. Két
qud nay xac nhin tinh kha thi ban d4u ctia nguyén ly lién dong phanh phu - ban dap ga
dién t, lam co s& cho cac thir nghiém tiép theo trén ECU va phwong tién that.

Keywords: ABSTRACT

Driver training In driver training vehicles, a trainee may mistakenly press or hold the accelerator pedal
vehicle while the instructor applies the auxiliary brake. This brake-accelerator overlap can reduce
Auxiliary brake deceleration effectiveness and increase safety risks during practical driving lessons. This
Electronic study proposes a safety interlock architecture between the instructor’s auxiliary brake and
accelerator pedal the electronic accelerator pedal of a driver training vehicle. When the auxiliary brake
APP sensor reaches a predefined intervention threshold, the accelerator pedal position signal
Safety interlock delivered to the ECU is switched from the original APP signals to a calibrated idle-
Automotive ECU reference APP signal pair, rather than being open-circuited or directly interrupted. The

research methodology includes a survey of 60 driving instructors, theoretical analysis of
electronic throttle control and braking dynamics, and the development of a bench-top
model to verify the brake-priority logic. Experimental results on the model show a
switching response time of approximately 20-50 ms and stable operation under
representative simulated scenarios. These results confirm the initial feasibility of the
proposed auxiliary-brake-APP interlock principle and provide a basis for further
validation on real ECUs and full vehicles.
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Nghién ciru gidi phdp ndng cao tinh an toan cho 6 t6 tdp ldi théng qua hé théng ngdt tin hiéu chdn ga

1. bat van dé

Nhu cau hoc va thi gidy phép 1ai xe 6 t0 tai Viét
Nam tang nhanh cung v&i sw gia tang so lwong xe
ca nhan lru thong trén dudng. Hoat dong dao tao
14i xe 0 t6 tai Viét Nam hién chiu sw diéu chinh cta
Nghi dinh 160/2024/ND-CP vé hoat dong dao tao
va sat hach lai xe, cung véi Thong tw 14/2025/TT-
BXD quy dinh vé dao tao lai xe va boi duwdng, kiém
tra, cAp chirng chi b6i dwdng kién thirc phap luat
vé giao thong dwong bo [1], [2]. Theo d6, mot hoc
vién hang B hodc C1 phai hoan thanh téi thiéu
710-825 km thwc hanh trén nhiéu loai hinh
dwong, bao gbm ca dwong phirc tap, déo nui va
dwong cao téc, dudi sw bao hiém tay lai truc tiép
cua giao vién. Trong qua trinh thwc hanh, do tdm
ly cang thang va kj nang van hanh chua thuin
thuc, hoc vién thudng mic 16i vé thao tac chan ga
- chan phanh, dac biét la dap nhdm ga khi cin
phanh. Khi gido vién dap phanh phu trong khi hoc
vién van gitt ga, hé thong phanh va hé thdng truyén
lwc ciing tao ra hai tic dong doi khang. Trang thai
nay khong chi lam ting yéu cau lwc phanh ma con
c6 thé kéo dai thoi gian dirng, tang tai nhiét 1én co
ciu phanh va lam giam bién an toan trong dao tao
thwc hanh.

Khao sat 60 gido vién day lai tai cac trung tam
dao tao cho thiy: 95% y kién cho rang ciu tao
phanh phu hién nay “can cai tién thém dé dam bao
an toan trong moi tinh huéng”; 100% gido vién
danh gia trang thai “gido vién dap phanh phu trong
khi hoc vién van dap ga” 1a nguy hiém; va 100%
dong y rang néu c6 hé thdng tw ddong giam hoic
ngat ga khi gido vién dap phanh phu thi “qua tot”.
DAy 1a bang chirng thuc nghiém quan trong khing
dinh tinh cip thiét cua viéc cai tién hé thong vin
hanh trén xe tap lai.

Nhiu nghién ctru qudc t€ da chi ra rang, st
dung sai ban dap (pedal misapplication) la moét
dang sai sot diéu khién c6 that va c6 thé lam gia
tang nguy co ting tdc ngoai y mudn. Hasegawa va
cong sw cho thay ty 1é dap nham ban dap ting 1én
khi tac vu diéu khién bi gian doan 14u hon, dic biét
& nhém l6n tudi [3]; dong thoi, mot nghién ciu
khac cta cung nhom chi ra kha nang phat hién va
stra sai khi xay ra tang toc ngoai y muén suy giam
theo tudi [4]. & mtc md phong li xe c6 d6 chan
thuc cao, Gaspar va McGehee ghi nhdn phan &ng
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dap phanh ctia ngwoi lai trong tinh huéng tang téc
dot ngdt ngoai y muoén (sudden unintended
acceleration) khong dé6ng nhit va xuat hién phan
héa kiéu phan rng chi sau khoang 1 gidy (s) ké tir
thoi diém khaoi phat [5]. Ngoai ra, phan tich video
tai nan va dir liéu EDR cua Lee va Lee cho thiy mét
ty 1&é ddng ké cac sw cd ting tdc ngoai y mudn thuc
chit lién quan dén nham lan ban dap (pedal
confusion) [6]. Cac giai phap phanh phu hién hanh
chti yéu dwa trén lién két co khi véi ban dap phanh
chinh, chwa gidi quyét truc ti€p yéu cidu mo-men
phéat sinh tir hé thong ga dién ti. Vi viy, cin nghién
ctru mot co ché lién dong an toan gitva phanh phu
va tin hiéu ban dap ga dién t, trong d6 phanh phu
khong chi tao lwc phanh ma con kich hoat trang
thai gidm yéu ciu m6-men déng co.

T thuc tién nay, bai bao hwéng téi ba muc tiéu:

Thi nhat, phan tich co s& k§ thuit cua hién
twong xung dot ga-phanh trén xe tdp lai st dung
ban dap ga dién tt.

Thir hai, dé xuit kién truc lién dong phanh phu
- APP (Accelerator Pedal Position - CAm bién vi tri
ban dap ga) theo nguyén ly chuyén chon tin hiéu,
tranh cat hé hodc tron tin hiéu APP.

Thit ba, ché tao m6 hinh bench-top va danh gia
so bo logic wu tién phanh théng qua cac kich ban
mo phdng.

2. Co' s ly thuyét
2.1. B6i cdnh phdp ly va nhu cdu thuc tién

Hoat dong dao tao 1ai xe tai Viét Nam dworc diéu
chinh b&i hé théng van ban phap ly chit ché vé
chwong trinh, phwong tién va diéu kién an toan.
Thong tw 14/2025/TT-BXD quy dinh cu thé khéi
lwong chwong trinh, thoi gian dao tao ly thuyét -
thwc hanh, s6 gi¢ va quang dwong toi thiéu phai
thwc hién trén cacloai dwong khac nhau. Nghi dinh
160/2024/ND-CP quy dinh cac yéu cau doi voi
phwong tién tip 14i, bao gdbm trang bi phanh phuy,
thiét bi gidm sat thoi gian va quang dwong, tiéu
chuin cai tao, diang kiém va an toan ky thuit cta
xe tap lai [2]. Cac nghién ctru trong nwdc da chira
mot sO bat cip trong quan ly dao tao va sat hach lai
xe, trong d6 ndi bat la viAn dé chuin héa phwong
tién tap lai va co s& dir liéu phuc vu gidm sat chat
lwgng [7]. Bén canh d6, mot s6 nghién ctru vé mo
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hinh day lai va ®ng dung mé6 phéng 3D cho thiy xu
huwéng ting cudng cac gidi phap hd tro an toan,
nhuwng cac gidi phap can thiép sau vao co ciu diéu
khién ga - phanh trén xe tap lai vin con han ché
[8]. Hoat dong dao tao lai xe hién nay dwoc quan ly
b&i cac van ban quy pham phap luat nhw Nghi dinh
vé dao tao, sat hach, cap gidy phép lai xe va Théng
tw 14/2025/TT-BXD, quy dinh chi tiét khoi lwgng
chwong trinh, thoi lwgng dao tao ly thuyét - thuc
hanh, yéu ciu vé xe tip lai va thiét bi giam sat
[1],[2]. Xe tAp l4i bat budc phai c6 phanh phu, thiét
bi DAT va dwgc kiém dinh an toan kj thuit dinh
Kky; tuy nhién, hién chwa c6 yéu cau cu thé vé co cau
can thiép tin hiéu ga cua hoc vién khi gido vién st
dung phanh phu. Piéu nay mé ra khoéng gian cho
céc giai phap cai tién ky thuat nham ning cao mitc
dd an toan ma van tudn tha quy dinh hién hanh
[1],[2]. Trong pham vi nghién ctru nay, giai phap
dugc xem xét nhw mot hé théng phu tro nham
giam xung dot ga-phanh khi gido vién st dung
phanh phy, chwa thay thé cho cac yéu cau kiém
dinh va phé duyét ky thuat khi rng dung thuec té.

2.2. Co s& ly thuyét vé tin hiéu ban dap ga dién tir
va lién dong an toan

Trong cac hé théng ETCS (Electronic Throttle
Control System - Intelligent) hién dai, cdm bién
ban dap ga APP thwdng cung cip it nhat hai kénh
tin hiéu dién 4p dé ECU ( Electronic Control Unit)
danh gia do mé twong dwong cua ban dap ga va
doéng thoi kiém tra tinh hop 1€ cda tin hiéu. Do do,
ECU khong phat 1énh “diéu khién” dén cam bién;
nguoc lai, ECU nhan tin hiéu tir cdm bién, d6i chiéu
quan hé gitra cac kénh APP va ttir d6 tinh toan yéu
ciu moé-men dong co. Piéu nay cé y nghia then
cho6t doi véi nghién ctru, bdi moi can thiép & ting
tin hiéu dau vao phai bao toan dwoc ciu tric logic
ma ECU c6 thé chip nhin. Vi viy, tin hiéu APP
khong nén dwoc xem nhw mot dwdng tin hiéu don
c6 thé dong/ngit tuy y. Néu mot kénh APP bi cit
h&, bi kéo xuéng 0 V hodc bi thay déi doc lap so véi
kénh con lai, ECU c6 thé dién giai d6 12 16i h& mach,
ngan mach hoic 16i twong quan giita cac kénh.
Trong nghién ctru nay, trang thai an toan mong
muén khong phai 1a [am mat tin hiéu APP, ma la
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dwa cap tin hiéu APP vé vung gia tri twong &ng véi
trang thai ban dap ga nha hoan toan va vin nam
trong mién hop 1é d6i véi ECU.

Vé phwong dién hé théng diéu khién, cac cong
trinh vé ETC (electronic throttle control) ciing
nhan manh rang hé ga dién tr 1a mot hé co dién tir
(mechatronics) c6 yéu ciu cao vé chan doan sai 16i
va giam sat tinh trang lam viéc. Conatser va cdng
sw da dé xuit chién lwgc chin doan thoi gian thuc
cho ETC nhdm phat hién va c6 1ap bat thuong
trong hé thong [9]. O cip d6 an toan chitc ning,
Zhang va cong sw [10] xdy dwng cach ti€p cin
model-based diagnosis va fault tolerant control
cho pedal-by-wire nhdam bdo dam torque
functional safety theo tinh than ISO 26262 [11].
Nhitng két qua nay cing c6 lwa chon thiét ké ctia
nghién ctru theo hwéng can thiép cé diéu kién, bao
toan tinh hop 1€ tin hiéu va wu tién trang thai an
toan.

Tt géc nhin diéu khién, bai todn dit ra 1a mot
bai todn lién ddng an toan (safety interlock) & ting
gidm sat dau vao. Tin hiéu tir phanh phu cda gido
vién khong dwoc ghép cong hodc trén truc ti€p vao
tin hiéu APP, vi cach lam d6 tao ra mdt dai lwong
dau vao khong con y nghia vat ly déi véi ECU.
Twong tw, viéc cdt hd hoan toan tin hiéu APP bang
ro-le don thuin cling khong thich hgp, b&i ECU ¢
thé dién giai d6 1a 16i cAm bién hodc dit mach.
Trang thai an toan mong mu6n trong nghién ciru
nay khong phai l1a “ngat dong co”, ma 1a budc yéu
cdu md-men vé mirc t6i thi€u twong &ng véi trang
thai nha ga dé hé théng phanh lam viéc hiéu qua
hon.

Theo d6, hé théng dwoc xdy dwng trén nguyén
1y chuyén chon tin hiéu cé diéu kién: & ché do binh
thwong, ECU nhén cap tin hiéu APP goc tir ban dap
ga; khi phanh phu dwoc tic dong, mot khéi chuyén
mach sé c6 1ap dwong APP goc va dwa téi ECU mot
cap tin hiéu tham chiéu APP_ref_idle dwgc hiéu
chinh truéc, bdo toan quan hé hop 1€ gita hai
kénh. Cach tiép cdn nay phu hgp hon véi yéu cau
fail-safe va twong thich véi logic chidn doan cla
ECU so v&i phwong 4n cat h& mach mot kénh tin
hiéu.
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APP1
Cim bién ban dap ga Khéi chuyén chon tin hiéu Tin hiéu APP hop 18 ECU
(APP1, APP2) APP2 (APP gbc/ APP ref idle) > BPéng co
—_— Pwa vao ECU
Nguyén tac: Tin hitu phanh phu khong trén trire
tiép véi APP, n6 chi diéu khién khoi chuyen chon
@& ECU nhén tin hiéu ga téi thidu
]  yen 1 Piéu khié 2 3 -6 feopeZ

Cim bién/ cong Tin hi¢u kich Mach logic- driver &r Nguén tha.m chién ga t6i t.hleu
tic phanh phy hoat phanh phy lién dng an toan chuyén mach | (APP_ref_idlel, APP_ref idle

Hinh 1. So d6 khéi kién tric lién déng phanh phu - tin hiéu ban dap ga

2.3. M6 hinh ddéng lyc hoc phanh khi ton tai luc kéo
dong co

Trén co s& mo hinh dong luc hoc chuyén dong
thang cta 6 to, nghién ctru thiét 14p phwong trinh
can bang luc theo phwong doc khi phanh[12],[13]:
Tt do, lwc phanh dwoc xac dinh cho cac kich ban
lam viéc khac nhau Ba trwong hop lam viéc dién
hinh dwoc xem xét trong danh gia: Truwdng hop 1:
Hoc vién nha ga dung luc khi gido vién s dung
phanh phu. Trudng hop 2: Hoc vién van gitt ga, xe
trang bi hé thong ngit tin hiéu chan ga dwoc dé
xuat. Trwong hop 3: Hoc vién van gitr ga, xe khong
trang bi hé thdng ngit ga. Pic diém cta ba truong
hop danh gid dwoc tong hgp dinh tinh trong Bang
2, lam co s& cho viéc xay dung kich ban thw
nghiém mo hinh, tdp trung vao cac chi tiéu luc
phanh can thiét véi gia téc gidm dan.

mé= = Pk—Pp—Pf—Pw—Pi (1)
Trong dé:
m la khéi lvong xe
v1a van tdc xe
& 12 hé s6 ké dén khoi lwong quay quy doi
Pk 1a luc kéo tir hé thong truyén luec,
Pp la lyc phanh tong hop tai banh xe,
Pfla lwc can lan,
Pw la lwc cdn khong khi va

Pi la lvc can déc.
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Khi gido vién tac dong phanh phu trong khi hoc
vién van gitr ga, thanh phan Pk khong triét tiéu ma
tiép tuc ton tai ngwoc chiéu véi yéu cau giam téc.
biéu nay lam ting luc phanh can thiét néu muén
dat cing mtc gia toc chdm dan. Ngwoc lai, khi hé
théng lién dong dwa tin hiéu APP vé trang thai idle,
Px gidam manh, diéu kién phanh tién gan hon téi
trwong hop hoc vién chtt dong nha ga.

Nghién cru xem xét ba trweong hop (TH) dién
hinh: TH1 - hoc vién nha ga ding ldac khi gido vién
dap phanh phu; TH2 - hoc vién van giit ga nhung
xe cO hé thong lién dong, nén yéu cau mé-men
dwoc ép vé mirc ga toi thi€u khi phanh phu tac
dong; TH3 - hoc vién van gitr ga va xe khong c6 co
chélién déng, khi dé lwc kéo va lwc phanh cing ton
tai déi khang.

Bang 2. So sanh ba truwdmg hop danh gia hé thong.

Trwong ... Tacdong  Panhgia
hop t¢iECU  dinhtinh
Hoc vié Piéu kién
nhéoC:leirzlio ECU nhan chuin
TH1 1898 APP géc &
vién dap mtrc thi tham
phanh phu P chiéu
Hoc vién Hia ,
i iéu qua
TH2 hi:hga’hu ECU nhan phanh
pk, h hp *  APP_refidle tiémcan
ich hoat TH1
lién dong
H ié , Tang luc
g ECUHLC
TH3 gA & 9 nhin APP “w s
khéng c6 . cau, tang
80¢ tai nhiét

lién dong
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3. Thiét ké va xay dwng mo hinh hé thong
3.1. Khdo sdt hién trang st dung phanh phu

Nghién ctru da thiét ké phiéu khdo sat va thu
thap y kién cua 60 gido vién day thwc hanh lai xe
tai cac trung tdm dao tao 1ai xe thudc nhiéu don vi
khac nhau. Phiéu khdo sat tip trung vao cac noi
dung: danh gid ciu tao phanh phu, mic d6 nguy
hiém cua tirng bai tip thwc hanh, tin suit str dung
phanh phu va nhu ciu trang bi hé thdng gidm/ngat
ga khi gido vién dap phanh phu. 95% gido vién cho
rang hé théng phanh phu “can cai tién dé dam bao
an toan trong moi tinh huéng”. Trong cac bai tap,
mirc d6 nguy hiém dwoc danh gid cao nhit doi véi
cac bai “tap lai xe trén dwong thanh phé” (75,4%
danh gid nguy hiém) va “tap lai xe trén dwong cao
toc” (91,6% danh gia nguy hiém). Tan suit st dung
phanh phu trong moét gio giang day kha cao, dac
biét & cac bai tip trén dwong déo doc, thanh pho,
ban dém, cho thiy gido vién phai thwong xuyén
can thiép dé bao tro tay lai. 100% gido vién danh
gia tinh hudng “gido vién st dung phanh phy, hoc
vién van dap ga” 1a nguy hiém va 100% dong y
rang “néu c6 hé thdng tw dong gidm/ngit ga khi
gido vién dap phanh phu thi qua tot” Cac két qua
nay khdng dinh nhu ciu thuc tién va 1a co sé quan
trong dé dé xudt gidi phap ngit tin hiéu chan ga
trén xe tap lai.

”

Bang 1. K&t qua tong hop khéo sét gido vién day lai.

Chi tiéu khao sat Két qua
Giao v1.eAn nhin ?1nhﬁhﬁnh 95%
phu hién nay can cai tién
Gido vién danh gia tinh hudng
phanh phu - giit ga 1a nguy 100%
hiém
Giao vién ing ho giai phap tw
dong dwa ga vé trang thai an 100%
toan
Puong thanh phé,

dwong cao tdc,
dwong deéo doc,
chay ban dém

Bai thyc hanh cé mirc nguy
hiém cao

Két qua khao sat cho thay trang thai gido vién
str dung phanh phu trong khi hoc vién van gitr ga
dwoc danh gia l1a tinh huéng c6 nguy co cao. Pay la
co sé& thuc tién dé nghién ciru co ché lién dong,
trong d6 phanh phu khong chi tao lwc phanh ma
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con kich hoat trang thai gidm yéu ciu mo-men
dong co & ting tin hiéu diéu khién.
3.2. M6 hinh hé théng xe tdp ldi Toyota Vios

Toyota Vios dwgc lwa chon do day 1a dong xe
phé bién trong dao tao lai xe hang B tai Viét
Nam[14],[15]. Trong nghién ctu nay, xe dwoc xem
xét & cau hinh sr dung ban dap ga dién t&r va hop
s6 co khi. Cac thong sé trong Bang 3 dwoc st dung
lam co sé& cho phan tich dong lwc hoc phanh va xay
dung kich ban th nghiém mo6 hinh. Gid tri
APP_ref_idle cin dwgc hiéu chinh theo dién 4p nha
ga thuwc do trén tirng cu hinh xe cu thé trwéc khi
thir nghiém véi ECU that.

Bang 3. Mot s6 thong sd ki thuit chinh ctia Toyota
Vios st dung trong nghién ctru

Thong s6 Gia tri
Khdi lwgng ban than 1110 kg
Khdi lwgng toan bo 1550 kg
Dung tich dong co 1496 cm3
Cong suit cuwc dai 79 kW tai 6000
& T vong/phut
N P . 141 N-m tai 4200
Mo6-men xoan cuc dai . o
vong/phut
Hop so 5MT

I: 3,545; 11: 1,904; III:
1,310; IV: 0,969; V:
0,815

Ty s6 truyén tay so
tién

Ty s6 truyén cau chu

déng 4,857

3.3. Kién triic phdn citng ctia hé théng lién dong

Kién tric phan clirng sau khi hiéu chinh gobm bon
khoi chirc ndng dwgc thé hién Hinh 3 gébm: (i) cam
bién/céng tic hanh trinh phanh phy; (ii) mach
logic - driver ti€p nhan tin hiéu diéu kién tir phanh
phuy; (iii) khéi chuyén mach hai kénh dé lwa chon
gitra APP g6c va APP_ref_idle; va (iv) nguén tham
chiéu ga tdi thiéu. Piém quan trong cda kién tric
nay la khéi chuyén mach phai xt ly dong thoi ca
hai kénh APP. Trwong hop chi can thiép mot kénh
hodc tao ra sai léch khong phu hop gitra APP1 va
APP2 c6 thé 1am ECU phat hién 16i twong quan tin
hiéu. Do d6, bd tao APP_ref idle cAn dwoc hiéu
chinh theo gia tri dién 4p nha ga thuc té va phai
duy tri quan hé twong quan gitra hai kénh trong
sudt quéa trinh chuyén trang thai. Vi vay, ECU van
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nhan dwoc mot bd tin hiéu cé y nghia vat 1y va c6
thé dién giai d6 1a trang thai nha ga.

V& nguyén tac trién khai, ddi véi xe ¢6 hai kénh
APP, mach phai x& ly dong thoi ca hai kénh dé bao
toan quan hé chin doan. Nguon APP_ref idle c6
thé dwoc xay dung bang mach chia 4p chinh xac
hodc mach dém dién ap, sau dé hiéu chinh theo
dién ap nha ga thwc do duoc trén xe. Khi phanh
phu chwa tac dong, cong tic thwong déng duy tri
dwong APP gdc. Khi gido vién dap phanh phuy, tin
hiéu diéu kién tir cAm bién hanh trinh sé kich hoat
driver va chuyén cd hai kénh sang nguon
APP_ref_idle.

3.4. Nguyén ly lam viéc va yéu cdu fail-safe

Hé thong lam viéc theo ba trang thai. Trang
thai th nhat 1a vin hanh binh thudong: phanh phu
khong tac dong, khoi chuyén mach & vi tri thong
mach v&i dwong APP goc, ECU x ly yéu cau mé-
men hoan toan theo thao tac ctia hoc vién. Trang
thai thi hai la can thiép an toan: khi gido vién dap
phanh phu (= 80 % hanh trinh ), ngwéng kich hoat
80% hanh trinh phanh phu dwegc lya chon nhw
mot ngwdng can thiép bao thii nhdm phan biét
gitra thao tac phanh diéu chinh nhe va thao tac
phanh khan cdp hodc can thiép an toan rd rét ctia
gido vién. Khi phanh phu dwéi ngudng nay, hé

théng chwa chuyén sang APP_ref idle dé tranh
kich hoat nhdm trong cac tinh huéng gido vién chi
hd tro gidm t6c nhe. Khi hanh trinh phanh phu dat
hodc vurot 80%, hé théng wu tién trang thai giam
yéu ciu md-men dong co nham han ché xung dot
ga-phanh.

Bang 4. Phan vung hanh trinh phanh phu va trang thai

lién dong dé xuit

Viung hanh . .
. Y nghia ff LA A
trinh phanh ) Trang thai hé thong
thao tac
phu
Dao dong
0-20% co khi, Khong kich hoat
cham nhe
Phanh hé Khong chuyén
- 0,
20-60% tro nhe APP_ref idle
Phanh can Ghi nhan trang thai
- 0, ¢ ? 7]
60-80% thiépro rét  chwa cudng bircidle
Phanh khin
>80% cip hqulc Chuyén sang
can thiép APP_ref idle
an toan

Tin hiéu diéu kién tir cAm bién hanh trinh dwoc
dwa téi mach logic, mach logic kich hoat khoi
chuyén mach va thay thé dudng APP gdc bang
APP ref idle theo so d6 Hinh 2.

Yéu can: bao toan quan hé
hop 1 qitra APPT va APP2
APP gic _ Ché d¢ binh thutmg
(APP1, APP2) ™~
5 e \ —\
o
-
Ré chuyén mach
2 kénh déng thiri FCU ddng cor
(analoy swilch [ relay DPDT)
> - e : )
Nguon tham chiéu Che#'do can lhhﬂ% v
ga tol thiéu
(APP rel_idlel,2)
Iin hi¢u diéu kién Lir phanh phy

Hinh 2. Nguyén ly chuyén chon déng thoi hai kénh APP g6c va APP_ref_idle

ECU khi d6 dién giai ban dap ga & vi tri nha, mo-
men déng co gidm vé vung tai nho. Trang thai th
ba la phuc hoéi sau can thiép: khi gido vién nha
phanh phuy, khéi chuyén mach tw déng tré& vé
dwong APP goc dé hoc vién tiép tuc diéu khién.
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Yéu ciu fail-safe dwoc xem xét & hai mirc. & mirc
chirc ndng, moi can thiép phai dwa hé théng vé
trang thai an toan c6 thé dw doan, nghia la wu tién
gidm yéu ciu md-men thay vi duy tri yéu ciu ga ci.
O mtc phan cng, mach phai han ché kha ning
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dwa ECU vao trang thai 16i gid do sai khac gitta
APP1 va APP2; vi viy, viéc hiéu chinh nguén
APP_ref_idle va lwa chon phan tir chuyén mach c6
dién tré ti€p xtic nhd, dd tré thap va do on dinh tot
1a diéu kién can dé€ trién khai trén xe thuc.

TE

MO HINK
NGAT TiN HIEU

BAN BAP GA

Seamah

ga-

Hinh 3. M6 hinh thwc nghiém hé théng lién dong
phanh phu da duoc ché tao

3.5. Thudt todn diéu khién va mé hinh thwc nghiém

Dbé kiém chirng logic lam viéc ctia hé thdong,
nhom nghién ctu xay dwng mo hinh bench-top
gom hai cum bién tr& mé phdong ban dap ga va
hanh trinh phanh phu, vi diéu khién Arduino, phan
t relay/driver, cum LED hién thi mic yéu ciu ga
va ngubn nuodi doc lap. Muc dich ctia mo6 hinh la xac
nhén trinh tw chuyén trang thai, kha nang wu tién
phanh va thoi gian dap &ng cua khoi chuyén mach
trong diéu kién mé phong. M6 hinh nay chwa thay
thé cho thir nghiém trén ECU that, nhwng cho phép
danh gia so' b0 tinh kha thi cia nguyén ly lién dong.

Bat dau

-

.

Poc ga Raw tir chiét ap APP va anh xa vé level Ga=0...5

-

-

|

Poc phanh Raw ti¥ cam bién phanh phu va anh xa vé
brake level =0...5

-

Phanh phu c6 tac dong?
(brack level>=1)

Kich hoat relay/ chu},'én mach
Chon trang thai ga an toan

Cip nhit Led hién thi;
U tién phanh, tat dan theo thir tyr 5-4-3-2-1

1

Nha relay/ duy tri APP gbc
Vi hién thi ga binh thuong

|
J

Lap chu ki diéu khién

|

Hinh 4. Lwu d6 thuit toan diéu khién cia mé hinh thwc nghiém
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Thuat toan diéu khién dwoc t6 chirc theo chu
trinh Hinh 4: doc tin hiéu ga; doc tin hiéu phanh
phuy; xac dinh mic can thiép; néu phanh phu chwa
tac dong thi truyén trang thai ga co s&; néu phanh
phu tac dong thi kich hoat relay/kh6i chuyén mach
dé cudng birc yéu ciu ga vé mirc nho nhit. Hé dén
LED trén mé hinh dwoc dung dé biéu dién truc
quan mirc ga va mirc phanh trong qua trinh thr
nghiém.

3.6. Kich bdn thwr nghiém va phwong phdp do

Céc thit nghiém dwoc xay dung nham kiém tra kha
nang chuyén trang thai cia hé thong trong cac tinh
huéng ddc trueng cia qua trinh dao tao lai xe. Thoi
gian dap wng dwoc xac dinh tir thoi diém tin hiéu
phanh phu vwot ngwdng kich hoat dén thoi diém
dau ra mo phdong yéu ciu ga chuyén vé trang thai
idle. Mdi kich ban dwoc lap lai nhiéu chu ky dé
danh gia tinh 6n dinh va kha niang kich hoat nham
ctia mo hinh.

Bang 5. Kich ban thi nghiém mé hinh

Kichban Trang thai gamo phéng Trang thai phanh phu Két qua mong doi
K1 0% 0% Khoéng kich hoat lién dong
K2 50% <80% hanh trinh Khéng chuyén sang idle
K3 100% >80% hanh trinh Chuyén diu ra veé trang thai idle
K4 100% >80%, sau d6 nha phanh  Phuc hoi vé tin hiéu ga ban dau
K5 100 chu ky Phanh dwéi ngwong Khong kich hoat nhim
K6 >500 chu ky Lap phanh vwot ngwéng Hoat déng 6n dinh

4. Két qua va thao luin
4.1. Hiéu qud dinh tinh ctia co ché'lién dong

So sanh ba trwong hop danh gid cho thiy TH2,
tirc trwong hop hoc vién van gitt ga nhung hé
théng lién dong dwoc kich hoat, c6 xu hwéng dwa
yéu ciu mo-men dong co vé gan trang thai TH1,
trong d6 hoc vién nha ga ding ltc. Vé mit ly
thuyét, khi ECU nhin cdp tin hiéu twong ng trang
thai idle, thanh phin luc kéo Px gidm dang Kké, tir
dé lam gidm mic d6i khang gitra luc kéo dong co
va lwc phanh. Tuy nhién, anh hwéng dinh lwong

dén quing dwong phanh, thoi gian dirng va tai
nhiét phanh can dwoc xac nhan bang thir nghiém
trén xe that hoac mo phéng dong lwc hoc c6 tham
sO thyc nghiém.

bé danh gia so bo logic wu tién phanh cta hé
théng lién dong, nghién ctru tién hanh thr nghiém
mo hinh theo cac kich ban da xay dung. Cac két qua
tap trung vao thoi gian dap ang chuyén trang thai,
kha ning tranh kich hoat nhdm dwéi ngwdng va do
on dinh khi ldp chu ky van hanh, dwoc trinh bay
trong Bang 6.

Bang 6. K&t qua thir nghiém mo hinh

Thong s6 danh gia Két qua mé hinh Piéu kién thir nghiém Nhin xét
Thoi gian dap &ng 20-50 ms Ga mo phdng 100%, bap &ng nhanh & mrc md hinh
chuyén trang thai ngudn 12 V én dinh bench-top
Ty 1é kich hoat nhdm . Phanh phu <80% hanh Khong ghi nhén kich hoat nhim
P ~ 0/100 chu ky N a1 5
dwéi nguwdng trinh trong diéu kién thir
56 chuky van hanh 6n >500 chu ky Ldp lai trang thai ga- Xac nhan 6n dinh logic ban dau
dinh phanh
Trang thai dau ra khi Chuyén vé mic md Ga md phong van gitr Chi xac nhan trén mo6 hinh,
phanh kich hoat phéng idle 100% chwa két ludn ECU that
Thoi gian chi thi mirc ga ~30 ms Ga ban dau 100% Xac nhan kha nang wu tién

giam vé idle

phanh ciia m6 hinh
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Cac két qua thir nghiém cho thdy mé hinh thuc
nghiém thyc hién ddng logic wu tién phanh theo
thiét ké. Khi tin hiéu phanh phu vwot nguwdng kich
hoat, ddu ra mé phéng yéu ciu ga dwoc dwa vé
trang thai idle trong khoang 20-50 ms. Két qua
nay xac nhan tinh kha thi ban dau cta co ché lién
déng & ting mo hinh tin hiéu. Tuy nhién, do thi
nghiém chwa dworc thwe hién trén ECU that, cac két
luin vé kha nang twong thich chdn doan, phat sinh
mi 16i, &nh hwéng dé€n mo-men dong co va hiéu
qua gidm quing dwong phanh cin dwoc kiém
chirng trong giai doan nghién ctru tiép theo.

4.2. Y nghia ky thudt va khd ndng tng dung

Giai phap dé xuit c6 ba wu diém. Th& nhit, nd
can thiép & tang tin hiéu dau vao nén khong can
stra d6i phdn mém ECU nguyén ban; mirc dd cai tao
vi vay thap hon so v&i viéc xdy dung bd diéu khién
thay thé. Thir hai, kién trdc chuyén chon tin hiéu
c6 diéu kién phu hop véi logic chin doan cua ECU
hon phuwong an ct hé mach APP. Thit ba, chi phi
linh kién khong 16n, ¢6 thé trién khai dwéi dang bo
phu tro cho xe tap lai dang khai thac.

Bén canh d6, nghién cttu van con cac giéi han
can thira nhan. M6 hinh thwc nghiém hién dwoc
trién khai chd yéu & mic bench va phén tich trén
mot dong xe dai dién; chwa tién hanh chudi thi
nghiém duong dai trén nhiéu ki€u xe va nhiéu diéu
kién mat dwong. Ngoai ra, trong truwdng hop tng
dung & quy mé thwong mai, hé thong can dwoc
danh gid sdu hon vé do tin ciy linh kién, twong

thich dién tir va twong tac véi cac chién lwoc chan
doan 16i ctia ECU.

Bang 7. Téng hop loi ich va gidi han cia gidi phap dé
Xuit

Khia canh Nhian xét

Cé tiém nang giam xung dot

An toan van RN
‘ ga-phanh khi gido vién can

hanh

thiép bing phanh phu
] , Khong tron tin hiéu, khong cat
Tlmuh g;lrllg hé APP; dinh hwéng duy tri
guyenly cap tin hiéu hop 1€
C e e C6 thé thip dén trung binh
Chi fﬁlati“e“ néu dimng linh kién phé théng

va thiét k& phu tro

M&i ki€ém chirng & mirc bench-
top, chwa thi ECU va xe that

Can do APP1/APP2 thuc té,
kiém tra DTC (Diagnostic
Trouble Code), thit nghiém
EMC (Automotive
Electromagnetic
Compatibility), rung, nhiét va
thr nghiém phanh thuc dia

Gidi han hién tai

Hwéng phat
trién

4.3. Phdn tich an toan chirc ndng so b

Do hé théng dé xuat can thiép vao ting tin hiéu
dau vao cia ECU, viéc danh gia cac dang 16i tiém an
la can thiét trwdc khi trién khai trén phwong tién
that. Nghién ctu thwc hién phan tich FMEA
(Failure Mode and Effects Analysis) so bd nham
nhan dién cic 16i c¢6 thé anh hwdng dén trang thai
tin hiéu APP va dé xuat bién phap kiém soat twong
ng.

Bang 8. Phan tich FMEA so bo ctia hé thong lién ddng phanh phu - APP

x “ Mirc anh - A ‘
Dang loi Hiu qua tiém an , Bién phap kiém soat
hwdng
Khong chuyén sang o .
Kiém t on trwéc van hanh,
Mat nguoén mach lién dong  APP_ref_idle khi phanh phu Cao lemtra ng:uon ’ru’o;c. vanhan
B} canh bao loi
kich hoat
Ket chuyén mach & APP géc Hé thong kh.(“)rig can thiép Cao Tw kiém tra trang thai chuyén
khi can mach
Ket chuyén mach & o Trung Thiét k& bypass an toan, canh bao
i : Xe kh t d
APP _ref idle ¢ Khong tang ga duoc binh gido vién
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x “ Mirc anh A (e .
Dang l6i Hiu qua tiém an u'c7 an Bién phap kiém soat
hwong
Sai lach APP1._ref/APP2. ref ECU béo 16i twong quan Cao Hiéu chinh hai kénh theo dit liéu
APP thwc do

K e 1A , " Trung 1A :
Nhiéu tin hiéu phanh phu Kich hoat nham binh Loc tin hiéu, debounce, hysteresis
DUt day cam bién phanh phu Khong nhén biét can thiép Cao Chan doan ho maf:h, kiém tra dinh

phanh phu ky
Dién trd tiép leic chuyén Méo tin hiéu APP Tr‘ung Dung linh iién autOfncitive-grade,
mach tang binh kiém tra d6 bén

5.Két luin

Nghién ctru da dé xuit kién tric lién dong gitra
phanh phuy va ban dap ga dién tr trén 6 t6 tap lai
nham gidm nguy co xung dot ga-phanh khi hoc
vién dap nham hodc gitr chan ga trong ldc gido vién
can thiép bang phanh phu. Khic véi phwong an cat
hé tin hiéu ban dap ga, giai phap dé xuit str dung
nguyén ly chuyén chon tin hiéu, trong dé cap tin
hiéu APP g6c dwoc thay thé bang cp tin hiéu tham
chiéu twong rng véi trang thai nha ga khi phanh
phu virot ngwdng kich hoat.

Két qua thir nghiém trén mé hinh bench-top cho
thay logic wu tién phanh hoat dong ding theo thiét
ké, thoi gian dap ng chuyén trang thai dat khoang
20-50 ms va khéng ghi nhan kich hoat nhadm trong
100 chu ky thr dwéi ngwdng. Két qua nay xac nhan
tinh kha thi ban dau ctia nguyén ly lién déng phanh
phu - APP.

Tuy nhién, nghién ctru hién mé&i dirng & mirc mo
hinh mé phoéng tin hiéu. P& (rng dung thuec té, can
ti€p tuc do dac dién ap APP1/APP2 trén xe thét,
hiéu chinh gia tri APP_ref_idle theo tirng ciu hinh
ECU, ki€ém tra ma 16i chidn doan, danh gia twong
thich dién tlr, d6 bén linh kién va thr nghiém déng
lwc hoc phanh trong diéu kién van hanh thuec té.
Phu luc

Listing 1. Thuit toan diéu khién wu tién phanh trén
mo hinh thue nghiém.
/*

Muc dich:

- Poc tin hiéu ga mo6 phong tir bién tré chan AO0.

- Poc tin hiéu phanh phu m6 phéng tir bién tré chan
Al.
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- Khi phanh phu >= 80% hanh trinh: kich hoat
relay/chuyén mach,
dwa yéu cau ga mo phong vé trang thai idle.
- Khi phanh phu gidam xudng dwéi nguwéng nha: phuc
h6i tin hiéu ga ban dau.
- LED hién thi mic yéu ciu ga sau xtt Iy lién dong.
Luuy:
- Code nay chi dung cho mé hinh thuc nghiém
Arduino.
- Khéng phai phdn mém diéu khién ECU thét.
- Khi trién khai trén xe that cin kiém tra APP1/APP2,
DTC, nhiéu EMC,
d6 bén linh kién va an toan chirc ning.

*/

/]

== Khai bao chan tin hiéu

// Bién tré mo phong ban dap ga
const int gasPotPin = AQ;
// Bién tré mo6 phong hanh trinh phanh phu
const int brakePotPin = Al;
// Chan diéu khién relay hoic khéi chuyén mach
const int relayPin = 8;
// 5 LED hién thi mic yéu ciu ga sau xt Iy
constintledPins[5] ={3,4,5, 6, 7};
// Théng s6 hiéu chuin
AD
// Dai ADC cia Arduino UNO: 0-1023
const int ADC_MIN = 0;
const int ADC_MAX =1023;
/*

Néu bién tré mé hinh khéng dung toan bo dai 0-
1023,

c6 thé hiéu chinh lai hai gia tri dwdi day theo s do
thuec té.

Vidu:
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- Néu khi khong dap phanh doc dwoc khoang 60
- Khi dap hét hanh trinh phanh doc dwoc khoang 110
thi ¢ thé sira thanh:
const int BRAKE_ADC_MIN = 60;
constint BRAKE_ADC_MAX = 110;
*/
const int BRAKE_ADC_MIN =0;
const int BRAKE_ADC_MAX = 1023;
const int GAS_ADC_MIN = 0;
const int GAS_ADC_MAX = 1023;

/1
déng

== Ngudng kich hoat lién

/*

Ngudng kich hoat:

- Kich hoat lién dong khi phanh phu >= 80% hanh
trinh.

- Nha lién dong khi phanh phu gidm xudng <= 75%
hanh trinh.

Viéc dung hai nguwéng ON/OFF tao hysteresis,

gitp tranh relay dong/ngat lién tuc khi tin hiéu dao
doéng quanh 80%.
*/
const float
80.0;
const float BRAKE_OFF THRESHOLD_PERCENT
75.0;

BRAKE_ON_THRESHOLD_PERCENT

/]

debounce =

Thong s6 loc va

// S6 mau dung dé loc trung binh ADC
const int FILTER_SAMPLES = 10;

// Thoi gian xac nhan trang thai truedc khi déi trang
thai relay
const unsigned long DEBOUNCE_TIME_MS = 30;

// Chu ky 1ap chinh
const unsigned long LOOP_DELAY_MS = 10;

/1

Bién trang thai

bool interlockActive = false;
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bool pendingState = false;
bool lastRawState = false;

unsigned long lastStateChangeTime = 0;

// = Ham doc ADC trung

binh

int readAnalogAverage(int pin) {
long sum = 0;

for (inti=0;i < FILTER_SAMPLES; i++) {
sum += analogRead(pin);
delayMicroseconds(300);

}
return (int)(sum / FILTER_SAMPLES);
}
/] == Ham gi¢i han gia tri

float constrainFloat(float value, float minValue, float
maxValue) {

if (value < minValue) return minValue;

if (value > maxValue) return maxValue;

return value;

}

// Chuyén ADC sang

phan tram hanh trinh

float adcToPercent(int rawValue, int rawMin, int
rawMax) {
if (rawMax == rawMin) {
return 0.0;

}

float percent = 100.0 * (float)(rawValue - rawMin) /
(float)(rawMax - rawMin);
return constrainFloat(percent, 0.0, 100.0);

}



Cao Vdn Diing, Nguyén Vdn Viét, D6 Hing Chién

Nghién ciru gidi phdp ndng cao tinh an toan cho 6 t6 tdp ldi théng qua hé théng ngdt tin hiéu chdn ga

Chuyén phan tram ga

/!
sang mic LED 0-5

int percentToLedLevel(float percent) {
intlevel = 0;

if (percent <= 0.0) {
level = 0;

} else if (percent <= 20.0) {
level = 1;

} else if (percent <= 40.0) {
level = 2;

} else if (percent <= 60.0) {
level = 3;

} else if (percent <= 80.0) {
level = 4;

}else{
level = 5;

}

return level;

}

Hién thi mitc ga bang

/] ==
LED ==

void displayGasLevel(int level) {
level = constrain(level, 0, 5);

for (inti=0;i<5;i++){
if (i <level) {
digitalWrite(ledPins[i], HIGH);
}else{
digitalWrite(ledPins]i], LOW);
}
}
}

/]

lién dong c6 hysteresis ==

Cap nhat trang thai

bool calculateInterlockCommand(float brakePercent,
bool currentinterlockState) {
if (lcurrentinterlockState) {
// Chwa kich hoat: chi kich hoat khi phanh >=80%

40

if (brakePercent >=
BRAKE_ON_THRESHOLD_PERCENT) {
return true;
}else {
return false;
}
}else{
// Pang Kich hoat: chi nha khi phanh <=75%
if (brakePercent <=
BRAKE_OFF_THRESHOLD_PERCENT) {
return false;
}else{
return true;
}
}
}
// == === Debounce trang thai
lién dong === ===

bool debouncelnterlockState(bool rawCommand) {
unsigned long currentTime = millis();

if (rawCommand != lastRawState) {
lastRawState = rawCommand;
lastStateChangeTime = currentTime;

}

>=

if ((currentTime
DEBOUNCE_TIME_MS) {
pendingState = rawCommand;

}

lastStateChangeTime)

return pendingState;

}

/!

Setup

void setup() {
// Khéitao LED
for (inti=0;i<5;i++){
pinMode(ledPins]i], OUTPUT);
digitalWrite(ledPins[i], LOW);
}
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// Khéi tao relay
pinMode(relayPin, OUTPUT);
digitalWrite(relayPin, LOW);

// Khéi tao Serial Monitor
Serial.begin(115200);
delay(200);

Serial.println("

");

Serial.printin("MO HINH BENCH-TOP LIEN DONG
PHANH PHU - BAN DAP GA");

Serial.println("Nguong kich hoat: phanh phu >= 80%
hanh trinh");

Serial.println("Nguong nha: phanh phu <= 75%
hanh trinh");

Serial.println("

// Loop

void loop() {
// 1.Poc tin hiéu ADC da loc
int gasRaw = readAnalogAverage(gasPotPin);
int brakeRaw = readAnalogAverage(brakePotPin);

// 2.Quy d6i sang phan tram hanh trinh

float  gasPercent adcToPercent(gasRaw,
GAS_ADC_MIN, GAS_ADC_MAX);

float brakePercent adcToPercent(brakeRaw,
BRAKE_ADC_MIN, BRAKE_ADC_MAX);

// 3. Tinh lénh lién dong theo nguomg 80% va
hysteresis 75%
bool
calculatelnterlockCommand(brakePercent,
interlockActive);

rawInterlockCommand

// 4. Debounce dé chéng kich hoat nhdm do nhiéu
hodc dao dong co khi

interlockActive
debouncelnterlockState(rawlnterlockCommand);
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// 5. Diéu khién relay/chuyén mach
if (interlockActive) {
digitalWrite(relayPin, HIGH); // Kich hoat chuyén
sang APP_ref idle m6 phong
}else{
digitalWrite(relayPin, LOW); // Travé APP gbc mo
phéng
}

// 6.Xac dinh mirc yéu ciu ga sau xtr Iy lién dong
float outputGasPercent;

if (interlockActive) {
outputGasPercent = 0.0;
idle/nha ga
}else{
outputGasPercent = gasPercent; // Binh thwong:
gitr tin hiéu ga ctia hoc vién

}

// Mo phdong trang thai

// 7. Hién thi LED theo mtrc ga sau xtr ly

int ledLevel
percentToLedLevel(outputGasPercent);

displayGasLevel(ledLevel);

// 8.Indirliéu giam sat
Serial.print("gasRaw=");
Serial.print(gasRaw);

Serial.print(" | gasPercent=");
Serial.print(gasPercent, 1);
Serial.print("%");

Serial.print(" | brakeRaw=");
Serial.print(brakeRaw);

Serial.print(" | brakePercent=");
Serial.print(brakePercent, 1);
Serial.print("%");

Serial.print(" | interlock=");
Serial.print(interlockActive ? "ON" : "OFF");

Serial.print(" | outputGas=");
Serial.print(outputGasPercent, 1);

Serial.print("%");

Serial.print(" | ledLevel=");
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Serial.println(ledLevel);

delay(LOOP_DELAY_MS);

}
Pong gop caa cac tac gia trong bai bao

Cao Vian Diing: dé xuit y twdng nghién ciru, xy
dung hwéng ti€p cin ky thuit va tham gia hoan
thién ban thao. Nguyén Van Viét: hd tro chuan
héa ciu tric bai bao theo dinh dang tap chi, bién
tap hinh anh va hoan thién phan trinh bay. Po
Hung Chién: Gidm sat toan bo nghién ctru, phan
tich hé thong diéu khién, xdy dung mo6 hinh ly
thuyét, chinh stra ban thao, va phé duyét phién ban
cudi cung.
Tuyén b6 Khong xung dot loi ich va cam két ban
quyén

Cac tac gid tuyén bd vé sw khong xuit hién
nhirng xung dot tiém 4n tir nghién ciru nay, va cam
két bai bao chwa tirng dwgc cong bé trude day.
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