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ABSTRACT

The system of turning on and off the headlights by voice on Arduino
software was designed, manufactured, and effectively applied for
turning on and off the headlights by voice while driving and
increasing comfort in cars. The circuit of the car lighting system was
designed in which an electronic control circuit was installed basing
on the voice recognition signal to connect and disconnect the
headlight current to the ground. The electronic control circuit
included the VR3 voice recognition sensor and the Arduino UNO R3
module, which was programmed in the Arduino IDE (Integrated
Development Environment) programming environment. The voice
recognition sensor collected the voice signal and converted it into a
digital signal to send to the microprocessor, which was made of an
Arduino module. The microprocessor would analyze the voice
recognition signal. When the signal matched the previously
established voice signal, the microprocessor would send a voltage
that would activate the relay of the electronic control unit and the
standby current at the headlight pin would be connected to ground
to turn on the headlight. The system of turning on and off the
headlights by voice on the Arduino sofiware was experimentally
operated and the results showed that the system operated stably and
the control accuracy reached 100%.

TOM TAT

Hé thong bt tdt dén pha bdng giong noi trén phdn mém Arduino
duwoc thiét ké ché tao hoan thién va ung dung hiéu qua cho viéc bdt
tdit dén pha bdng giong néi trong khi ldi va tang tinh tién nghi trén
xe 0 t6. Mach dién hé théng chiéu sang xe 0 to dwoc thiét ké trong
dé mot mach diéu khién dién tr dua trén tin hiéu nhdn dang giong
noi dwoc ldp dit thém nhdm ndi mass va ngdt mass dong dién den
pha. Mach diéu khién dién tir bao gom cam bién nhdn dang giong
noi VR3 va module Arduino UNO R3 dwoc ldp trinh trén moi truong
ldp trinh Arduino IDE (Intergrated Development Environment).
Cam bién nhdn dang giong noi thu thdp tin hiéu giong ndi v chuyén
doi thanh tin hiéu s6, sau do gui tin hiéu dén bo vi xir Iy. Bo vi xur ly
6 cdu tao chinh la module Arduino c6 chirc ndng phdn tich tin hiéu
giong noi da nhdn. Khi tin hiéu tring khop voi tin hiéu giong noi da
thiét Idp truoc do thi bo vi xur Iy sé gui dién ap kich hoat ro le ciia bg
diéu khién dien tir hoat dong va dong dién cho tai chdn den pha sé
dwoc ndi mass givp bdt den pha. Hé thong bdt (it den pha bang giong
noi trén phc?n mém Arduino dwoc thuc nghiém vdn hanh voi két qua
cho thdy hé thong hoat dong on dinh va tinh chinh xdc trong diéu
khiém dat 100%.

1. Pit van dé

Cong nghé diéu khién hién dai ngay cang
duoc duoc nghién cliu, cai tien va ing dung

rong rai trong nganh 6 t6. Lai xe an toan va
tinh tién nghi 1a mot trong nhiing tiéu chi
hang dau trong linh vuc cong ngh€ 6t6 [1, 2].
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Diéu khién cac chic ning trén xe 6 t0 bang
giong noi la mot trong nhitng cong nghé ung
dung hién dai va hd tro nguoi lai xe an toan
va tang tinh tién nghi cho xe. Nhﬁ’ng cai tién
trong viéc xu ly tin hiéu giong noi bang vi
tinh da thuc day Gng dung cong nghé diéu
khién bang giong noi trong cac linh vuc khac
nhau, trong d6, phan mém vi tinh ¢ chirc
nang thu nhan tin hiéu giong noi, nhan dang
va phan tich thong tin, sau do chuyén ddi
thanh tin hiéu s6 diéu khién [3, 4]. Firdaus va
cong su (2015) dd co nghién ciu vé diéu
khién hé thong khoi dong xe 6 to dién bang
giong ndi, trong do, bd vi diéu khién ung
dung Arduino nano dé diéu khién dong ngat
1o le khoi dong xe. Két qua thtr nghiém cho
thay hé théng diéu khién hoat dong 6n dinh
va chinh xac [5]. Edathra va cong su (2017)
d3 nghién ctru thiét ké, ché tao bo diéu khién
bang giong nodi. Mach diéu khién duoc tich
hop bdi cam bién nhan dang giong ndi va
board mach Arduino dé gui tin hiéu diéu
khién dén ro le nham diéu khién hé thong
khoa, motor va hé thong danh lua 6 to [6].
Shashanki va cong su (2017) da thuc hién
nghién ctru ché tao hé thong diéu khién bang
giong ndi dé diéu khién motor cira xe, motor
diéu khién chd ngéi tai xé va motor gat nudc.
Hé théng diéu khién duoc tich hop boi mo
dun nhan dang giong no6i va board mach
Arduino [7]. Chee va cong su (2017) da thuc
hién nghién ctru diéu khién bang giong noi
cho tai xé va hanh khach trén 6 to. Hé thong
diéu khién hd tro nguoi lai va hanh khach
diéu khién mo cira bén trai, phai, bat dén tin
hiéu trai, phai. Trong do, tac gia sir dung phan
mém Matlab dé 1ap trinh thuét toan cho bo vi
diéu khién nhan dang giong ndi [8]. Su
(2019) da nghién ctru thir nghiém bo vi diéu
khién bang giong ndi dé diéu khién mot sb
chtic nang trén xe 6 t6. Mot mo dun nhan
dang giong noi sé thu thap tin hiéu gui cho
mach dién t Arduino va duoc chuyén thanh
tin hiéu s6 diéu khién cac mach dién trén xe.
Khi do, tai xé co thé sir dung giong noi dé
diéu khién hé thong nghe nhac, diéu hoa va
cua kinh xe [9]. Astuti va cong su (2021) da
nghién ctru hé thong diéu khién den trudc 6
t6 bang giong ndi voi két qua thtr nghiém cho
thay hé thong diéu khién hoat dong on dinh,
nhan dang giong ndi nhay va chinh xac [1].
Mohammadibrahim va céng su (2022) da
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thiét ké ché tao hé thong diéu khién xe mb
hinh bang giong ndi. Mach diéu khién bao
g6m mo dun nhan dang going néi V3 két noi
voi board mach Arduino dé diéu khién xe di
t6i, lui, quay vong, ré trai, r& phai. Két qua
cho thay xe thuc thi tin hiéu diéu khién dé
dang, chinh xac va tron tru [10].

Cong nghé ung dung cam bién nhan dang
giong noi trén 6 t6 chua dugc phd bién tai
Viét Nam boi gia thanh kha cao. Vi vay,
nghién cuu “Thiét ké ché tao hé théng bat tat
dén pha bang giong noéi trén phan mém
Arduino” 1a that sy thiét thuc trong nganh k§
thuat 6 t6. Muc ti€u cua nghién cuu cu thé
nhu: i) thiét ké so d6 mach dién chiéu sang xe
6 t0 va so d6 cu tao mach diéu khién dién tir
dua vao tin hiéu nhan dang giong noi; ii) ché
tao hé thong bat tat dén pha bang giong noi;
iii) thuc nghiém véan hanh hé thong bat tat dén
pha bang giong noi nhim danh gia hiéu qua
van hanh caa hé théng.

2. Thiét ké so' dd mach dién va mach diéu
Kkhién dién tir

2.1. Thiét ké so' do mach dién hé thong bt
tit dén pha bing giong néi

So d6 mach dién hé thong bat tat dén pha
bang giong ndi trén phan mém Arduino dugc

trinh bay nhu trong hinh 1.
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Hmh 1. So do mach dién hé thong bat tit
dén pha bang giong noi trén phan mém
Arduino
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Trén so d6 van thé hién song song hai
phuong phap diéu khién bat tat dén pha la
dung cong tic va diéu khién dién tr bing
giong n6i thong qua bo diéu khién dién tur
(Electronic control unit). Sau khi cap ngudn
dién tu accu, khi nguoi lai xe ra lénh “bat
pha” dé diéu khién bo diéu khién dién tir bao
gém cam bién nhan dang giong néi VR3,



Arduino module va ro le tich hop cung
Arduino module. Cam bién nhan dang giong
noi VR3 s& nhéan dang tin hi€u giong ndi,
chuyén thanh tin hiéu s6 va gui dén mach
dién tir Arduino. Néu ding véi cau 1énh giong
noi da thiét 1ap, mot tin hiéu dién ap tir chan
12 ctia Arduino module duoc giii dén kich
hoat ro le hoat dong. Khi d6, dong dién qua
chan dén pha s& duoc ndi dong (nbi mass,
tuong duong voi trang thai noi dong khi cong
tac bat dén pha bat ¢ vi tri chan HU nhu trong
so d6 mach dién hinh 1) va dén pha duoc bat
tu dong.

Tuong tu, khi nguoi lai xe ra lénh “tat
pha”, cam bién nhan dang giong néi VR3 s&
nhan dang tin hiéu giong ndi, chuyén thanh
tin hiéu sb va gui dén mach dién t Arduino.
Néu dung voi cau 1énh giong néi d thiét lap,
tin hiéu dién 4p tu chan 12 ctua Arduino
module s& ngung guii dén kich hoat ro le hoat
dong. Khi d6, dong dién qua chan den pha sé
duoc ngit dong (ngat ket ndi mass, tuong
duong voi trang thai ngét dong khi cong tic
bat dén cot bat & vi tri chan HL nhu trong so
d6 mach dién hinh 1) va dén pha duoc tat tu
dong, den ¢t duoc bat.

2.2. Thiét ké so' do mach diéu khién dién tiv
ciia by diéu khién dién tiv

So d6 mach diéu khién dién tir dua trén tin
hiéu nhan dang giong noi nham ndi va ngét
dong (nbi va ngat mass) dé bat va tat dén pha
duoc trinh bay nhu trong hinh 2.
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Hinh 2. So' d6 mach diéu khién dién tir
dwa trén tin hiéu nhan dang giong noi
Dong dién tir accu qua cong tac khai dong

cap dién ap cho cac chan VCC ciia cam bién
nhan dang giong ndi, chan 5V ctia Arduino
va chan COM cua ro le. Khi cam bién nhan
dang giong ndi nhan ding tin hiéu 1énh bang
giong n6i da duoc thiét 1ap (truong hop ra
Iénh “bat pha”), dua trén Code 18p trinh IDE
cho Arduino, mot tin hiéu dién ap tur chan 12
cua arduino sé& gui dén chan S cua ro le kich

hoat ro le hoat dong. Khi do dong dién qua
chan dén pha cho ¢ chan VCC/ COM/ 5V sé
qua chan NO va ndi mass dé ndi dong bat dén
pha.

Trong truong hop ra 1énh “tat pha”, dua
trén Code 13p trinh IDE cho Arduino, tin hiéu
dién ap tr chan 12 cuta arduino gui dén chan
S cuia ro le s& bi ngit, ro le khong duoc kich
hoat. Khi d6 dong dién qua chan dén pha cho
& chan VCC/ COM/ 5V s& khong ndi dong
qua chan NO va khong duoc ndi mass dé ndi
dong bat dén pha nén deén pha sé tat.

Luu dd hoat dong cua hé théng duoc trinh
bay nhu trong hinh 3.
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Nhén dang B Kich hoat
giong néi Arduino module
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Hinh 3. Luu d6 hoat dong ciia hé thong
2.3. Lip trinh cho Arduino

Cac thiét bi dua trén nén tang Arduino
duoc lap trinh bang ngdn ngit riéng. Ngon
ngit nay dua trén ngdn ngit Wiring duoc viét
cho phan cting néi chung. Va Wiring lai la
mot bién thé ciia C/C++ con dugc goi la
“ngdn nglt Arduino”. Ngon ngli Arduino trén
nén tang cia C/C++ rat phod bién hién nay
[11-13].

Dé lap trinh cling nhu giri 1énh va nhan tin
hiéu tr mach Arduino, mot moéi truong lap
trinh  Arduino duoc goi la Arduino IDE
(Intergrated Development Environment)
dugc su dung dé 1ap trinh cho bd diéu khién
dién tir ciia hé thong bat tat dén pha bang
giong néi trén phan mém Arduino.

Thiét 1ap Iénh bat tat den pha bang giong
no6i duoc thuc hién cu thé nhu sau: két noi
cam bién nhan dang giong n6i voi Arduino va
két ndi Arduino voi may tinh, tién hanh mo
Arduino, dau tién nap code enroll dé thiét lap
Iénh. Sau khi nap code, mo Serial chon
baud: 9600 va doc to rd cau lénh vao micro
clia cam bién dé hoc cau 1énh. Pén khi céng
Serial hién Stored la d& hoc thanh cong cau
lénh vao ID 1. Cac cau lénh khac co thé ding
ky tuong tu bang cach chon ID tiép theo tir 2,
3,4....

3. Ché tao va thwc nghiém vin hanh hé
théng bt tit dén pha bing giong néi
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3.1. Ché tao h¢ thing bit tit dén pha bdng
giong noi

Mach dién dén chiéu sang duoc lap dit
theo dung so ¢6 mach dién hinh 1. Trong do,

- Ro le diéu khién dén trudc va deén sau la
loai ro le 4 chan 12VDC 40A cho xe 0 t0 nhu
trong hinh 4 voi thong sb ky thuat cu thé nhu:
4 chan, loai thuong mé, dong dién dinh muc:
40A, dién ap dinh mac: 12VDC.

- Cau chi cua hé théng 14 loai cau chi dung
cho dong cap ngudn cham thudc, hé thong am
thanh, dén chiéu sang xe 6 t6 1a cau chi 10A,
14VDC cho dén sau va 15A, 14VDC cho dén
dau nhu trong hinh 5 voi dién ap dinh muc la
14VDC, dong dién dinh muc la 10A (den
sau) va 15A (dén dau).

Hinh 5. Ciu chi 10A, 14VDC (a) va 15A,
14VDC (b)

Céac loai den 6 t6 duoc su dung trong mo
hinh co6 cong suat cu thé nhu: Peén dau
(cot/pha) 55/60 W; Pén swong mu trudc 27
W; Den sau 5 W.

Mach diéu khién dién tr nhan dang giong
noi trén phén mém Arduino duoc ché tao theo
dung yéu cau thiét ké nhu so d6 mach dién
hinh 2. Trong do, cAu tao chinh bao g6m cam
bién nhan dang giong ndéi va module
Arduino.

Cam bién nhan dang giong noéi duoc st
dung 1a cam bién VR3, 1a mot module nho
gon va c6 thé nhan dang tin hiéu giong noi
chinh xac hiéu qua. Bat ky 4m thanh nao ciing
c6 thé dugc ghi lai nhu mot cau Iénh, nguoi
dung can phai ghi 4m giong noi trudc dé
module c6 thé nhan dién ra giong noi da duoc
ghi 4m trudc d6. Thong s6 k¥ thuat cu thé cia
cam bién VR3 nhu trong bang 1.
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Module Arduino duoc su dung la loai
Arduino UNO R3 nhu trong hinh 7 v6i thong
s6 k¥ thuat cu thé nhu trong bang 2.

Bang 1. Thong s6 k¥ thuit ciia cim bién

VR3
Danh muc Théng s6 k§ thuit
Dién ap cung | 4.5 ~5.5VDC.
cap
Dong tiéu thu | <40mA
Giaotiep s0 | 5V dang TTL cho UART
va cac chan GPIO
Giao tiép Jack 3.5 ly cho
analog microphone + chan giao

tiép cho microphone.

Bang 2. Thong s6 k§ thuit ciia Arduino

UNO R3
Danh muc Thong so ky thuiat
Vi diéu khién ATmega328 ho 8bit

Tan s6 hoat dong | 16 MHz

Dong tiéu thu khoang 30mA

Dién ap vao gidi 6-20V DC

han

S6 chan Digital 14 (6 chan hardware
/O PWM)

S6 chan Analog 6 (do phan giai 10bit)

Dong toi datrén | 30 mA
moi chan I/O

B0 nh¢ flash 32 KB (ATmega328)
voi 0.5KB dung boi

bootloader

Hinh 6. Cam bién nhin dang giong néi
VR3




H‘mh 7. Ardulno UNO R3
Mo hinh hé thong bat tit den pha béng
giong noi trén phan mém Arduino duoc lap
dat hoan thién nhu trong hinh 8.

I-Iinh 8. M6 hinh he thong bat tat den pha
bang giong noi trén phan mém Arduino
3.2. Thuc nghiém danh gia hiéu qud vin

hanh ciia hé thong

Thuc nghiém van hanh hé thong bat tat
den pha bang giong noi dugc thuc hién cu thé
nhu: Bat chia khoa cap nguon accu cho hé
thong, bat den truge (pha/cot) va den sau
bang cong tac dé klem tra chic chin rang cac
den hoat dong tot. Pung cach micro cac
khoang cach khac nhau tir 0,5 dén 2 m. Nguoi
diéu khién sé& noi to 6 cac cau l1énh “bat pha”
va “tat pha” dé diéu khién bat va tat dén pha.

Két qua thuc nghiém cho thay hé thong
chiéu sang van hanh 6n dinh, cam bién nhan
dang giong n6i hoat dong nhay va chinh xac.
Bo vi xtr Iy Arduino Uno R3 dam bao do
chinh xac va 6n dinh trong diéu khién bat tat
den pha. Khi cho thtr nghiém hiéu 1énh diéu
khién & cac khoang cach khac nhau va ra hiéu
1énh diéu khién “bat pha” va “tat pha” 50 lan
va theo thtr tu bat, tit ngdu nhién, hiéu qua
véan hanh ctia hé théng dat 100% vé tinh chinh
xac trong viéc nhan dang ding giong nodi da
thiét 1ap va diéu khién ding hiéu lénh.
4. Két luan
Hé thong bat tat dén pha xe 6 to bang

giong néi trén phan mém Arduino dugc thiét
ké ché tao hoan thién bao gém mach dién hé
thong chiéu sang xe 6 to duoc thiét ké lap dat
thém mach diéu khién dién to dua trén tin
hiéu nhan dang giong n6i. Mach diéu khién
dién tir bao gom cam bién nhan dang giong
ndi VR3 va module Arduino Uno R3 duoc
1ap trinh trén moi truong lap trinh Arduino
IDE. Hé théng bat tat den pha dugc thuc
nghiém van hanh voi két qua cho thiy hé
théng van hanh 6n dinh, cam bién nhan dang
giong noi hoat dong nhay va chinh xac, bd vi
xu ly Arduino Uno R3 dam bao d6 chinh xac
va 6n dinh trong diéu khién bat tit den pha.
Hé thong hoan toan co thé lip dat va ung
dung trén xe 6 t6 thuc té nham tang tinh tién
nghi trén xe 6 t6 dong thoi co thé ting murc
an toan cho nguoi lai khi khong can dung
thao tac bang tay dé bat tat den pha trong khi
tap trung lai xe.
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