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TOM TAT

An toan cung vai sy trai nghlem cac tinh nang cua xe dac biét quan trong anh hu’(mg
t6i strc khoe nguoi diéu khién, didu d6 dit ra cho cac nha ché tao 6 to nhung yéu ciu vé
nang cao cac tinh nang an toan chii dong cho xe. Bai bao nay trinh bay két qua nghién ciru
xay dung chuong trinh diéu khién ghé dién thong qua man hinh trén xe, két qua nghién
ctru da thay doi duge cach thirc dicu khién ghé dién tir dung dé nang ha va di chuyén
truot, gdp nga ghé vé phia trudc, sau tao tu thé thoai mai cho nguoi lai, nham giap cho
cac thao tac diéu chinh ghé dién d& mat nhiéu thoi gian, tranh nham 1an chirc ning cta
cac nut diéu khién.

Tir khéa: ghé dién, chuong trinh diéu khién, hé thong diéu khién.

ABSTRACT

Safety along with the experience of vehicle features is especially important in
affecting the driver's health, which poses requirements for automobile manufacturers to
improve active safety features for vehicles. This article presents the results of research into
developing a program to control electric seats through the vehicle’s screen. The research
results have changed the way electronic seats are controlled for lifting and moving, sliding
and folding. The seat is tilted forward and backward to create a comfortable position for
the driver, helping to make adjusting the electric seat less time-consuming and avoiding
confusing the functions of the control buttons.

Keywords: electric seat, control program, control system.

1. PAT VAN PE st dung phuong tién. Hé thdng nay c6
nhiéu tinh niang hitu ich nhu kha ning
diéu chinh vi tri ngéi theo chiéu doc,

cho phép ngudi 14i tao ra khong gian can

Ghé ngoi trén 6 t6 dong mat vai tro
quan trong trong viéc cung cap sy thoai

mai va tién nghi cho nguoi lai va hanh
khach. Hé thong diéu khién ghé ngdi co
nhiém vu tao ra diéu kién thuan loi cho
nguoi 1ai va hanh khach trong qua trinh

thiét dé 1én hodc xudng xe va diéu chinh
khoang cach dé phu hop véi tu thé ngdi.
Ghé ¢6 kha nang truot, nghiéng, nang ha,
diéu chinh do nghiéng cua tua lung ghé,
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va diéu chinh d& lung ngang. Diéu nay
cho phép tuy chinh tu thé ngdi theo so
thich ca nhan. Hé thdng ciing cho phép
diéu chinh d6 cao cua ghé dé thich nghi
v6i chidu cao cua nguoi sir dung. Dicu
nay gitp dam bao tu thé ngdi thoai mai.
Ngoai ra, ¢ cac tinh nang nhu diéu khién
tua lung, chuc nang sudi am (ddc biét la
trong diéu kién khi hau lanh) dé 1am cho
viéc ngdi trén ghé tré nén thoai mai. Hé
thong ciing c6 tinh nang ghi nhé vi tri cia
ghé, cho phép luu trir va tu thiét 1ap lai
céc cai dat cua nguoi dung. Bing cach sir
dung cong tic diéu khién ghé dién phia
trudc (ECU diéu khién vi tri), hé thong
thuc hién cac nhiém vu nhu diéu khién
truot, nghiéng, nang ha ghé va cac motor
nang ha phia trude [1].

Motor d& lwng

Motor nang ha
ghé sau

Motor hgé iung
Motor trirot ghé

Cong tac diéu
khién @& lwng

Céng téc didu khién
t hop
Hinh 1. Cdc céng tdc diéu khién va cdc huéng di
chuyén cua ghé [2]
Céc by phén chinh cua ghé dién gom:

Motor: Motor diéu khién ghé 1a loai
motor dién dung nam cham vinh ctru, su
dung dién 4p mot chiéu 12V. Mdi motor
s¢ dam nhiém nhiém vu riéng, trén ghé
diéu chinh 10 hudng gém: Motor trugt
ghé, motor nang ha ghé trudc, motor ning
ha ghé sau, motor nga lung va motor d&
lung [3].

- Motor truot gitip ghé di chuyén tién
hogc I theo chiéu doc dé diéu chinh
khoang cach giira nguoi ngdi va vo ling
dbi véi ghé 1ai va khoang cach giira céac
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ghé d6i v6i ghé sau. Piéu nay cho phép tuy
chinh vi tri ngdi dé dat duoc su thoai mai
va kiém soat t6t nhat khi 14i xe.

- Motor nang ha ghé truéc c6 kha ning
diéu chinh goc nghiéng cua dau gdi, tao ra
su hd tro cho phén dudi cua chan va doi
chan ctia ngudi ngdi.

- Motor nang ha ghé sau duoc su dung
dé diéu chinh d6 cao cua ghé. Piéu nay
gitip ngudi ngdi co thé nang hodc ha ghé
dé dam bao mot goc nhin tot hon.

- Motor ngi lung cho phép diéu chinh
goc nghiéng cua tua lung ghé. Tya lung
ghé nghiéng vé phia trudc hodc phia sau,
tao ra su thoai mai tdi uvu cho ngudi ngdi.

- Motor d& lung cho phép diéu chinh
d6 phong 1én hay ha xudng cua lung ghé.

Hinh 2. Motor diéu khién ghé

Cong tic diéu khién: Cong tic diéu
khién ghé duoc dit ¢ vi tri bén trai ctia yén
ghé, dung dé diéu khién cic ché do hoat
dong cua ghé. Cong tic to hop dung dé
diéu khién motor trugt, motor nang ha ghé
vé phia trudc, motor nang ha ghé sau va
motor nga lung. Cong tic d& lung dung dé
diéu khién motor d& lung.
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Hinh 3. Céng tdc diéu khién ghé

Cac nghién ctu trong nudc co lién
quan dén dé tai chu yéu dudi dang cac mo
hinh phuc vu hoc tap tai cac truong Dai
hoc, Cao déng hodc céac dé tai tdt nghiép
cua sinh vién.

Dé tai “Nghién ciru ché tao mé hinh
diéu khién ghé ngoi bang dién”, dugc thuc
hién nim 2021, ché tao mé hinh ghé dién
trén xe 0 t6, trinh bay cu tao va nguyén
Iy lam viéc cia mo hinh. Pa thyc nghiém
hoat dong ciia md hinh véi céc ché do lam
viéc cuia ghé dién [4]. Dé tai “Thiét ké, ché
tao mé hinh diéu khién guong chiéu hdu tu
dong, diéu khién ghé dién” dugc thuc hién
nam 2012. Dé tai da thuc hién thiét ké hé
thong diéu khién guong chiéu hau trén sa
ban, thiét ké ghé dién cua xe Toyota trén
mo hinh va thiét ké cac bai thuc hanh phuc
vu cho muc dich hoc tap [5].

Trén thé gidi viéc nghién ctru hé thong
ghé ngdi trén 6 t6 diéu khién dién tir da
dugc nghién ctru va phat trién cing véi su
xuat hién va phat trién cac dong xe sang
trong. Tuy nhién, céc cong trinh nghién
ctru dugc cong bd duédi dang cac bai bao
khoa hoc trén céc tap chi. Co thé ké dén
mot s cong trinh nghién ctru tidu biéu
sau: Cong trinh nghién ctru cia Hanumant
N. Kale va C.L. Dhamejani trinh bay
tat ca cac thong so cua ghé lai nhu nhan
tric hoc cua con ngudi, cac thong sb lién
quan dén cong thai hoc, chit liéu ghé, cac
thong sb lién quan dén an toan, su thoai
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mai cling nhu trong lugng va tinh tham
my vé ghé 1ai. Két qua nghién ctru cho
thdy cac thong s6 anh huong dén thiét ké
ghé 14i rat phuc tap trong thyc té, trong d6
cac thong sb vé nhan tric hoc con ngudi,
kich thudc ghé, vat liéu ctia ghé 14i 1a anh
huong 16n nhat [6]. Cong trinh nghién ctru
cua S Himmetoglu, M Acar, K Bouazza-
Marouf, A J Taylor da trinh bay ba khai
niém ghé 6 t6 phan Gng, dugc thiét ké dé
giam thiéu thuong tich do chén thwong
cot séng ddi voi nhiéu mirc d6 nghiém
trong cua va cham thong qua chuyén
dong phdi hop cua cac bo phan ghé bang
phuong phédp mé phdng [7]. Cong trinh
nghién clru cua Lizandra da Silva, Silvana
Ligia Vincenzi Bortolotti, [zabel Carolina
Martins Campos and Eugenio Andrés
Diaz Merino da nghién ctru su thoai mai
ciia nguoi lai xe bang phuong phap phat
trién mot mo hinh 1y thuyét thién vé tinh
nang tién nghi trén ghé 6 to thong qua viéc
xac dinh cac khia canh vé vat ly, tam ly,
dbi twong, bdi canh va moi truong. Két
qua nghién ctru dugc tng dung trén xe 0
t6 nham ting sy thodi mai cua nguoi 1ai
xe [8].

2. XAY DUNG CHUONG TRIiNH
PIEU KHIEN GHE NGOI BANG
MAN HINH

Dé c6 thé didu khién ghé thong qua
man hinh android hodc smartphone ching
ta can phai c6 mot tng dung duoc két
ndi véi mach diéu khién ghé thong qua
Bluetooth.

2.1. Mach giao tiép véi man hinh

Mach diéu khién vira c6 chirc ning
diéu khién ghé théng qua cac tin hiéu tur
cong tic diéu khién t6 hop va cong tic diéu
khién d lung, vira c6 thé giao tiép véi man
hinh thong qua mach Bluetooth HC-05.
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Hinh 4. Mach giao tiép véi man hinh

Nguyén 1y hoat dong: Tin hiéu diéu
khién duoc gl di tr man hinh, mach
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Bluetooth HC-05 s& nhan céc tin hiéu diéu
khién. Tin hiéu s& dugc truyén qua mach
Arduino nano. Mach Arduino nano co
nhiém vu xu 1y céac tin hi¢u dé va dua ra
tin higu diéu khién dén IC 74HC595. IC
74HS595 nhan tin hiéu diéu khién tir mach
Arduino nano s& diéu khién cac transistor
dan hoic khong dan. Khi cac transistor
duogc didu khién, qua do diéu khién dong
mé& cac relay. Khi cac relay dugc diéu
khién déng hodc mé s& diéu khién dong
dién di dén cac motor.

Hinh 5. So dé nguyén ly hoat déng

2.2. Chwong trinh diéu khién bang
Arduino

Str dung phan mém Arduino IDE dé lap
trinh diéu khién ghé. Arduino IDE 1a mot
phan mém ma nguén mé chu yéu duogc sir
dung dé viét va bién dich ma vao module
Arduino. N6 c6 cac phién ban cho cac hé¢
diéu hanh nhu MAC, Windows, Linux va
chay trén nén tang Java di kém voi cac
chtrc ning va lénh c6 san dong vai trd quan
trong dé g 151, chinh sira va bién dich ma
trong moi truong. Co rt nhidu cac module
Arduino nhu Arduino Mega 2560, Arduino
Mega, Arduino Leonardo, Arduino Micro
va nhiéu module khac. Mdi module chira
mot bo vi diéu khién trén board mach dugc
1ap trinh va chip nhan thong tin dudi dang
ma. Ma chinh, con dugc goi 1a sketch, duoc
tao trén nén tang IDE s€ tao ra mot file

22

Hex, sau d6 duoc chuyén va tai 1én trong
bo diéu khién trén board. Méi truong IDE
chu yéu chira hai phan co ban: Trinh chinh
sira va trinh bién dich, phan dau sir dung
dé viét ma duogc yéu cau va phan sau duoc
sir dung dé bién dich va tai ma 1én module
Arduino. Moéi truong nay hd trg ca ngén
ngtt C va C ++.

Chuwong trinh chinh:

void loop(){
CT 10);
CT 2();
for(byte m = 0; m<=15; m++){
if(Data_1[m]==0){
if(Data 2[m]==0) m++; else
while(Data_1[m]==0){ Out 1 =100 + m;
Serial.write(Out_1); CT_1();
CT_20;}}
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else { Out_1=99;
if(Data 2[m]==0){ Out 2 =200 + m;
else{ Out 2 =230 + m; Serial.
write(Out_1); Serial.write(Out_2);
delay(2);} }

2.3. Chwong trinh diéu khién trén
man hinh

Xay dung chuong trinh diéu khién bang
MIT App Inventor [9], MIT App Inventor
cho phép tao ra 1 ung dung dé diéu khién
cac thiét bi thong qua Bluetooth hoic wifi.

- Céc bude xay dung phan mém diéu
khién:

+ Bwéc 1: Pang ky hoac dang nhap
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tai khoan va mo MIT App Inventor. Pau
tién, s€ truy cip vao MIT, dang nhép tai
khoan Google va khoi tao mdt project mai.
Lic nay, trén man hinh s€ c6 giao di¢n
don gian gdm 3 phan chinh: Bén trai 1a tap
hop céc control bao gom: User Interface,
Media, Sensor, Social... Pé str dung nhiing
nut diéu khién nay, chung ta chi can click
chudt va kéo tha vao Screen. O giira 1a
Screen mo6 phong man hinh tng dung cua
chung ta, ciing 14 noi hién thi project khi
hoan thién. Con bén phai 14 cira s6 quan ly
cac Components, Media, va Properties cho
ting Control. Ta s& dung cac khdi block
nay dé thiét ké nén phan diéu khién bén
ngoai cua ung dung.

¥ MIT - B - - - o =
APP INVENTOR Projects Connect Build Settings. Help My Projects  View Trash  Guide English
[ [ e v S T+ |
Palette Viewer | All Components - Properties.
Dl Comats Olispiay hidden components in Viewer T screen Scmen o)
User Interface || Phone sze (505.320) v W Appearance.
P [ Anckod 5+ Dvices (Ancria ateril) v Aboutsereen®
& Checksox ® s
NignHorizontal
DatePicker Left:1 -
@ image Alignvertical ™
Top:1 -
[A] Label ® o
BackgroundColor
& Usteicke [ oefoutt
= UstView Backgroundimage
Nona.
A Notifer ®
Biil)ﬂ-ull‘!’evl:tG
) PasswordTextBo o
W Shider CloseScreenAnimation
Spinn o
L HighContrast
o Swich o
0 Tertgo
Rename | Delete
B8 TmePicker
WebView Media
Upload File ... ba

Brivacy Policy and Terms of Use:

Hinh 6. Giao dién MIT App Inventor khi bdt dau

+ Budc 2: Tao giao di€n cho man hinh.

thu muc User Interface. Piéu chinh kich

A , . ’ .
Thém cac button, checkbox, image,... trong  thudc trong thu muc properties.
MBI puecn ot b e e T T ——
|~ [ [ =
 Palette. | Viewer | 24 component - Properties.
T CIospley hdden compenents s iemer ® [sawent o TG
e Montorsize (1024768) ~ S @vertcainmangenente| | ¥ Appesrance
@ ouen 8 Borzontalanange Aboutscreen ”
Blaben p
@ Checnox Hounoar proS—
e TRUONG DAI HOC SU PHAM KY THUAT VINH LONG P — Com 3]
@ e iabeiz Asgoverseal
™ KHOA CO KHI DONG LY'C JLM ]
B tawicer © Dhimesrmmee | f 0 *=*
- e @ Pl P
A Nother e m . o
e Sl | G
- - DIEU KHIEN GHE Buomie | comemmiin
e :
& o A ol | [
. Swich Dot =) .
- W w « — e
) (3 ]
N S
e = s
e
Layout Elcham Thang g
e souprg ‘Showstatus8ar
= [ - =
e @ .
= P (o
chane By s Taore
o mmum ‘mm lmmr.- e -

Hinh 7. Thiét ké giao dién man hinh
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+ Budre 3: Viét code lap trinh cho tng  hinh code. Khi lap trinh code, str dung cac
dung. Sau khi diéu chinh giao dién man ménh dé nhu: if then, when do, if else,... dé
hinh, bude tiép theo 1a sang phan code tmg  tién hanh tao nén cac cau lénh. Bén trai man
dung. Goc trén bén phai man hinh c6 nit  hinh s& ¢ cac cau lénh da dugc soan san.
Block, can click vao d6 dé d6i sang man  Tiép la ghép 1énh vao ménh d& hoan chinh.

mlllw Projects »  Comect+ Buld~  Setiings+  Helps MyProjects  ViewTrash  Guide  Reportanissue  English = tronghuuspki@gmail com »
Dieu_Khien_Ghe_OK ceent + | AddSoren.. Project ropetie | Pubish o Gallry
Blocks Viewer
Brongrn  * | [N Screent - R 0 Danh_sach,_Biuetooth « W A
(Al Laberz o call (SN AskForPemmission do [[o) i call EIEESIEINER Connect R
= Danh_sach_Bluetooth permissionName | Permission (EEERGIEIITEE ELGIEE Danh_sach Bluetooth A& j ion
(AlLabeis EC8 Chon_bluetooth ~ i Text + MERER Chua ket noi 1 JEETY Chon_bluetooth ~ i Text + U P4 ket noi |y
8 Bhorzontalrrangemen £ global Dla_chl_HC05 + [EM=IIN Luu trir = KeEVEINC EE8 Chon_bluetooth + M BackgroundColor « KUME |
Echon_bivetooth tag | “E] etbl | C-IN Luy_dia_chi - |
8 BhorizontalArrangemen] valuelTagNotThere | * (@ & LSRR Danh_sach Bluetooth - 1 Selection - |
= ; -
: o) if |  BluetoothClient1 + |
8 B\lenmlmanoemer ‘ih‘ LA Bieicaticiien RN ErabicHy (L SEEE Chon_bluetooth + M BackgroundColor + KG)
en  call (IACETIED StartActivty
Bong.Trooo & ) call ([EIEEIE -ShowMessageDialog
= !
B Tuee S8 W goval oo oos -} < e
8 Bﬂoﬁzwulhrﬁnqm — -
a8 X then™ set [N h ~ M Text - Jt G
Truot_Lui ] title
a set CREEHNED . G| trve - |
Button1 buttonText
set (ENED fo
ot Tien >
8 Dvertcalanangemer when ([(TI[TZ0ED AtterChoosing -
Brvong.s0u when (EEEED Timer ciioiee) the:.
" W Clock_1 + N TimerEnabied * L faise * | =
Briosau o ~ ! do (] if compare texts | get Grnl S8 ()"
O 79 || Z\BlueloothClientt + | Enabled
Rename  Delete &han ]1:1:( call EEIEIEITRS -Connect then call EITECCTIEETG Disconnect
—— Show Warnings address | get (IR 5 Chon bluetooth + A Text + MR Khong ket ol B when G
Meda | T TR Chon_bluetooth » I Text + JRIBGL B4 ket nol |8 & Chon_bluetooth + Jif BackgroundColor * JIERE( do- o] If

Edcham Thann inn

Privacy Policy and Terms of Use

Hinh 8. Giao dién lap trinh
Y3 MIT Projects »  Connect+  Build +  Settings +  Help = MyProjects  ViewTrash  Guide  Reportanlssue  English +  tronghuuspki@gmail.com »

B aPP INVENTOR
Screem ~ | A Screen .| BemoveSoen | ProjctPoperties | Pubish o Gallry  Desiger | -

Blocks Viewer
*m. | BUEN Chon_ bluetooth » et g
:;‘-‘m do | (o) if [,J 1ot [ BluetoothClient1 + [ IsConnected *

:Tm then | set globalThit bi_d&_ghep noi * RERMENERCCECE AR
Woicionaes ffjf each Il 0 BluetoothClient1 + = AddressesAndNames *

.Coluri
= — do | cllb b= S EeEE global Thiét bi da ghép ndi ~
Werocedures T

8 [ screen item |

© [Dverticalirrangementd

© ByorizontalArranger S

= i l N . .al = o - . 1l
B (o) if ([ RN global Thidt bi da_ghép_nbi - 0
BluetoothClient! ()

Beutton

m::z""”‘" i1 W Danh sach Bluetooth » B Elements + 0] (!
(— [

Rename  Delete

Media

ﬂf‘hnm Thann inn
Privacy Policy and Terms of Use

Hinh 9. Code két néi Bluetooth
Code cac chuc nang dicu khién ghe. s& gui | gia tri vé mach diéu khién. Moi gia

Khi 1 phim chirc nang dwoc nhin, tmg dung  tri dam nhiém 1 chirc nang khac nhau.
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when (ESERGTERS TouchDown
do call [EMERE eI -Send1ByteNumber

number
=

when “TouchDown
do cal [EMEGEGEEGSIEN -SendiByt=Number

number
=

when “TouchDown
do call [EMEEaEE 0 -SendiByteNumber

number
S,

when _TouchDowm
!du call EFEEEGETEL IS -Send1ByteNumber
|

| number
-

when ([ERTBSETE -TauchDaum
do - call [EMERENETNNIES -Send1ByteNumber

number
b

when [EEEEEMES TouchDown
dos call [EFEEEGETESIEN Send1ByteNumber
number

-

when [[EEMLTRE -TouchDown:
ido call [EIELEETE RS -Send1ByteNumber
number

S

when TouchDown
do  call [E0EGEGEEGETEE Send1ByteNumber
number

-
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N Nang_Truss - AT
T BluetoothClient! « BTG E T

number
L -

when “Touchtlp
e call EMTEGe i -Send1ByieNumber

| number
-

when QTZEITRR TouchUp
da call EMEEEOEEERS Send1ByteNumber

number
Y,

when [EFTETRISES -TouchUp

| do call EMEREOEEEIES -Send1ByteNumber
1 number
| S

when (EIEESETRA) Touchp
do call [EMEEEGE GRS -Send1ByleNumber

number

don call [EFERENEENNEN SendiByieNumber

number
S

when (CEERESRD TouchUp
don call [EMERE NSRS SendiByteNumber

number
S

when ([FEWETEN TouchUp
da call EMEEIOETEIE Send1ByteNumber

number
S—

Hinh 10. Code cdc chifc néng diéu khién ghé

+ Bwéc 4: Chay thu chuong trinh.
Sau khi hoan thién phﬁn code khién, can
chay thir img dung dé dam bao cac chuc
ning hoat dong theo dung yéu cau. Trong
thu vién Connect, chon AI Companion.

Sau d6 trang wed s& xuat hién 1 mi QR.
Dung phdn mém MIT AI2 Companion
trén dién thoai dé quét ma QR do, doi vai
gidy, sau d6 c6 thé chay thtr tng dung trén
dién thoai.

type in the

or

Projects ~ Connect ~ Build ~ Settings ~ Help ~
Al Companion

Emulator
UsB

Refresh Companion Screen

Reset Connection

Hard Reset

scan the QR code

Six Character Code

scan QR code

Your IP Address is: 192.168.1.7
Version: 2.68

[[] use Legacy Connection

e o e S R S O e S e i A S e s

Hinh 11. Thir iing dung bdng dién thoai

+ Bwéc 5: Luu ung dung va xuét ban
ra file apk. Sau khi thtr rng dung, ddm bao
cac tinh ning diéu khién ghé da dung va
tmg dung c6 thé hoat dong 6n dinh. Can

TRUONG BAIHOC SUPHAM KY THUAT VINH LONG

xuat chuong trinh ra file apk dé sir dung
ung dung trén man hinh. Trong thu vién
Build, chon Android App (.apk) dé xuét
chuong trinh.
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Projects Connect ~ Build ~ Settings Help ~

Android App (.apk)

Android App Bundle (.aab)

_Screen_checkpoint;

Viewer

Hinh 12. Xudt chuong trinh

+ Buwdc 6: Cai dat file apk vao man
hinh android.

TRUONG DAI HOC SUPHAM KY THUAT VINHLONG A
KHOA CO KHI DONG LUC

DIEU KHIEN GHE

Hinh 13. Giao dién man hinh android
sau khi hoan thién

3. THUC NGHIEM VA PANH GIA
KET QUA DPIEU KHIEN GHE DIEN
BANG MAN HINH

3.1. Thuc nghiém
- Quy trinh kiém tra truéce khi vin hanh:

+ Do kiém tra nguon dién trude khi cap
nguon cho mach dién;

+ Kiém tra lai 1an cudi tat ca cac thiét
bi va day noi.

- Tién hanh cho mé hinh chay thir:

+ Kiém tra tong thé hé thng;

+Kiém tra dc quy, cac mdi ndi day dién;

+ Bat khoa dién (cong tic may), cip
nguodn cho hé thong;

+ Xem man hinh c6 sang 1én hay khong;

+ Xem cac dén ¢ mach Arduino va HC
- 05 c6 sang deén hay khong;

+ Nhan biéu twong Bluetooth dé két
noi va chon thiét bi két noi la HC - 05;

+ Van hanh cac ché do diéu chinh nhu
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da thiét lap;

+ Trong khi chay thir néu thay xuat
hién su cb bat thuong thi phai ngimg va
kiém tra lai thiét bi, khic phuc hu hong,
thay thé néu can thiét. Hiéu chinh lai cac
thiét bi dat yéu cau.

3.2. Panh gia két qua diéu khién ghé
dién bing man hinh

- Uu diém:

+ Piéu khién dé dang, nhanh chéng va
thuan tién;

+ {t bi hu hong do khong co tiép xtic
co khi;

+ Tich hop dugc nhiéu tinh ning khac
trén man hinh nhu di€u khién ghe, tao Pan,...

- Nhuege diém:

+ Can phai két ndi voi man hinh thong
qua Bluetooth.

4. KET LUAN

Két qua nghién ctru ¢6 y nghia khoa
hoc khi thay ddi duoc cach thirc diéu khién
ghé dién, nham gitip cho céc thao tac diéu
chinh ghé dién d& mét nhiéu thoi gian,
tranh nham 13n chie ndng cia cac nat diéu
khién. Nghién ctru mang tinh hi¢u qua cao
vé d6 hai long ctia hau hét nguoi tiéu dung,
toan bd cac nat diéu khién cua ghé dién
duogc tich hop vao man hinh android, ngoai
ra con hiéu qua vé d6 an toan giup cho
nguoi lai d& dang hon trong cic thao tac
diéu chinh ghé trong qua trinh di chuyén
va khong bi nham 1an giira cac chirc ning
ciia ghé anh huong khién nguoi 1ai mat
tap trung. Bén canh céc két qua dat duoc
ctia md hinh, viéc ap dung san pham vio
nghién ctru va giang day vé hé thong diéu
khién ghé dién trén 6 to ndi riéng va hé
thong dién than xe noi chung dat duoc hiéu
qua va tinh thyc tién rit cao.
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