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Tom tat:

Diéu khién thiét bi tir xa bang dién thoai thong minh dang la mot huo‘ng nghién ciru moi duoc cac
hoc gid trong va ngodi nuwde quan tam va phdt trién. Ddc biét sy phdt trién cia cong nghé khong ddy nhuw
Bluetooth, wifi da dwoc tich hop trén cac Smartphone. Bai bdo nay gioi thiéu va trinh bay ngan gon mot
thiét ké sir dung Smartphone dé diéu khién xe mé hinh qua séng Bluetooth, cdch xdy dung phan mém diéu
khién trén nén tang hé diéu hanh Android sir dung phan mém Android Studio. Két qua cia dé tdi nay sé la
co s6 thiét ké diéu khién xe do diong, xe do tham trong cdc linh viee an ninh va quoc phong, cdc hé thong

diéu khién khong day irmg dung trong thue tién sir dung séng Bluetooth.
Tir khoa: Diéu khién, xe mé hinh, Android, Android Studio, Bluetooth.

1. MO PAU

Cung v6i sy phét trién ctia khoa hoc k§ thuat
va cong nghé thong tin, nhu cdu didu khién cac thiét
bi tir xa nho cac hé théng théng minh ngay cing
dugc quan tim. Cac hé thong co day ciing dang
dugc thay thé dan bang cong nghé khong day vai
muc dich giam bét su cﬁ)ng kénh, phirc tap ma van
c6 thé dép v g nhu cau truyen nhan thong tin. Hién
nay c6 nhiéu cong nghé truyén nhan khong day nhur
RF (RF, Radio Frequency), Wifi, Bluetooth, vv. Ba
c6 rat nhidu nghién ctru sir dung cong nghé nay dé
diéu khién thiét bi cho gia dinh hay phat trién hé
thong ngdi nha thong minh [1], hodc sir dung tin
nhin SMS dé diéu khién céc thiét bi dién [2]. Vi
viéc sir dung Smartphone diéu khién thiét bi dién
thong qua séng Bluetooth trén thé gidi c6 nhiéu
nghién ctru dién hinh [3]. O trong nudc mot s dé
tai nghién ctru khoa hoc trong sinh vién da dugc
trién khai [4], do viéc diéu khién cac thiét bi khong
can khoang cach xa nén cac nghién ctru nay van
chi dimg lai & chuén Bluetooth 2.0 vé&i khoang cach
toi da 1a 10m. Mot s6 dé tai diéu khién xe mo hinh
sit dung song RF [5] nhung nhuoc diém cua song
RF la kha ning chdng nhiu kém va tinh bao mat
khong cao. Vi vay, viéc thiét ké bd diéu khién xe
bang Smartphone thong qua song Bluetooth sir
dung chuan 4.0 s& giai quyét van dé vé khoang céach,
tbc do truyén cling nhu tinh bao mat. Nghién ctru
nay 1a budc dau dé giao tiép vi diéu khién va dién
thoai thong qua song Bluetooth, cach viét img dung
trén nén tang hé diéu hanh Android qua d6 c6 thé
phap trién cho nhiéu bai toan diéu khién khong day
g dung trong thyc tién. Cac bo diéu khién xe do
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duong, xe do tham trong céac linh vyuc an ninh va
qudc phong.

Noi dung bai bao tap trung vao viéc xay
dung thuat toan diéu khién, thiét ké mach diéu
khién va xay dung giao dién diéu khién chay trén
nén Android v6i chuan giao tiép Bluetooth 4.0, tc
do truyén tai 1én dén 25Mbps, khoang cach truyén
t6i da 1a 100m va dé dang ghép doi cac thiét bi.

2. XAY DUNG HE THONG PIEU KHIEN XE
MO HINH BANG SONG BLUETOOTH
2.1. Xay phin mén diéu khién, thiét ké va ché tao
mach diéu khién

Hé thong diéu khién bao gdm hai phan chinh
la ph?ln mén diéu khién duoc cai dat trén dién thoai
va phﬁn mach diéu khién trung tdm duogc dat trén
Xe.

2.1.1. Xay dung lwu do thuit toan

Phan mém tmg dung duoc viét bing ngon
ngtr Android Studio, co thé cai dat dugc trén tat
ca cac Smartphone st dung hé diéu hanh Android.
Phan mém diéu khién xe mé hinh tng véi cac
chirc nang di chuyén tién, 10i, 1& trai va r& phai; voi
mdi cac chitc ning twong tmg Smartphone s& giri
ma riéng t6i module Bluetooth 4.0. Khi module
Bluetooth nhan duogc tin hiéu sé€ truyén dén vi xu
ly dé xur 1y va diéu khién dong co. Hinh anh tim
kiém thiét bi, giao dién diéu khién trén dién thoai
va luu dd thuét toan duge thé hién & cac hinh 1, 2
va 3 tuong Ung.
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Hinh 2. Giao dién trén hé diéu hanh Android
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Hinh 3. Luu dé thudt todn

2.1.2. Thiét ké mach diéu khién

Mach diéu khién trung tam dugc thiét ké nho
gon nho sir dung vi diéu khién PIC 18F4431 (PIC
Programmable Intelligent Computer), ¢6 wu diém

38 Khoa hoc & Cong nghé - S6 14/Thang 6 - 2017

vé tdc do xir Iy nhanh hon ho vi didu khién 89C51
do ¢6 bd nhé chuong trinh va b nhé dir lidu riéng
biét. Bén canh d6 PIC c6 co ché bao mat cao cho
phép ngudi 1ap trinh dit mat khau nap chuong trinh
vi vay nguoi su dung s& khong thé tai ma chuong
trinh tr ch1p xuong neu khong c¢6 mat khau. Mach
diéu khién duoc két nbi véi Smartphone thong qua
module Bluetooth 4.0. Pong co dugc diéu khién
thong qua khoi cong sudt st dung IC L298 (IC,
Intergrated Circuit). Toan by mach dugc cung cap
bdi hai ngudn p1n la 9V va 4.8V, trong d6 nguon
pin 9V cung cép cho ngudn vi xir Iy va module
Bluetooth; ngudn pin 4.8V cung cép cho dong co.

2.2. So @6 khdi h¢ théng

M6 hinh hé thong bao gdm cac khdi nhu
khoi Module Bluetooth, khi Xu ly trung tam, khbi
cong sudt dong co va khdi ngudn duge két ndi véi
nhau nhu Hinh 4.

SmartPhone
da cai (rng
dung diéu khién

Khéi module
Bluetooth

Khéi cong suét
digu khién
Bong co

Khéi xir Iy

Khéi ngudn
trung tam

Hinh 4. M6 hinh hé thong

2.2.1. Khéi module Bluetooth 4.0 HM-10
Module nay c¢6 kha ning giao tiép véi cac
thiét bi cua Apple ciing nhu cac thiét bi sir dung
phin mém Android c¢6 hd tro chuén Bluetooth 4.0
thong qua tap 1énh AT. Véi uu diém 1a kha ning
tiéu thu dién nang thap (400pA & Sleep Mode) va
khoang cach truyén xa hon Bluetooth 2.0 rat nhiéu
(100m khong vat can). Module c6 nhiém vu nhan
tin hi¢u tr dién thoai, tin hiéu dugc gui vé vi xtr ly
trung tim va dua ra cac 1énh diéu khién tuong tng.

Hinh 5. Module Bluetooth 4.0 HM-10
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2.2.2. Khéi cong suat diéu khién dong co

Tin hiéu ra tir vi diéu khién c6 dong dién
20mA, dién 4ap 4.8V. Dé diéu khién hai dong co
cho xe, mdt dong co lai diéu chinh hudng va mot
dong co déy ta can su dung hai mach cAu H hoic
IC Inter chuyén dung L 298 dé khuéch dai tin hiéu
didu khién. IC 1298 dugc tich hop hai bo cau H
bén trong dé diéu khién dong co; IC nay co dién 4p,
dong dién 1am viéc 16n nhét 1a: 40V, 3A; IC c6 két
cAu gon nhe, gia thanh thép vi vay lya chon IC L298
trong mo hinh nay la phu hop.

Hinh 6. Hinh anh IC L298

So dd két nbi L 298 vé6i dong co duoc thé
hién ¢ Hinh 7.

Hinh 7. So d6 két noi L298 véi dong co

2.2.3. Khéi xir Iy trung tim

B0 x1r Iy trung tam c6 chirc nang nhan thong
tin tr Smartphone thong qua module Bluetooth sau
do xtr ly, diéu khién dong co. Dé thuc hién cac chirc
nang xr Iy tin hiéu c6 rat nhiéu loai vi xir 1y nhu vi
diéu khién 89C51, vi diéu khién PIC, hodc AVR.
O bai bao nay nhom tac gia lya chon vi diéu khién
PIC 18F4431 ctia hiang Microchip. Pay 1a vi diéu
khién 8 bit, co toc do xir Iy ciing nhu nhing két ndi
ngoai vi dap mg day du cac yéu cau dit ra cta bai
toan. Mot sé uu diém ndi bat cia PIC 18F4431 1a ¢
hd trg UART, bo nhé Flash Program 16KB, RAM
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768B, va st dung b dao dong 40Mhz cho tbe do
xt ly nhanh hon.
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Hinh 8. So' d6 chdn PIC 18F4431

Luu dd thuat toan chwong trinh didu khién
duoc thiét ké nhu Hinh 9.

Hinh 9. Luu dé thudt toan diéu khién

Journal of Science and Technology 39



ISSN 2354-0575

3. KET QUA THUC NGHIEM VA THAO
LUAN

Mach diéu khién xe bing Smartphone thong
qua song Bluetooth dugc thiét ké va da qua thir
nghiém cho thiy khoang céch truyén, nhan giita
Smartphone va xe 1én dén 70m, xe c6 thé chay tién,
lui, ré trai va r€ phai voi kha nang dap ung nhanh va
khéng bi nhidu tir cac thiét bj khac.

V6i viée xay dung phin mém tng dung cai
dat trén nén Android thi tit ca cdc Smartphone cai
dat tng dung nay déu c6 thé didu khién dugc xe va
khéng can diéu khién khac di kém.

V& tinh bao mat khi xdy viét chuong trinh
diéu khién trén dién thoai dé thuc hién két ndi giita
hai thiét bj phan mén yéu ciu mi xdc nhan két
nbi do ngudi lap trinh cai dat. Vi vy muén diéu
khién duoc thiét ngoai viéc dién thoai da cai dit
phan mém diéu khién thi cAn c6 ma két nbi. Day la
vu diém cua séng Bluetooth so v6i song vo tuyén.
Ngoai ra chuin Bluetooth 4.0 sir dung k¥ thuét nhay
tan & tAn sb 2.5GHz, lién lac gilra thiét bi s& thuc
hién 1600 1an nhay trén gidy ¢ 79 tin sé khac nhau
muc dich dé giam anh hudéng cua Fading da duong
va tang chét lugng duong truyén.

Hinh 10. Hinh anh sdn phdam hodn thién

Tai liéu tham khao

4. KET LUAN

O bai bao ndy, nhom tac gia da thiét ké
thanh cong hé théng diéu khién xe mo hinh bing
Smartphone sir dung phin mém Android dua trén
song Bluetooth hoat dong hiéu qua. Kha nang dap
(g diéu khién nhanh, san phim c6 thé hoan thién
dé ban trén thi treong hoac dé 1am thiét bi day hoc,
trién 1dm. Tuy nhién kha niang dap tng (tbc dd
truyén dir liéu) méi chi dimg & murc dinh tinh chua
¢6 do kiém giam sat, hé thong chi thir nghiém & dia
hinh bang phing, vin dé ting giam toc do cho xe
chua duoc xem xét.

Trong twong lai, nhom tac gia s& phat trién
thém phin camera dé thu nhap hinh anh gui vé
Smartphone va c6 thém cac tinh nang canh bao
cling nhu thay d6i két ciu co khi dé c6 thé di chuyén
dugc trong nhiéu dia hinh khac nhau phi hop véi
cac tng dung trong cac linh vyc nhu ctru hg, do
dudng, an ninh va qudc phong.
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REMOTE - CONTROL DEVICES
BY SMART PHONE BASED ON BLUETOOTH WAVE

Abstract:

Remote — control devices by smart phone is new research which is cared and developed by
Vietnamese and foreign researchers. Specially, wireless technology developing is integrated in Smart phone
as Bluetooth, wifi. This paper presents a design using a smart phone to control car model through Bluetooth
wave based on Android system. Result of the search is a basic theory for designing and controlling road
tracking and explorer vehicles in security army applycations.

Keywords: remote control, Car model, Android, Bluetooth.
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