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PHUONG PHAP CAI TIEN PANEL PIEU KHIEN PONG CAT TU XA DA
THIET BI PIEN TRONG NHA THONG MINH UNG DUNG SONG RF VA WIFI

TOM TAT

Ding Ngoc Trung”
Truong Pai hoc Ky thudt Cong nghiép — DH Thadi Nguyén

Bai bao dé xuat mot giai phap cai tién bo didu khién dong cit thiét bi dién tir xa trong ngdi nha
thong minh thyc t& dang s dung hién nay. Trén co s két hop cic modul thu phat song
RF315MHz va modul phat song wifi dé truyén thong tin hi¢u diéu khién tir bo xir Iy trung tim voi
thuat toan di duoc 1ap trinh sin t6i cac thiét bi dién dan dung trong ngdi nha. Trong d6, ¥ tudng
chinh 13 cai tao bd ma hoa ctng ctia module thu phat song RF315MHz thanh bd md héa mém véi
mdi kénh diéu khién c6 thé dam nhiém déng cit duoc 256 thiét bi dién. Bén canh do tiy thude vao
sd nut 4n trén m6i panel diéu khién ma co thé phdi hop tao ra dugc panel diéu khién da thiét b
dién theo yéu cdu cua timg cong ngh¢ trong ngdi nha. Hon nira voi giai phap nay cho phep chang
ta c6 thé diéu khién tir xa cac thiét bi trong ngdi nha thong qua nhiéu panel khac nhau. P& minh
chimg cho tinh dung dén cia giai phap dé xuét, trong bai bao da xady dung module thuc nghiém
diéu khién v6i hai kénh thiét bi riéng r€ st dung hai by ma hoa mém cta module RF315.

Tir khoa: Piéu khién tir xa, diéu khién théng minh, nha thong minh, b thu phdt RF, bg thu phat wifi

MO DAU

Trong thyc té hién nay, cic ngdi nha thong
minh da va dang dan hién hitu trong cudc
song cua mdi ching ta, di kém véi do 1a cac
san pham panel diéu khién d(’)ng cit thiét bi
dién tir xa duoc ing dung rt pho bién. Trong
d6, nguyén tic truyén dir liéu gita bo xur Iy
trung tam dén cac thiét bi co thé thuc hién
thong qua cac kénh truyén nhu: soéng
bluetooth, séng RF, wifi, Zigbee... Mobi
duodng truyén tin hiéu didu khién c6 tan sd,
khoéang cach truyén khac nhau... do d6 s& phu
hop v6i mdi bai toan cong nghé cho timg ngoi
nha thong minh cu thé [1, 2]. Tuy nhién, pho
bién nhét hién nay c6 thé ké dén duong truyén
qua song RF315MHz hodac RF433MHz day la
cac dai tAn sb dugc nhiéu nha san xut linh
kién va thiét bi dién tur trén thé gisi sir dung
dé ché tao cac bo thu phat RF. Béi vay, co thé
cho phép chiing ta sir dung xen 1dn san pham
cua cac hang khac nhau cho cung mét ung
dung. V6i cac vu diém trén thi viéc lwa chon
kénh truyén théng nay giﬁp ngu’bri su dung co
the lwa chon hodc thay thé thiét bi dé dang
mdi khi thiét bi hu hong hodc gip sw O va
dic biét gia thanh ré [3]. Tuy nhién néu chi st
dung cic module thu phat RF dé diéu khién
cac thiét bi thi khong thé mo rong duoc tinh
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nang tién loi cho cac thanh vién trong ngodi
nha mdi khi st dung ching. Vi néu sé lugng
thanh vién trong nha 16n thi ddng nghia véi sd
luwgng cac modul phat RF phai ting 1&€n, do do
s& rat tén kém va khong phai ltic nao ciing c6
thé trang bi dugc hét cho tit ca cac thanh
vién. Tir nhimg han ché d6, nham mong mudn
tang kha ning linh hoat cta viéc str dung thiét
bi dién va gidm dugc ) luwgng cua cac modul
phat RF, bai bao da dua ra giai phap phdi hop
gitta module thu phat RF véi module wifi dé
cac thanh vién trong nha co thé didu khién
thiét bi dién thong qua cac thiét bi nhu: smart
phone, may tinh, man hinh cam ung... dang
sir dung san hing ngay. Ngoai ra nhu chung
ta biét mbi module thu phat RF c6 bo ma
truyén thong 8 bit, va cac b ma nay dwoc ma
hoa cimg trong cac panel didu khién thiét bi
hién nay do nha san xuét ché tao. Chéng han
nhu thiét bi: Module cong tdc diéu khién tir xa
1 céng Oiovo V-86K trén hinh 1.

-
Hinh 1. Module Oiovo V-86K ciia hang Weivo
Electronics Co.,Ltd
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Module Oiovo V-86K 1a module cong tic diéu
khién tir xa, xuyén dugc tuong va mot sb vat
can, st dung song RF315MHz, sb luong thiét
bi dién duoc déng cét 1a 01 thiét bi/l 1an 4n
nat. Nhu vdy module nay chi cé thé dicu
khién dugc mot thiét bi dién, néu mudn nhiéu
ngudi cung co thé sir dung thi sé module phat
s& bang s6 nguoi sir dung, d6 s& 1a han ché
ctia module ndy. Thyc té trén thi truong c6 rat
nhiéu dong san pham c6 tinh ning tuong tu,
mot s6 dong san pham trén panel diéu khién
¢6 thé ¢6 sb nhit 4n n =2, 4 hodc 8, nhu vay s&
nang dugc s6 bd ma hoa truyén théng cua
module phat RF, dong nghia voi viée diéu
khién dugc nhiéu thiét bj hon (sb thiét bj co
thé diéu khién s& bang sb nit an n).

Hinh 2. Module diéu khién 4 thiét bi tir xa RC1S
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Hinh 3. Module diéu khién 4 thiét bi tir xa TPP-
RC1P cua hdang Panasonic
Xuit phat tir thuc té do, dé mé rong pham vi
ung dung cia module RF trong ngdi nha
thong minh, bai bao da tiép tuc dwa ra giai
phap méi d6 1a sy md hoa mém cho bd ma
truyén théng cua module phat RF thong qua
card didu khién Arduino Uno, véi viéc mi
hoa 8 bit truyén thong bang cac 1énh 1ap trinh
trén phan mém. Khi d6 s6 bd ma truyén thong
c6 thé dat dén 2°=256 bo ma, nhu vay co thé
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n6i mdi module phat gui tdi da dugc 256 bd
mi truyén thong. Néu gia st trén panel dicu
khién c6 n nat an, khi d6 sé thiét bi c6 thé
diéu khién dugc s& 1a 256*n. Véi su phdi hop
truyén thong qua RF va wifi, két hop véi giai
phap ma héa mém bo mé ctia module thu phat
RF gitip cho ngdi nha théng minh c6 ciu triic
diéu khién da thiét bj da dang thong qua cac
thiét bj diéu khién nhu : panel diéu khién,
smart phone, may tinh, man hinh cdm tng...
Qua nhiing phén tich & trén, cho thiy cac giai
phap méi dugc d& xuit trong bai bao dé cai
tién panel diéu khién da thiét bi dién ung
dung song RF va wifi s& 1a xu hudng tat yéu
ung dung rong rai vao ngdi nha thong minh
trong tuong lai khong chi & cac khach san,
biét thy ma co thé tmg dung cé trong cac nha
0 dan dung hién nay.

TONG QUAN CAU TRUC THU PHAT
SONG RF THONG QUA MODULE RF-
315MHz

Module phat RF sir dung IC PT2262

So d6 nguyén 1y ctia mach phat song RF sir
dung IC PT2262 dugc thé hién trén hinh 4.
Trong d6 cac chan tir AO+A7 la cac chan khai
bao dir liéu ciia bd mi truyén thong phia
module phat. Tuy thudc vao gia tri cia cac
chan nay 1a 0 (khi cac chan d6 dugc dau voi
GND — muc thap) hodc 1(khi cac chan dé
dugc dau voi VCC — mirc cao) ma c6 thé to
hop duogc tdi da 28=256 bo ma truyén thong
phia module phat. Cac chan D0+D3 tuong
mg voi 4 nit 4n trén panel diéu khién, mdi
khi 4n nat 4n nao thi chan tuong tng duoc
dua 1én muc 1, khi d6 s& bo sung thém mot
bit dia chi cho module phat vao b ma truyén
thong va lac nay module s€ phat ra song RF
tuong tng giri ¢én module thu b ma nay.
Module thu RF sir dung IC PT2272

So d6 nguyén 1y cua mach thu song RF sir
dung IC PT2272 duoc thé hién trén hinh 4.
Trong do6 tin hiéu giri tr module phat duogc
truyén to1 anten ANT bén module thu, sau do
tin hiéu nay duogc khuéch dai qua IC LM358
va dugc dua dén chan giai md 14 cua IC
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PT2272, tir 46 quyét dinh dua tin hi¢u diéu khién thiét bi dén mot trong cac chan tir 10+13 ciia IC
PT2272 twong tng véi mdi ma cta bén module phat giri dén. Can chu ¥ rang khac véi viéc ma
héa mém ciia module phat thi mbi module thu trong trudng hop nay chi giai ma ra duoc 4 bo ma
tuong tmg v6i kha ning diéu khién 4 thiét bi dién riéng biét.

M3 héa module phat
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Hinh 4. Module phdt séng RF 315MHz s dung IC PT2262
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Hinh 5. Module thu séng RF 315MHz sir dung IC PT2272

TONG HQP CAU TRUC DPIEU KHIEN PA
THIET BI PIEN TU XA THONG QUA
CARD PIEU KHIEN ARDUINO UNO,
MODULE RF 315MHz VA MODULE WIFI
ESP8266

Céu trac diéu khién da thiét bi dién tir xa
dugc biéu dién théng qua hinh 6. Trong d6 bd
mi truyén thong trén cac chan AO+A7 cua
1C2262 s& dugc linh hoat thay doi cac gia tri
0 hodc 1 tuy thudc timg bd ma thong qua viée
dong hodc mo tranzitor (role) trén phan cling
nho tin hidu giri dén tir card diéu khién
Arduino. Khi d6 bo ma di duge ma hoa mém,
gitip cho mdi module phat RF khong chi 1a

mot bd ma ciing nita ma da tao dugc 256 bd
ma khac nhau. Bén canh dé cac nat 4n trén
panel diéu khién (twong ung vé&i cac chan
D0+D3) ctua module phat s& duoc diéu khién
thong qua Iénh lap trinh trén card Arduino,
két hop v61 mang wifi ndi by do module wifi
ESP8266 phat ra s& gitip m& rong dugc thiét
bi diéu khién khong chi 1a mot panel diéu
khién cimg nita ma 13 v6 sb cac thiét bi nhu:
may tinh, smart phone, man hinh cam tng...
O day can chu ¥ mdi module thu st dung giai
ma IC 2272 s& diéu khién dugc 4 thiét bi, nhu
vay gia sir sir s6 thiét bi dién can diéu khién 1a
m thi s6 module thu can str dung 1a m/4.
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Nhin xét: Nhu vdy vé 1y thuyét véi cau tric
diéu khién nhu trén s& gitp cho chung ta co
thé diéu khién dugc da thiét bi dién voi da
thiét bi duoc két ndi dé diu khién cac thiét bi
dién do.

Panel diéu Khién
(may tinh, smart
phone)...

v
Module wifi
(ESP 8266)

L

Card diéu khién Arduino Uno
+ code diéu khién + phan
ciing (role, tranzitor)

.

Module phat RF 5
315]\?1—11; ::IPC ;T2262) Thiet b]
L dién
Module thu RF
315MHz (IC PT2272)

Role

A J

Hinh 6. Cdu triic diéu khién da thiét bi tir xa sir
dung module RF 315MHz va module wifi
ESP 8266

XAY DUNG MO HINH THUC DIEU
KHIEN DA THIET BI SU DUNG MODULE
RF 315MHz VA MODULE WIFI ESP8266
Mach gia cong tin hi¢u mi h6a mém va niit 4n
Dé minh hoa cho tinh ding dan cta cac giai
phap da dé xuét ¢ trén, trong bai bao di dua
ra mo hinh thyc nghiém dé kiém ching. Gia
sir & day thiét ké mach diéu khién da thiét bi
v6i 1 module phat s dung IC2262 va 2
module thu st dung IC 2272. Trong d6 st
dung 8 role dugc diéu khién tr card Arduino
dé mi hoa mém cho module phat, 4 role dé
thay thé cho 4 nut 4n (D0+D3). So dd mach
gia cong tin hiéu mi hoéa mém bo ma cia
module phat va niit 4n cua bo diéu khién da
thiét bi sir dung module RF315 nhu hinh 7.
M4 hinh két néi thiét bi thuc
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Trén co s& so dd mach gia cong tin hiéu ma
hoa mém va nut 4n cua hé théng nhu hinh 7,
két hop véi viée st dung Card Arduino Uno,
module wifi ESP8266 ta dugc md hinh thuc
nghiém toan hé thong nhu hinh 8. O day dé
minh hoa cho nguyén ly hoat dong ta st dung
moé hinh v6i 2 kénh diéu khién thiét bi thong
qua 2 module thu va mét module phat.

S1ZT - 5w
WIOH NS

ST1ZT - Svd
(JTRH NS

Hinh 7. Mach gia cong tin hiéu ma héa mém va
nut an cua module RF315

Hinh 8. Mo hinh két ndi thiét bi thuc diéu khién
khién hai kénh sir dung module RF315 va
module wifi ESP8266
KET LUAN
Bai bdo dé xuat phuong phép cai tién panel
diéu khién da thiét bi dién tir xa tmg dung
song RF va wifi trén co sd sir dung ma hoa
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mém cho module phat, giup cho khai thac
linh hoat dugc céc thiét bi diéu khién trong
ngdi nha théng minh. Véi két qua diéu khién
dat dugc thong qua thuc nghiém da ching
minh dugc tinh dung dén cua thuat toan cai
tién va 1a co s& dé ung dung rdng rai mo hinh
nay trong thyc té hién nay véi chi phi va gia
thanh ré, kha ning lam viéc on dinh. Bén
canh d6, qua thuc nghiém ciling cho théy
nhitng diém con t6n tai can khic phuc va cai
tién trong cac nghién ctru tiép theo. Cu thé,
viéc st dung module wifi ESP8266 con han
ché trong viéc truyén tin hi€u qua wifi ndi bd
va khoang cach truyén thong con han ché.
Diéu nay c6 thé khic phuc néu sir dung mang

SUMMARY

internet dé truyén thong, giup cho tin hiéu
duoc truyén xa hon va nhanh hon khi tdc d6
dudng truyén 16n.
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IMPROVEMENTS OF CONTROL PANEL FOR REMOTE SWITCHEAR OF
ELECTRICIAL INSTRUMENT IN SMART HOUSE USING RF AND WIFI

Dang Ngoc Trung”
University of Technology — TNU

This paper proposes a improvement of the controller for remote switchgear of electrical instrument
in real smart house nowadays. Based on the combination of RF 315 MHz module and wifi
transmission module to transfer control signals from the central processing with the given
programming algorithm to the electrical equipment in the house. In particularly, the main idea of
improvement of the RF 315 MHz hard coding to the soft coding with each control channel is able
to switch for 256 equipments. Besides, depending on the number of press buttons on the control
panel, it is possible to make multiple instrument control panel as requirements of a single
technology in the smart house. Moreover, this solution enables us remotely controlling the
electrical equipment through different panels. To illustrate the right of proposed method, the paper
builds on the experimental module with two separate device channels using two soft encoders of

the RF315 module.

Key word: remote control, intelligent control, smart house, RF transceiver, wifi transceiver
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