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NGHIEN CU'U UNG DUNG TRO LY A0 VAO DIEU KHIEN
THIET B TRONG NGOI NHA THONG MINH

RESEARCHING ON GOOGLE ASSISTANT APPLICATION TO CONTROL DEVICES IN SMART HOME

TOM TAT

Nha thong minh bay gid khong chi ¢6 kha néng diéu khién thong qua dién
thoai, mdy tinh bdng ma con phai diéu khién dugc bang giong ndi. Trg Iy o diéu
khién bang giong ndi chinh la cong nghé clia tuong lai, hién dang dugc sit dung
rat phd bién 6 cic nudc phat trién nhu M va Chau Au. Google Assistant dudc
phat trién bdi Google la mot trong nhitng trg Iy do dugc st dung phd bién nhat
trén thé gidi hién nay. Trg Iy o chinh la cau ndi giira ban - chl nha va cac thiét bi
dién khac, do d6, can phai tinh toan cac yéu to dé dua ra quyét dinh chinh xac,
pht hgp nhat véi nhu cau st dung.

Tirkhéa: Trg ly do, két ndi van vat, nha thong minh.

ABSTRACT

Nowadays, smart homes are controlled not only via phones or tablets but
also by voice technology. Voice controlled Virtual assistant was developed by
Google and is a prospective technology widely used in developed nations such as
US or Europe. Google Assistant is one of the most commonly used virtual
assistants worldwide. Virtual assistants are the link between you (the house
owner) and other electrical devices. Therefore, it is necessary to consider
parameters in an attempt to reach the correct decision which meets demand.
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1. DAT VAN BE

Ngay nay, xa héi cang hién dai, khoa hoc ky thuat cang
phat trién thi cudc séng clia con ngudi cang ¢é nhu cau si
dung day di cac thiét bi théng minh dé phuc vu cho sinh
hoat va cong viéc cia minh. Mét thuc té rat gan vai con
ngudi la trong chinh can nha ctia minh, mong muén dugc
dung cong nghé tu déng hoa cang dugc réng rai, tat ca
d6 dung trong nha tir phong ngu, phong khach dén toilet
déu gin cac bd diéu khién dién ti cé thé két ndi vai
Internet va dién thoai di déng, cho phép chi nhan diéu
khién vat dung tu xa hodc 1ap trinh cho thiét bi & nha hoat
dong theo lich thdi gian ddng mong muén. Nhu cau vé
kiém soéat hé théng thiét bi dién va diéu khién thiét bi
théng minh ngay cang phé bién nhu kiém tra trang thai
cla dén, quat, may lanh, cac thiét bi khac, c6 thé mé hay
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tat va cac thiét bi dién trong nha tir xa bang thiét bi dién
thoai di déng, thiét bi may tinh thdng qua mang internet.
Hién nay vdi nén khoa hoc phét trién véi cac trg ly do
théng minh hé trg nhu: Google Assistant (Google), Alexa
(Amazon), Siri (Apple), Cortana (Microsoft),... Cac thiét bi
trong ngdi nha théng minh ngoai dugc diéu khién qua
cac app trén dién thoai, web,... con dugc diéu khién qua
trg ly do cling dan dugc phat trién. Vi vay, nhom tac gia da
ti€n hanh nghién ctru tng dung trg ly do vao diéu khién
thiét bi trong nha thong minh.

2. PHUGNG PHAP NGHIEN CUU

Céc phuang phép st dung trong nghién cuiu:

- Phuong phap tham khao tai liéu: bang cach thu thap
thong tin tu sach, tap chi.

- Phuong phap quan sat: khdo sat mot sé cac thiét bi
thuc té hién dang co trén thi truang.

- Phuong phép thuc nghiém: tir nhiing y tudng va tién
hanh thiét k&, lap rap thi nghiém mot vai mé hinh tur dé
chon loc phuong an thiét ké t6i uu nhat.
3.NOI DUNG NGHIEN CUU
3.1. T6ng quan mé hinh co ban
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Dialogflow Cloud Functions for Firebase

CPOk

A
\/

Thiét bi ESPR266 Firebase Realrinie Database

Hinh 1. Co ché hoat dong clia méy tap thé duc tng dung loT
Co ché hoat dong ctia mé hinh: Khi ngugi dung tuong
tac vGi trg ly do thi Dialog Flow sé lay va chon loc cac ti
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khoa sau d6 cac tir khoac nay sé dugc sdp dat bén Firebase
theo cau tric Json. Esp8266 c6 nhiém vu ldy cac tir khoa
nay va tinh toén ra trang thai clia cac thiét bi ma con ngudi
muén bat va gti tin hiéu diéu khién qua cho Uno bédng cac
tap tin ma hoa sén trong chuong trinh. Arduino Uno sé giai
ma va diéu khién trang thai relay on hoac off nhu Iénh da
dat truéc.

3.2. Xay dung so d6 nguyén ly
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Hinh 2. So dd nguyén ly

Chiic néing cia cdc khéi chinh: Sau khi nguoi dung ra
Iénh cho trg ly o google assistant, dialog flow sé tach loc
cac ti khéa bao gém noi dung lién quan vé trang thai ca
thié€t bi, vi tri cta thiét bi,... va dugc sap xép sang bén
FireBase theo chudi json.

Khéi vi diéu khién: Nhan tin hiéu théng qua tu trang
web FireBase, sau dé |ay trang thai va dia diém cla thiét bi
dé ra lénh cho relay bat hodc tat theo y clia ngudi dung.

Cdc thiét bj bat tdt bdng tin hiéu on/off: Bao gém dén
va quat. V3i cac thiét bi nay thi dé khéai dong relay phai &
trang théi on vi vay khéi vi diéu khién sé bat relay lam cho
mach khép kin tir dé quat va dén dugc bat.

Cdc thiét bi diéu khién bdng tin hiéu héng ngoai: Bao
gom céc thiét bi nhu tivi, diéu hoa,... V&i cac thiét bi nay dé
bat thi phai gtii cho ching moét chudi tin hiéu hong ngoai
dai tur 8 bit dén 12 bit chira cac dir liéu dugec ma héda nhu tin
hiéu clia nha san xuat da cai dat. Méi tin hiéu sé diéu khién
mot trang thai cla cac thiét bi nay, vi du: on/off, kénh 1,2,3,
nhiét d6 30,31,32,...

Khéi Internet: c6 chic nang trao d8i dit liéu trén server
va diéu khién déng cdt phu tai thong qua mang Internet.

Khéi hién thi: Hién thi cac trang cla cac thiét bi trong
ngoi nha.

3.3. Phuong phap thuc hién

3.3.1. Ung dung phdn mém dialog flow

Dialog flow la phan mém chuyén dung dé thiét ké chiéu
sang cho toa nha hodc dudng. Qua Ung dung nay ta cé thé
dung dugc moé hinh clia ngdi nha théng minh (hinh 3).
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Hinh 3. Khung md hinh dugc thiét ké nhe phan mém Dialog Flow

3.3.2. Ung dung phdn mém Altium Designer

Altium designer la mot phan mém chuyén nganh dugc
st dung trong thiét ké mach dién ti. Bay la cong cu giup
thiét ké cac board mach ung dung chomo h|nh
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Hinh 4. Thiét ké Khdi diéu khién trén Altium Designer
3.3.3. Lap trinh cho cdc khéi diéu khién va hién thi
#include <Wire.h>

#include <IRremote.h>
#include <LiquidCrystal_I12C.h>
#include "Caulenh.h"

IRsend irsend;

unsigned int val=0,val2=0;
char Data[4];

unsigned int nhietdo[40] = {0,1,2,3,4,5,6,7,8,9,10,11,12,
13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,
33,34,35,36,37,38,39};

LiquidCrystal_I2C lcd(0x27,20,4);
void setup()
{
Serial.begin(115200);
for(unsigned char j=2;j<=7;j++)
{
pinMode(j,OUTPUT);
}
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for(unsigned char x=8;x<=13;x++)
{
pinMode(x,INPUT_PULLUP);
}
lcd.init();
lcd.init();
Icd.backlight();
lcd.setCursor(0,0);
Icd.print("System is ready!!l");
}
void loop()
{
Btn();
for(int i=0; i<40; i++)
{
if(val2 == i) irsend.sendSony(nhietdoli], 12);
}
delay(10);
if(Serial.available()>3)
{
Data[0] = Serial.read();
if(Data[0]=="A"){
Data[1]=Serial.read()-48;
Data[2]=Serial.read()-48;
Data[3]=Serial.read()-48;

val = (Data[1] *100 +Data[2]1*10+ Data[3]);

Icd.clear();

}

if(Data[0]=="C'){
Data[1]=Serial.read()-48;
Data[2]=Serial.read()-48;
Data[3]=Serial.read()-48;

val2 = (Data[1] *100 +Data[2]*10+ Data[3]);

}
}
Icd.setCursor(0,0);
control_Device();
}
void control_Device()

{

if(val==123) control_Lcd(mang_so[0],mang[0],0);
if(val==234) control_Lcd(mang_so[0],mang[1],1);
if(val==345) control_Lcd(mang_so[1],mang[2],0);

if(val==456) control_Lcd(mang_so[1],mangl[3],

if(val==567) control_Lcd(mang_so[2],mang[4],

if(val==678) control_Lcd(mang_so

if(val==789) control_Lcd(mang_so

3],mang[6],

[ 1
[ 0
[2],mang(5],1
[ 0
[ 1
[

if(val==246) control_Lcd(mang_so[4],mang[8],0

if(val==357) control_Lcd(mang_so[4],mang[9],1);

if(val==468) control_Lcd(mang_so[5],mang[10],0);
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if(val==135) control_Lcd(mang_so[3],mang[7],

( ) ( 1 ;
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if(val==468) control_Lcd(mang_so[5],mang[10],1);
}
void control_Lcd(char pin,char* code,int stt)
{
unsigned int x;
x =val;
Icd.print(code);
digitalWrite(pin,stt);
do
{
Icd.scrollDisplayLeft();
delay(150);
while(Serial.available()&& x != val);
}
4. KET QUA PAT BUOC

Sau khi thiét ké, 1ap trinh cho cac khéi diéu khién va
hién thi, nhdm tac gia tién hanh ché tao mé hinh nhu hinh
5 va giao dién app diéu khién nhu hinh 6. Qua trinh giao
ti€p gilfa ngudi diéu khién va mé hinh c6 giao dién nhu
hinh 7.

Hinh 5. M hinh sau khi hoan thanh
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Hinh 6. Giao dién app diéu khién
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Hinh 7. Giao tiép hoi thoai qua Dialog Flow
5. KET LUAN

Diéu khién céc thiét bi dién bang giong néi théng qua
Google Assistant dang dugc st dung rong rai. Nhém téc gia
da ti€n hanh nghién ctu diéu khién trang thai thiét bi dién
qua giao tiép véi trg ly do Google Assistant. Diéu khién cac
thiét bi dién bang App trén dién thoai, app xay dung trén
nén tang Android vai su hé trg cta phan mém Android
Studio. C4c trang thai cla cac thiét bi dién dugc hién thi
trén dién thoai qua App.
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