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Tém tit: Bai bio ciia nhom tac gia tap trung nghién ctru thiét ké va xay dung mot
thiét bi c6 chirc ning nhu mot robot c6 thé dugc diéu khién ty dong théng qua giong
n6i trén tro 1y 4o tir ngudi dung. San pham véi cac tinh ning dugc ké thira va tmg dung
cac wu diém tich cuc cua cac thiét bi c6 trén thi truong da dugc thuong mai hoa, ng
dung cac cong nghé cua cudc cach mang 4.0 nhu: tri tué¢ nhan tao, mang két ndi van
vat, truyén théng khong day toc do cao... San phim co kha ning hiéu cac 1énh di duoc
1ap trinh sin va thuc hién cac nhiém vu khi ngudi dung ra lénh thong qua giong noéi
nhu do nhiét do, do Am, chét luong khong khi moi truong xung quanh. San phém dac
biét c6 ich véi cac trudng hop can thu thap thong tin moi truong tai cic noi, ving co
diéu kién nguy hiém ma con ngudi khoé tiép can nhu cac ham mo sau, noi khong khi 6
nhidm, noi c6 nhiéu bay bom min... Két qua thuc nghiém cho thiy thiét bj hoat dong
tdt, linh hoat, thu thap thong tin chinh xac co thé dem st dung trén thyc té.

Tir khéa: Khoa hoc may tinh; giam sat; diéu khién; giong néi; mang két ndi
van vat.

1. Giéi thi¢u

Ngay nay robot tham do, giam sat, tham hiém diéu khién tir xa ngay cang duoc
dau tu va phat trién manh mg, st dung trong cac myc dich do tim bom min, tham hiém
ham mo, kiém tra cac duong ong ngam, hoat dong trong moéi truong nhiéu chét doc hai,
c6 ndong do phong xa cao... cO nguy hiém dbi véi con nguoi [1]-[3]. Nhan thay viéc
nghién ctu xe robot giam sat méi truong didu khién bang giong noéi 1a van dé can thiét
cho thuc té, nhom nghién ctru da thyc hién dé tai “Nghién citu, xdy dung robot glam sat
méi truong diéu khién qua giong néi sir dung mang két néi van vir”. Cac san pham da
duoc thuong mai hoa hodc cac nghién ciru da dugc cong bd trude do cb gia thanh rat dat
do, cong nghé thiét ké phirc tap, ma ngudn dong. Do d6 ngudi s dung thuong bi han
ché, doi hoi phai co kién thirc chuyén nganh khi can stra chita, thay thé linh kién. Vi vay,
nghién ctru ndy nham ké thira va phat huy cac uu diém cta cc san pham trudc d6 nhu:
linh kién lap dit va cong nghé img dung c6 gia thanh thap, dé& tim mua; dit liéu thu thap
thong qua thoi gian thyc, quy trinh sir dung don gian; c6 thé san xuat hang loat voi gia
thanh ré va rat phu hop véi cac phong Lab tai cdc don vi dao tao, truong hoc tai Viét
Nam, noi ma dang rat thiéu thon cac thiét bi nghién ciru, thyc hanh vé cong nghé 4.0 hién
nay. Viéc ty nghién ctru va thlet ké cac san pham vé robot co tinh ing dung trén thyc té
vo1 gia thanh re, dé lam ma van dap ung dugc cac yéu cau vé cong nghé 1a diéu dang
khuyén khich phat trién mé rong hon nita. Nhom tac gia da 1én ¥ twong xay dung va thiét
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ké nham giai quyét nhitng han ché cia cac robot thong thudng bang viéc thiét ké ra mot
thiét bi twong tu robot, cu thé 1a robot giam sat moi trudng duge diéu khién qua giong
noi ing dung cac cong ngh¢ hién dai, phuc vu viéc nghién ctru chuyén sau va lam thiét bi
thuc hanh, trién khai thuc t& cho sinh vién nganh ky thuat tai cac phong Lab 4.0 & cic co
s¢ dao tao.

San pham robot gidm sat moi truong su dung cac loai cam bién DHT11 va
MQ135, cic cam bién thu thap cac thong s6 moi truong nhu nhiét do, do am, khi ga,
khoi, khi CO». Cac thong so trén s€ duogc giri va luu trén Cloud Server ThingSpeak sau
d6 cac thong sb s& tiép tuc gui toi tro 1y a0 dé nguoi sir dung vira diéu khién robot vira
giam sat moi truong mot cach nhanh chéng va truc quan nhét. Trén robot con duoc trang
bj mot camera st dung ESP32CAM gitip ngudi diéu khién co thé quan sat méi trudng
xung quanh, diéu khién robot di chuyén t6i noi minh mong mudn mét cach nhanh va
chinh xac [4]-[11]. Ngoai ra robot giam sat méi truong dugc didu khién bang giong noi
boi mot tro Iy ao dugc xdy dung trén nén tang MIT App Inventor.

2. Co s6 nghién ctru thuc hién
2.1. Linh kig¢n phuc vu thiét ké, xdy dung phin cirng sdn phim

Dé thiét ké san pham, céac linh kién dién tir sau ddy da duoc sir dung;

- Chip ESP8266.

- Module thu phat Wifi ESP8266 NodeMCU.

- Module MCU da dyng ESP32-WROOM-32 ting dung tir mang sensor tiét kiém
nang luong den nhiing Ung dung vdi tac vu phuc tap nhat, nhu mi hoa 4m thanh, 4m
nhac tryc tuyén dén giai ma MP3.

- Kit thu phat Wifi Camera ESP32-CAM duoc san xuat boi Ai-Thinker cé kich
thudc nho gon vdi bd xir Iy chinh 1a module ESP32 + Camera OV2640 duoc st dung
trong cac ing dung truyén hinh anh, xir Iy anh qua Wifi, Bluetooth hodc cic tmg dung
l0T, mach c6 chat lugong gia cong tdt, d6 bén cao.

- Ngoai ra, trong nghién ctru con st dung: cam bién nhiét 6 DHT11; Cam bién
chat luong khong khi MQ135; Motor giam tdc va banh xe; Module diéu khién dong co
L298; beén quang LED; Pin 18650.

2.2. Co 56 xdy dung irng dung diéu khién

Ngon ngit 1ap trinh st dung trong nghién ctru 13 ngdn ngir 1ap trinh trén nén
Arduino véi cong cu Mit App Inventor cho phép lap trinh diéu khién thiét bi dién tir. Bén
canh do, nghién ciru con su dung ThlngSpeak la mot ung dung va API Internet of
Things (10T) nguén mé dé luu trir va truy xuat ditr liu tir nhitng tht sir dung giao
thiec HTTP va MQTT qua Internet hoac qua mang cuc bg.

3. Xay dwng bai toan

Muc tiéu caa nghién ciu nay la thiét ké xay dung maot robot c6 cac chirc ning cu
thé nhu sau:

+ Thay thé con nguoi 1am viéc tai méi truong nguy hiém.
+ Thay thé cac phuong phap diéu khién robot truyéen thong théng qua giong noi.
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+ Thu thap, giam sat thdng s6 méi trudng xung quanh mot cach nhanh chéng va
chinh xac.

+ C6 kha ning giao tiép giita con nguoi va robot mot cach hiéu qua theo thiét ké,
lap trinh trudce do.

+ Giao dién diéu khién d& dang sir dung va chinh sira khi can thiét.

Chi tiét va cac budc thuc hién duoc trinh bay & cac phan tiép theo [7]-[15].

3.1. So dé khéi ciia h¢ thong
Giai phap duoc thé hién qua so d6 khéi nhu Hinh 1:

Khdiserver —»| Khdiapp
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|
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Khéi dau vao »{ Khéi xir ly trung tdm >  Thuec thi

i f 1

Khéi Ngudn

Hinh 1: So d6 khéi ciia hé thong

Phin tich chirc ning cac khdi

> Khéi dau vao: Gom cam bién DHT11, MQ135 va ESP32-CAM, céac cam
bién ding dé thu thap dir liéu moi truong gui 1én cloud Server ThingSpeak va trg 1y ao,
ESP32-CAM gti video truc tiép tir moi truong vé may tinh hodc dién thoai qua wifi.

> Khoi xiv Iy trung tam: Gom 1 ESP8266 va 1 ESP32 WROOM, ESP32
WROOM la khéi diéu khién trung tdm ctia robot, nhan 1énh diéu khién tir trg 1y 4o diéu
khién phuong hudng qua song Bluetooth. ESP8266 nhan dir liéu moi truong va giri giir
liéu 1én cloud Server ThingSpeak rdi giri vé App tro 1y qua wifi.

> Khoi thye thi: Gom 1 module 1.298,4 dong co DC dé di chuyén robot va
1 dén LED dé diéu chinh 4nh sang.

> Khéi App: Puogc xay dung trén nén tang Mit App inventor thu nhan dit
lidu cam bién qua wifi va diéu khién robot qua Bluetooth.

> Khoi Server: La khdi bao gom cloud Server ThingSpeak sé& tu dong cap
nhat, hién thi va luu trit dit liéu moi trudng gui dir liéu t6i App tro 1y bang wifi.

> Khéi nguon: Str dung 6 qua pin 18650 cap ngudn 5v cho hé thong 10T va
camera va 12v cho hé thdng robot.

3.2. Xay dung lwu do thudt todn ciia hé théng

Céc luu d6 thuat toan chi tiét duoc thé hién va mé ta nhu trong Hinh 2, Hinh 3,
Hinh 4 va Hinh 5:
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Hinh 2: Luu do6 thugt toan  Hinh 3: Luu do thugt toan  Hinh 4: Luu @6 thugt toan
téng quan cua hé thong diéu khién robot diéu khién robot
bang giong noi bang nat nhan

3.2.1. Luu do thugt toan tong quan

Theo Hinh 2, khi bat dau, chuong trinh s& dugc khai tao, sau d6 kiém tra két ndi
Wifi, Bluetooth va Server néu kiém tra két ndi Wifi, Bluetooth va Server khdng thanh
cong thi s& khoi tao lai chwong trinh, néu thanh cong sé& két ndi véi Wifi, Bluetooth va
Server, hé théng bt dau kiém tra truyén nhan dir liéu cam bién néu giri thanh cong dir
liéu s& duoc giri vé App va luu trén Server, tiép theo kiém tra lénh diéu khién robot, trén
App s& cai dit cac cau 1énh diéu khién khi 1énh nay duogc giri vé dung véi 1énh da duoc
lap trinh trude do trong robot thi s€ thyc hién cac chuc nang.

3.2.2. Luu do thudt toan diéu khién robot bang giong noi
Theo Hinh 3, Bit dau nhan lénh diéu khién robot bang giong néi di thang/di
lti/quay trai/quay phai... App ung dung s€ nhan Iénh tir giong noi gui tin hiu da lap
trinh san trong App qua Bluetooth vi du nhu “Di thang” t6i phan ctng, tin hiéu s& duoc
module ESP32 thu nhan va xu ly, cac tin hi¢u dugc S0 sanh Vé’i’nhau, néu cau 1énh trong
App tng dung va trong Arduino IDE da nap va phan ctiing giong nhau thi s€ cho phép
thuc hién cac cau 1énh.
3.2.3. Luru do thudt todn diéu khién robot bang it nhdn
~ Theo Hinh 4, Bat dau nhan I¢nh diéu khién robot bang nit nhan cim (mg di
thang/di lui/quay trai/quay phai. App ung dung s€ nhan 1¢énh nit nhan cam Gng gui tin
hiéu da 1ap trinh san trong App qua Bluetooth vi du nhu “Di thang” t6i phén cimg, tin
hi¢u s€ dugc module ESP32 thu nhén va xu 1y, cac tin hi¢u dugc so sanh vdi nhau, néu
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cau lénh trong App tmg dung va trong Arduino IDE d3 nap va phan ctng giéng nhau thi
s€ cho phép thuc hién céac cau 1énh.

3.2.4. Luu d6 thudt toan thu thap dir lieu moi truong
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Hinh 5: Luu do thugt toan thu thdp diz liéu méi trirong
Theo Hinh 5, Khi bt dau, chuwong trinh s& dugc khoi tao, sau d6 kiém tra két ndi
Wifi néu kiém tra két n61 Wifi khong thanh cong thi s€ khéi tao lai chuong trinh, néu
thanh c6ng s€ ket n61 voi Wifi, sau khi ket n61 wifi hé thong bat dau kiém tra két ndi to1
Server néu két nbi thanh cong s& cho phép truyén nhan tin hiéu, cudi cing hé thong kiém

tra truyén nhan dit liéu cam bién néu giri thanh cong dir liéu s& duoc giri vé App va luu
trén Server.

3.3. Thiét ké phan cigng va phan mém hé théng
3.3.1. Thiét ké phan ciing
a. Mo hinh hoat dpng ciia hé thong

S €3 Bluetooth -

0

= «

Chingspeak]
Hinh 6: M hinh két néi téng quan cua hé théng
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Mb hinh hé thdng thiét ké va thi cong robot giam sat moi trudng didu khién bang
giong NOi nhu Hinh 6 bao gom nhitng phan chinh sau: (1) App diéu khién hay con goi la
trg ly o - duge xay dung trén nén tang Mit App inventor cho phép thu thap dir liéu va ra
1énh diéu khién robot bang giong noéi; (2) Robot giam sat méi truong - dugce thiét ké va
lap rap cac linh kién va cam bién cho phép thu thap dir liéu méi truong gui vé App va
Server cho nguoi dung.

b. So' d6 nguyén ly

Nguyén Iy thuc hién duoc thé hién nhu trong Hinh 7:

)

oy CdThingSpeak
- = == T o

(a)

Hinh 7: So do nguyén Iy ciia hé thong
Bang 1: M6 ta, gidi thich cdc thiét bi trong so' do nguyén Iy ciia hé thong

1. Cam Bién ( DHT11,MQ135) 5. X Ly Trung Tam (ESP8266, ESP32)
2. Pong Co DC (4 Pong Co DC) 6. Ngudn (PIN 18650)
3. Camera ( ESP32-CAM) 7. App Ung Dung (Mit App Inventer)
4. Piéu Khién dong co (Module L298) | 8. ThingSpeak (Cloud Server ThingSpeak)

7Céc chd thich mé ta duoc thé hién nhu trong Bang 1 13 cac linh kién duogc sir
dung dé xay dung robot.

C. Nguyén ly hoat dong

Heé thong thiét ké va thi cong robot giam sat moi tuong diéu khién bang giong noi
¢6 co ché hoat dong nhu sau: dau tién khi hé thong loT trén robot dugc cap nguodn dién,
phan cing bat dau kiém tra két ndi wifi két néi t6i ThingSpeak. Néu mét két noi thi phan
ctng s& tu dong két nbi lai, sau khi két ndi thanh cong robot bat dau thu thap dir liéu méi
truong xung quanh bang cac cam bién dugc gin trén robot. Tét ca cac dir liéu nay s&
dugc gui vé ung dung luu dir liéu trén Server ThlngSpeak Tiép theo dén hé thong diéu
khién robot: khi hé théng robot duoc cip ngudn dién, phan ctng s& ty dong phat ra dia
chi cua robot qua Bluetooth (trong nghién ctru nay st dung trén Bluetooth 5.0, qua trinh
truyén thong s& hiéu qua nhit & khoang cach 40 m dén 60 m voéi méi truong cb vat can,
con véi moi truong khong cd vat can khoang cach truyén tin hiéu co6 thé dat ¢ cu ly 300
m), nguoi didu khién sir dung tng dung két nbi téi dia chi d6. Khi két ndi thanh cong
ngudi dung c6 thé diéu khién robot bang giong néi hodc nat nhan trén App t6i noi minh
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mubn, ngudi dung c6 thé giao tiép dugc véi robot théng qua tro 1y do trén App. Trén
robot con dugc gan thém hé thong camera va dén.

3.3.2. Thiét ké phan mém

Trong nghién ctru ndy, nhom tac gia sir dung Arduino Intergrated Development
Enviroment (IDE) d€ xay dung chuong trinh di€u khién h¢ thong hoan thién. Sir dung
MIT App Inventor va ThingSpeak App Platform dé xay dung (code) va thict ke giao
dién di¢u khién chuong trinh hé thong nhu Hinh 8.

Robot Reading Sensor Data...

G =7

25.00 *C 66.00 % 16.0 PPM

€3 Bluetooth

O
OPdO

O

< >
< o o |

Hinh 8: San pham robot gidm sat méi trirong trén thuc té
3.4. Trién khai thgc nghiém sdn pham
3.4.1. M6 hinh san pham
Y tuong va két qua san pham sau nghién ctru thiét ké nhu Hinh 9:

Hinh 9: San pham robot gidm sat méi trwong trén thyec té

De danh gia két qua nghién ciru, nhom tac gia da tién hanh thyc nghiém san pham
tai mot sb dia diém co cac thong sé lién quan téi muc dich thiét ké cua thiét bj robot.

3.4.2. Trién khai, danh gid
Sau khi tai va cai dat ing dung trén kho tmg dung CH Play, két qua nhu trong
Hinh 10 va Hinh 11:

Robot Reading Sensor Data...

@ &

24°C 86 % 56 PPM

€3 Bluetooth

Not Connected

Hinh 10: Giao di¢én thu thgp dir liéu bén trong cua App
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¥ L2 2

o
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Hinh 11: Giao dién diéu khién bén trong ciia App

‘ Iiép theo, ngudi dung chi can nhan vao chirc ning Micro (nhu trong Hinh 12) va
dicu khién robot bang giong va hoi gia tri thu thap dugc:

Google

Hinh 12: Chitc ndng tro' Iy do ciia hé thong
Khi do6, nguoi dung co thé ra 1énh cho robot: Di théng; bi lui; Quay trai; Quay
phai; Tang toc d9; Giam toc dg; Bat dén xe; Tat dén xe; va hién thi thong tin vé: nhiét do
moi truong hién tai; PO &m moi truong hién tai; Chat lugng khong khi hién tai. Trong
Hinh 13 va Hinh 14 1a cac két qua, cau tra 161 khi thue hién hoi/ra 1énh cho robot:

Nhigt Do

. W/\J
2
o540 o550 10700 1670
Date

Field 3 Chart [c - Chét Lugng Khéng Khi Z O & x

Chat Lugng Khéng Khi

Date

Nhiét B9

Chit Litgng Khang Khi

ask enen 16

26 Am

. 1_‘A/\_\
oaas 1000 1as
Date

Hinh 13: Biéu do hién thi két qua thu thdp dwoc tir robot

09 Am
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STT Nhigt Do | Do Am | Chat Lwgng Khong Khi Théi Gian Cap Nhat
1 22.50 74.00 14.0 15/12/2021 2:03
2 22.40 74.00 14.0 15/12/2021 2:04
3 22.40 74.00 14.0 15/12/2021 2:05
4 22.45 76.00 14.0 15/12/2021 2:06
5 22.50 76.00 12.0 15/12/2021 2:07
5] 22.40 76.00 12.0 15/12/2021 2:08
7 23.40 76.00 12.0 15/12/2021 2:09
8 23.45 76.00 12.0 15/12/2021 2:10
] 23.50 76.00 941.0 15/12/2021 2:11
10 22.46 76.00 941.0 15/12/2021 2:12
11 22.40 78.00 941.0 15/12/2021 2:13
12 21.22 78.00 1024.0 15/12/2021 2:14
13 21.50 78.00 1024.0 15/12/2021 2:15
14 22.22 78.00 1024.0 15/12/2021 2:16
15 22.40 78.00 1024.0 15/12/2021 2:17

Hinh 14: Két qua chi tiét thong s6 méi truong thu dige tir robot

4. Két luan

Trong nghién ctru ndy, nhom tac gia da 1én y tuong va tién hanh thiét ké, xdy
dung phan cimg va phan mém cho thiét bi twong tw nhu mdt robot nho véi cac yéu cau
chirc nang nhu da trinh bay trong phan trén. Sau khi thuc hién cac budc kiém tra thuc
nghiém, danh gia két qua van hanh trén thyuc té cho thay san phiam hoat dong dat do
chinh xac cao, hoat dong theo dang thiét ké, 1ap trinh. Két qua s liéu thuc nghiém cho
thay thiét bi hoat dong t6t, linh hoat, thu thap thong tin chinh xac c6 thé dem ap dung, sir
dung trén thyc té.
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SUMMARY

RESEARCH AND BUILDING A VOICE-CONTROLLED
ENVIRONMENTAL MORNITORING DEVICE
USING INTERNET OF THINGS

Nguyen Thi Dung, Ho Thi Tuyen, Le Hoang Hiep
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The article focuses on researching, designing and building a device that functions
as a robot that can be controlled automatically through voice on a virtual assistant from
the user. Products with inherited features and apply the positive advantages of
commercially available devices on the market, applying technologies of the 4.0
revolution such as: artificial intelligence, Internet of Things, high-speed wireless
connection, etc. The product is capable of understanding pre-programmed commands and
performing tasks when users give voice commands such as measuring temperature,
humidity, and ambient air quality. The product is especially useful for collecting
environmental information in places and areas with dangerous conditions that are
difficult for humans to access such as deep mines, polluted air, and mine traps, etc.
Experimental results indicate that the device works well, is flexible, able to collect
accurate information and can be used in practice.

Keywords: Computer science; monitoring; control; voice; Internet of Things.
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