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Tém tit:

N gay nay, Wifi 1a nén tang pho bién nén viéc két noi dé lien lac, trao doi thong tin gura cac thiét bi dién tir bang Wifi
cin dugc xem xét theo hlr0’ng ung dung. Nghién ciru nay nham muc dich phat trién mot hé thong dién hinh dé giam
sat va diéu Khién trén nén cong nghé Wifi. Hon nira, két ho'p v&i ng dung phan mém trén dién thoai thong minh
giap ngu’o*n dung diéu khién dwgc cac hoat dong cia vat thé di dong bao gom tlen, Iui va chuyen huong trai - phal.
Hé thong dién hinh nay st dung mo-dun ESP8266, dwgc cung cap thong tin bang cic cam bién gan vao hé thong
Maé-dun ESP8266 la thiét bi hd trg Wifi, do d6, n6 chuyen dii li¢u thu dworc tir cam bién sang luu trir dam may mot
cach dé dang. Vi vy, nguoi dung hoan toan c6 thé theo doi thong tin va cdm nhan dir liéu ma khong can can thiép

thi cong.

Tir khéa: cam bién, internet van vat, ki€ém soat tir xa, nha thong minh.

Chi s6 phén loai: 2.2

Gidi thiéu

Ngay nay, v6i su phat trién ctia cong nghé, dic biét 1a
cong ngh¢ ty dong hoa trong viéc giam sat - diéu khién cac
thiét bi dién tir va kiém soat viéc sir dung ning lugng dién,
cung v6i nhirng tmg dung trén dién thoai théng minh nhim
cai thién chat luong cude séng da mang lai nhiéu tién loi
cho nguoi dung. Khi thiét ké hé thong tu dong hoa gia dinh,
cac van dé lién quan thuong duge xem xét dén bao gdm do
ludng dé cac thiét bi méi co thé d& dang tich hop vao no,
phan mém c6 giao dién than thién véi ngudi dung dé co thé
dé dang thiét lap, giam sat va kiém soat thiét bi. H¢ thong
tu dong nay dwa vao thiét bi dién tir goi 13 vi didu khién va
cac cam bién.

V6i sy ra doi cuia thiét bi tinh toan vai tén thuong goi 1a
may tinh vao dau nim 1940, trai qua nhiéu cai tién thi gia
thanh cua cac thiét bi dién tir nay da giam di rat nhiéu so voi
truge day. Didu do da dan dén sy phd bién ctia may tinh, roi
su ra doi cua khai niém internet van vat (Internet of Things
- 10T [1]). Hé thong nay khong nhimng két ndi tit ca cac thiét
bi dién tir nhu dién thoai thong minh, TV internet, cam bién
va thiét bi truyén dong lai v6i nhau ma con két ndi ching
v6i nguoi dung thong qua mang ludi chia sé thong tin toan
cau. IoT 1a mot tién b cong nghgé, trong do cac thiét bi trong
nha, bénh vién, truong hoc c6 dia chi theo giao thic Internet
(Internet Protocol - IP) va c6 thé giao tiép voi nhau. Cong
nghé IoT ¢o thé dugc st dung dé tao ra cac khai niém maoi
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va khong gian phat trién rong cho thiét ké nha théng minh
nham mang lai sy thong minh, thoai mai va cai thién chat
lugng cude song.

Nhiéu hé théng tw dong hoa tir xa sir dung trong gia dinh
da duoc thuc hién béng cach su dung cac cong nghé dua
trén nén tang web hodc cac cong nghé khong day nhu radio
[2], Bluetooth [3], Global System for Mobile (GSM) [4],
Wifi (Wireless Fidelity) [5] va Zigbee [6]. Viéc st dung céac
dich vu web 1a phuong ciach mé nhat va d& tuong tac nhat
dé cung cip quyén truy cip dich vu tir xa hodc cho phép
cac tmg dung giao tiép véi nhau. Tuy nhién, trong nghién
clru nay, chung t6i mudn phat trién mot hé thong dién hinh
dé giam sat - didu khién va kiém soat vat thé di dong tir xa
dua trén cong nghé khong day Wifi st dung mo-dun WiFi
ESP8266. Theo do, cac thiét ké hé théng bao gém mach
dién tir, giai thuat diéu khién, giai thuat giam sat, phan mém
mg dung s& duoc mo ta chi tiét & phan thiét ké hé thong.
Két qua thuc nghiém va thao luan s& danh gia hidu qua cua
hé théng.

Thiét ké hé théng

Hé théng tu dong hoa trong nghién ctu dugc thiét ké
nham giam sat - diéu khién thiét bi tir xa khong day dua
trén nén tang cong nghé Wifi. Cdu tao co ban cua hé thong
bao gdm 2 phan chinh: phan mém véi giao dién ngudi ding
(apps, softs) va phan cac thiét bi dién tir c6 tich hgp hé thong
nhang.
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Abstract:

Wifi is currently a popular platform in Vietnam.
Therefore, the connection in order to communicate
(sending and receiving information/data) between
electronic devices employing Wifi technology should be
considered in applications. This project aims to develop
a typical system for monitoring and controlling based on
Wifi technology. Moreover, combined with the software
application on the smartphone helps users control the
activities of a mobile objectincluding forward, backward,
and left - right movement. This typical system uses
ESP8266 module and is provided information by sensors
attached to the system. The ESP8266 module is a wifi-
enabled device that helps it transfer the data collected
from the sensor to the cloud storage easily. Therefore,
users can fully monitor information and touch data
without manual intervention.

Keywords: internet of things, remote control, sensors,
smart home.

Classification number: 2.2

Phan mém véi giao dién ngudi ding s& dugc thiét ké dya
trén cong nghé 1ap trinh Android cho di¢n thoai thong minh
MIT App Inventor 2 [7] dugc gidi thidu va giit ban quyén
boi Hoc vién Cong nghé Massachusetts (Massachusetts
Institute of Technology - MIT), Hoa Ky.

Phén céc thiét bi dién tir phdi hop dugc chon bao gdm
board vi diéu khién Arduino ESP8266, cau H L298N va céc
loai cam bién.

Viéc giao tiép, trao doi thong tin khong day giita cac
thiét bi trong hé thong (hinh 1) theo 2 phuong cach:

— Tryc tiép: cac thiét bi trao d6i thong tin khong day truc
tiép voi nhau trong pham vi gan (<100 m).

— Gian tiép: cac thiét bi trao d6i thong tin khong day véi
nhau thong qua mang internet va nén cong nghé Wifi trong
pham vi toan cau (khong gian gidi han rat rong).
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Hinh 1. M hinh giao tiép khong day trén nén cong nghé Wifi.
Thiét ké hé théng vi diéu khién va cam bién

So dé khoi

Trong nghién ctru nay, hé thong tu dong hoa dugc thiét
Kké di kém tmng dung diéu khién nham muc dich twong tac
truc tlep véi vat thé di dong nhu hinh 2. Bén canh cac thiét
bi dién tir da dé cép o phan trén, cau tao cua vat thé con bao
gom céc dong co, banh xe.

Hinh 2. Vat thé di déng trong nghién ciru.

Vat thé nay di chuyén dugc nho vao 2 dong co mot chiéu
¢6 hop sb (DC gearbox motor) vdi ty s6 truyén 1/48 va 2
banh xe dat phia sau vét thé cung 1 banh ty do dat phia
trudc, gitra vat thé.



Théng sé ky thudt board hé tro diéu khién dpng co
Viéc diéu khién dong co mot chiéu bao gém cac thao tac:
— Tit/md dong co.

— Thay doi chiéu quay dong co gitra thuén chiéu kim
ddng hd va nghich chiéu kim dong hd.

— Thay dbi toc do dong co.

Tt ca cac thao tac trén duge thuc hién qua trung gian
board cau H L298N (H-bridge L298N) pho dung véi toan
b tinh nang chi tiét duwgc mo ta ¢ hinh 3.
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Hinh 3. Board cau H L298N.

Tinh ning board cau H duoc liét ké nhu sau: 1, 2. Ngo
ra dong co 1; 3. 12 V jumper - thao jumper nay néu sir dung
nguon trén 12V cép vao chan 4; 4. Cap ngudn lam viéc cho
cac dong co tai day tir 6 dén 35 V; 5. Chan GND cua ngudn;
6. Nguon ra 5 V; 7. Chan Enable cta dong co 1 - chan nay
ciing dung dé cip xung diéu rong (Pulse Width Modulation
- PWM) cho dong co. Néu diéu khién toc do thi rat jumper
ra va cdm chan PWM cuia vi diéu khién vao day. Giit nguyén
khi dung véi dong co budc; 8. IN 1; 9. IN 2; 10. IN 3; 11. IN
4; 12. Chan Enable cua dong co 2 - chan nay ciing dung dé
cap xung PWM cho dong co. Néu diéu khién toc do thi rat
jumper ra va cim chan PWM cuia vi diéu khién vao day. Giir
nguyén khi dung véi dong co budce; 13, 14. Ngd radong co 2.

Théng so ky thudt board vi diéu khién ESP8266

Mo-dun ESP8266 st dung mot bd phan mém va bo phat
trién ma ngudn mé trén nén Arduino IDE da dong vai tro
quan trong trong viéc thiét ké cac san pham ung dung cong
nghé IoT. Md-dun ESP8266 c6 nhiéu chan vao/ra da chirc
nang (General Purpose Input/Output - GPIO) cho phép két
ndi m6-dun voi cac thiét bi ngoai vi khac v6i kha nang nhan
nhiéu ngudn tin hidu tir cam bién va kha ning xut nhiéu tin
hiéu diéu khién tir mo-dun nay. Ngoai ra, m6-dun con co
kha nang tao ra céc tin hi¢u diéu khién phd dung nhu diéu
rong xung (PWM), cac chuén giao tiép I*)C, SPI va UART.
So d6 chan mo-dun duge md ta & hinh 4.
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Hinh 4. So' d6 chan mé-dun ESP8266.

Két néi 2 thiét bi dién tiv

Viéc két ndi 2 thiét bi dién tir moé-dun ESP8266 va mach
cau H L298N dugc thuc hién nhu liét ké ¢ bang 1. Thiét lap

két ndi nay 1a yéu td quan trong, can thiét va co anh hudng
dén viéc lap trinh moé-dun ESP8266.

Bang 1. Cac két nbi diéu khién.

Mach ciu H L298N Wifi mé-dun ESP8266
8 (IN 1) D8

9 (IN 2) D7

12 (ENA M2) D6

7 (ENA M1) D5

10 (IN 3) D4

11 (IN 4) D3

6 (Ngudnra 5 V) Vin

5 (GND) GND

Gidi thudt nhén lénh diéu khién

Hinh 5 mé ta lwu do giai thuat trong viéc nhan Iénh
truyén khong day tir apps, giai ma 1énh va xuat tin hiéu dicu
khién tuong Gng tdi vt the.

Hinh 5. Lwu d6 giai thuat nhan 1énh diéu khién.
Thiét ké chuong trinh giao dién ngudi ding
Gidi thugt thiét ké

Chuong trinh giao dién ngudi dung dugc thiét ké dé dam
bao thuc hién duoc céc tinh nang sau:

— Nhap dia chi IP dé két ndi.

— Piéu khién: vat thé di chuyén t6i - Iii, chuyén hudng

a1
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trai - phai.
— Giam sat: hién thi trang thai nhén 1énh cia mo-dun
ESP8266.
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Hinh 6. Lwu do giai thuat giao dién ngwei dung.

Hinh 6 mé ta luu db giai thuat trong thiét ké giao dién
nguoi ding. Trudc tién, thiét 1ap két ndi gitra phan mém
(apps) trén dién thoai théng minh va mo-dun ESP8266
duoc thuc hién. Sy kién c6 nut duoc nhén hay khong luén
duoc kiém tra. Khi c6 nat duge nhan thi xac nhan nut nao
duoc nhén va gl ma code cua nat dugc nhén t6i mo-dun
ESP8266 va nhan tin hiéu phan hdi trang thai tiép code tir
mo-dun ESP8266.

Khai thac phin mém

MIT Inventor 2 duoc khai thac dé tao ra phan mém giao
dién nguoi dung dap tng chinh xéac giai thuat dugc mo ta
6 hinh 6. Hinh 7 mé ta phan code va giao dién ngudi ding
thuc té.
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(A) Code giao dién.

1652,168.2.11 Connect

httpi//142,168.2.11/car?6=3
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(B) Giao dién.
Hinh 7. Giao dién ngwoi dung.
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Keét qua thuc nghiém va thae luan

Céc phim chirc ning trén giao dién ngudi dung rat dé
hiéu, cac ky hiéu trén phim gitp viéc diéu khién chuyén
dong ctia vat thé thuan tién va don gian. Nguoi dung co thé
diéu khién vat thé di chuyén khap noi st dung tng dung
Android ciia minh. Vat thé di chuyén va phan ting nhanh,
hudng vat thé duge diéu chinh theo ¥ ngudi dung.

Sau qua trinh thuc nghiém, toan bg hé théng vira duoc
thiét ké boc 16 duoc nhiing uu diém nhu khoang cach giam
sat - diéu khién xa t6i 100 m, it tiéu hao ning lugng. Bén
canh dé ciing c6 mot s6 khuyét diém nhu téc do vira phai,
khong chay dugc trén dia hinh kém, hé thong bao gom tmg
dung Android va vat thé chua duoc toi wu vé hinh thuc.

Két luan

Hé thdng giam sat - diéu khién va kiém soat dién hinh
da dugc phat trién voi nhidu tinh ning. Mic du ¢o cac han
ché vé thoi gian va tai chinh, chiing t6i da tao ra dugc mot
hé thdng bao quat véi pham vi nhu ké hoach nghién ciru da
dé ra. Cac mo-dun Wifi co gia ré (200.000 VND cho mbi
mo-dun) khién viéc trién khai thuc hién hé thong nay va
céc giai phap kém theo rat kha thi dé thyc hién trong cac
phong thi nghiém, vuon wom, thi nghiém kiém soat trong
cac nganh cong nghiép va bénh vién. Linh vuc nghién ciu
tuong d6i méi nay hira hen rat nhiéu trién vong. Bao mat
cua hé thong hién chi phu thugc vao bao mat mang Wifi
thong thudong nhung diéu d6 khong du tin cdy nén can thém
vao cac phuong cach ding nhap an toan dé cai thién do tin
cay va bao mat. Ngoai ra, nhiéu tinh ning giam sat - diéu
khién va kiém soat c6 thé dugc thém vao hé théng nhu 1ap
ban do di chuyén. Dong thoi, phuong thire giri dir licu t6i
ESP8266 can dugc cai thién thém.
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