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Tom tit

Ung dung Internet két ngi van vdt (Internet of
Things - IoT) trong diéu khién Robot dd diroc trién
khai, cong bé réng réi trong cac cong trinh nghién
Citu ciing nhur trong thuc té. Tuy nhién, do kha
nang lew triv VA Xt 1y han ché, hiéu sudt cia cac
dich vy 10T bj giam déng ké. Nhitng han ché nay
o thé duoc gigi quyét boi dién todn dam mady
(Cloud). Thém vao ds, sur két hop cua Cloud cho
phép tang cuwong kha nang, mo rgng pham vi cia
10T véi nhiéu dich v méi bang cach tich hop céc
tai nguyén loT . Trong bai bao nay, nhém tac gid
dé xuat gidi phap 1ng dung loT-Cloud trong diéu
khién robot tam xa. Thiz nghiém gidi phép trén md
hinh robot di déng theo déi doi tirong nham khang
dinh nhitng 1eu viét trong sw két hop, hop nhdt hai
cdng nghé loT va Cloud.

Tur khoa: 10T- Cloud, Robot, internet.

Abstract

Application of Internet of Things(loT) in robot
control has been deployed and widely published
in research works as well as in reality. However,
due to the limitations of storage and processing
capabilities, the performance of 10T services is
significantly reduced. These limitations can be
decreased by using cloud computing technology
(Cloud). In addition, this combination with Cloud
which integrating 10T resources allows enhancing
the capacity and expanding the scope of 10T with
many new services. In this paper, the authors
proposed an loT-Cloud application solution for
controlling long-range robots. This solution was
tested on a mobile object tracking model to affirm
the advantages of combining and integrating loT
and Cloud technologies.

Keywords: loT- Cloud, Robot, internet.

1. M¢ dau

Céc hé thong robot di va dang dugc nghién cuu,
g dung trong nhiéu linh vyc cua doi song xa hoi,
mang lai nhitng hiéu qua dang ké, dac biét 1a cac robot
di dong, robot ty hanh. Théng thuong, ¢ pham vi

khoang cach gan, viéc truyén tin hiéu c6 thé didu khién
robot c6 thé thyc hién bang tin hi¢u hong ngoai [1], tin
hiéu Bluetooth hay tin hiéu Wifi [2],... Nhitng phuong
phép nay cé nhugc diém cb hitu 1a thiét bi diéu khién
phai “nhin” thay duoc robot, hodc khdng c6 vat can co
tinh chat ngan can kha nang lan truyén séng dién tir
trong khdng khi. Tuy nhién, véi nhitng nhém loai robot
dugc xdy dung cho muc dich tham do, giam sat hay
tham hiém trong diéu kién méi truong khic nghiét, dia
hinh phc tap hay & khoang cach xa, ... do han ché “tam
nhin”, tin hiéu diéu khién robot bi gian doan, tham chi
bi chan, cac yéu cau vé ki thuat ciing nhu cong nghé
diéu khién robot doi hoi phai dugc cai thién [3]. Khi do,
viéc ng dung loT-Cloud dugc xem la maot giai phép
hiru hiéu.

loT duya trén mot s6 lwong lén cac ddi twong - vat
thé thdng minh va tu tao dugc két ndi véi nhau trong
mot co sé ha tang mang ning dong va toan ciu
(Internet) nham gitp con ngudi nhan thuc thé gisi va
cai thién chit lugng cudc séng. Tuy nhién, do kha
nang luu trir va xa ly han ché, hiéu suat cua cac dich
vu 10T bi giam dang ké. Nhitng han ché nay c6 thé
duoc giai quyét boi dién toan dam may (Cloud). Thém
vao do, su két hop caa Cloud cho phép ting cuong
kha nang, mé rong pham vi cia 10T véi nhiéu dich vy
méi bang céch tich hop céc tai nguyén l1oT [4].

Trong bai béo nay, nhém tac gia d& xuét giai phap
ng dung 10T-Cloud trong diéu khién robot tam xa.
Thr nghiém giai phap trén mé hinh robot di d6ng theo
ddi ddi twong nham khang dinh nhirng wu viét trong
su két hop, hop nhit hai cong nghé 10T va Cloud.

2. M@ hinh kién trdc hé théng diéu khién robot
voi cong nghé 1oT-Cloud
2.1. M@ hinh kién trac hé théng

M0 hinh kién triic hé théng diéu khién Robot sir
dung cdng nghé 10T-Cloud dugc chi ra trong Hinh 1,
v6i céc khéi chinh:

Khoi Robot: st dung cic Vi diéu khién
(Microcontroller Unit - MCU) diéu khién hoat dong
ctia Robot, duoc tich hop cac md dun két ndi truyén
thdng cho phép truyén/nhan cac tin hiéu téi khéi loT-
Cloud (Hinh 2a).
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Hinh 1. M6 hinh kién tric h¢ théng
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Hinh 2. Cdu tric trong ciia Robot va Khéi diéu khién trung tam

Khéi 1oT-Cloud: tram trung chuyén tin hiéu trao
dbi giira Robot va trung tam diéu khién.

Khéi diéu khién trung thm: giam sat, diéu khién
hoat dong cuia Robot (Hinh 2b).

Khi d6, Khdi didu khién trung tam s& diéu khién
hoat dong ctia Robot qua loT-Cloud véi cac giao thic
TCP/IP [5]. Vi vay, su két ndi gitta Khoi diéu khién
trung tm va Robot ludn dugc duy tri ma khéng bi gigi
han bai cac yéu té dia hinh, dia ly.

2.2. Kich bén diéu khién Robot

Qua trinh diéu khién robot qua cac két ndi truyén
thdng gitra cac thanh phan trong hé thong.

Trudng hop thir nhat: két ndi truyén thong dugc
duy tri thdng sudt gitra Robot, 10T-Cloud va Trung
tam diéu khién (két ndi internet 6n dinh). Tin hiéu diéu
khién hoat d6ng cua Robot dugc gui téi 10T- Cloud va
duogc chuyén tiép t6i MCU caa Robot. MCU giai ma
céc tin hiéu va diéu khién hoat dong cua Robot theo
chi thi trong wng. O chiéu nguoc lai, MCU thu nhan
tin hiéu toa d¢ (qua GPS) va hinh anh (tir camera) thuc
té cua Robot, dong goi dir lidu va gui vé Trung tam
diéu khién qua loT- Cloud.

Trudng hop thir hai: két ndi bi gian doan (két ndi
internet bj ngat dot ngot ¢ phia Robot hoac Trung tam
diéu khién). Nhu vay, MCU cua Robot s& khdng nhan
duoc tin hiéu xac nhan tir Trung tdm diéu khién, n6 s&
didu khién Robot dung tai chd. Khi dé, viéc thu hdi
Robot s& duoc thuc hién dua trén dir liéu toa dé nhan
dugc cubi cuing tir Robot.

Tur kich ban diéu khién dé xuét trén, luu d6 thuat

toan duoc xay dung (Hinh 3).

Buwéc 1: Khoi dong hé théng, kiém tra tinh trang
va thuc hién viéc két ndi céc thiét bj.

Budgc 2: Khéi didu khién chuyén gdi tin tin hiéu
diéu khién Robot tsi IoT-Cloud.

Buwéc 3: Robot truy cap loT-Cloud dé thu nhan goi
tin diéu khién. MCU giai ma c4c tin hiéu va diéu khién
hoat d6ng cua Robot theo chi thi tuong ung.

Buwdéc 4: MCU thu nhan tin hiéu toa do va hinh anh
cta Robot, dong goi dir liéu va gui 1oT-Cloud.

Budc 5: Khéi didu khién truy cap loT- Cloud dé
nhan goi tin hiéu trang thai. Xur 1i va luu trir dit liéu
toa do cua Robot vao Co sé dit lidu, hién thi hinh anh
ciia Robot dong thoi gui tin hiéu xac nhan tsi l1oT-
Cloud. Trong trudng hop Khéi diéu khién khdng nhan
dugc goi tin trang thai cia Robot, mét thdng b&o canh
béo dinh kém toa d6 nhan dwoc lan cudi cung cua
Robot duoc dua ra nham kiém tra va thu hdi Robot.

Budrc 6: Robot truy cap 10T-Cloud dé nhan tin hiéu
x4c nhan. Néu thanh cong, quay lai Budc 2, nguoc lai
(Robot khong truy nhap dugc loT-Cloud) Robot s&
dirng tai chd.

3. Xay dung hé théng

Tir kién trac da d& xuat, mo hinh hé thong thi
nghiém dugc xay dung véi Robot di dong (Hinh 4a)
sir dung MCU Arduino Nano [6], mach diéu khién
dong co Arduino Motor Shield L293D (Hinh 4b), thiét
bi két ndi mang internet wifi 4G TPlink M7350,
module Wireless NRF24L.01, module GPS Ublox Neo
MB8N [7] va module Camera OV7670 No FiFo [8].
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Hinh 3. Luwu dé thudt todn diéu khién

Cai dat loT-Cloud: dé thiét lap két ndi, dich vu
Google Cloud IoT Core dugc ap dung. Vi nén tang
céng nghé Google Cloud Platform, Google Cloud lIoT
Core cho phép thyc hién viéc két néi gitra trung tam
diéu khién va robot théng qua mang internet bang cac
thiét lap don gian, truy cap d& dang, c6 tinh bao mat,
hoat dong 6n dinh véi toe do truy cap cao [9].

Khéi didu khién trung tam: st dung Laptop
EliteBook 8470p (Intel Core i5-3320M, 4Gb Ram) véi
phan mém diéu khién dugc cai dit trong méi truong
Windows Platform. Ngon ngir lap trinh C# va hé co so
dir lisu MySQL cho giao dién than thién, dé sir dung.
Hinh 5 chi ra giao dién chinh ciia phin mém diéu khién.
Dé diéu khién su di chuyén cua robot, ngudi ding sir
dung céc nit chte niang (UP, DOWN, LEFT,...) két hop
khung nhin truc quan vé hinh anh ciia robot trén thyc
dia. Bén canh do, toa do hién thoi ciing nhu “vét” di
chuyén ciia robot ciing dugc hién thi trén ban do s6 nho
su két hop giira dit ligu thu duoc tir GPS va Google
Map API [10] nhiing trong phin mém.

Tién hanh thyc nghiém hé thong trong khdng gian
sanh va cac duong di xung quanh nha A4 - Khu Hiéu
bo Truong Pai hoc Hang hai Viét Nam. Cac két qua
(danh sach toa do, hinh anh, “vét” di chuyén trén ban
dd) thu dugc cho thdy Robot hoat dong tét trong pham
vi va khoang cach 500m vai tim nhin han ché, bi ngin
can boi cac khdi kién tric xay dung va cac vat thé ton

tai tai thoi diém thyc nghiém (Hinh 5). Mé rong khéng
gian véi nhiéu toa nha xung quanh, trong cac truong
hop c6 va khdng két ndi internet, hoat dong diéu khién
Robot déu duoc thyc hién théng sudt.

E

b. Arduino Motor Shield L293D
Hinh 4. Méu Robot di ché tao
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Hinh 5. Giao dién phdan mém diéu khién hoat déng trén khéi diéu khién trung tam

5. Két luan

Viéc tng dung nén tang truyén thong internet ciing
nhu cong nghé loT-Cloud Ia can thiét nham hd trg va
nang cao kha ning diéu khién robot tam xa trong diéu
kién gioi han boi cac yéu té dja hinh, dia ly. Trong bai
b&o nay, nhom tac gia dé& xuat giai phap, thiét ké va
xay dung mot mo hinh cho phép diéu khién robot
thdng qua mang internet véi diém chuyén tiép dir liéu
trung gian la 10T-Cloud. M hinh hién tai mang tinh
thuc nghiém, song hoan toan cd thé cai thién, nang cap
thém céc tinh niang dé c6 thé trién khai va ap dung
trong thuc té.
Loi cadm on

Bai b4o nay la san pham cua dé tai nghién ciru khoa
hoc cdp Truong nim hoc 2019-2020, tén dé tai:
“Nghién cizu &p dung cong nghé 1oT trong viéc thiét ké
hé thang diéu khién Robot khéng day tam xa”, dwoc hd
trg kinh phi béi Truong Pai hoc Hang hai Viét Nam.
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