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With the development of wireless communication technology in
general and ZigBee transmission technology in particular, has created
a series of applications and devices with compact size, high accuracy,
and fast speed. So at present, machines are gradually replacing human
labor, automation and control play an important role in life, industry,
agriculture and management. It has made a great contribution in
controlling devices to serve the needs of people's lives. This paper
presents research results on application of Zigbee technology to
design remote engine control system. With compact design, easy
control, high stability, it is convenient for users to control the engine
remotely such as: transport forklift, conveyor control, robot control...
The system can be improved to create useful products for practical
applications today.
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TU KHOA

Truyén thong khong day
Co6ng nghé Zigbee

Diéu khién dong co
Ung dung Zigbee
Truyén dan Zigbee
Mang khéng day

V6i sy phat trién cua cong nghé truyén thong khong day noi chung
va cdng nghé truyén dan ZigBee noéi riéng, da tao ra hang loat cac
tng dung, thiét bi ¢6 kich thudc nhé gon, do chinh xac cao, toe do
nhanh. Hi¢n nay, may méc dang dan thay thé sicc lao dong cua con
nguoi, ty dong hoa, diéu khién dong mot vai tro quan trong trong doi
sbng, cong nghlep, néng nghlep va quan Iy. No da gop phan rat 16n
trong viéc diéu khién cac thiét bi phuc vu nhu cau trong doi séng cua
con ngudi. Bai bao trinh bay két qua nghién ctu vé ung dung cong
nghé Zigbee trong thiét ké hé thong diéu khién dong co tir xa. Véi
thiét ké nho gon, diéu khién dé dang, d6 6n dinh cao tao diéu kién
thuan loi cho ngudi ding cé thé diéu khién dong co tir xa nhu: may
nang van chuyén, didu khién bang tai, diéu khién robot... Hé théng
c6 thé duogc cai tién dé tao ra cac san pham hitu ich ung dung trong
thuc té hién nay.
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1. Giéi thiéu

Truyén théng khong day ngay cang co vai tro quan trong véi cac ing dung trong nong nghiép,
cong nghi¢p va quan ly. Trong so6 do, tinh linh dong, kha ndng mo rong va kha nang hoat dong on
dinh 12 nhimg wu diém khién ZigBee tro nén vuot troi so Vi cac giao thirc truyén thong phd bién
khac, dic biét dbi voi mot hé thong diéu khién va giam sét [1]. V6i nhitng hé théng doi hoi thoi
gian thyc, ZigBee s& phu hop cho chie nang giam sat. Con ¢ nhitng hé thong Chap nhan dugc do
tré nho (10ms mdi chang), ZigBee tré nén hitu dung ca ¢ tang giam sat va tang dicu khién [2],
[3]. Nghién ctu ¢ day tap trung thiét ké heé thong diéu khién dong co tir xa ung dung céng nghé
Zigbee. Hé thdng c6 tinh on dinh cao, d6 chinh xéc tin cay, giao dién truc quan, gia thanh hop ly,
dién tich Iap dat twong dol nho va cd thé tng dung rong rai trong thuc té.

Hé théng nay bat ngudn y tuong tir cdng nghé Zigbee s& tdi wu co s ha tang két ndi sin co
thdng qua viéc ung dung va tich hop thém cac cam bién, bo truyén dong, cong nghé truyén dir
liéu trén cac thiét bi. Trong d6, su hoi tu cac cdng nghé cho thu thap dir lidu, phan tich va van
dung, diéu khién tu dong hod, céc hé thong nhng, truyén thdng, sy 6n dinh, do tin cay va bao
mat da tao thanh cong nghé Zigbee [4], [5]. Két qua thyc nghiém va khao sét hé thng trén nhiéu
dbi tuong tuong d6i phii hop. Sai s6 vé d6 tré cd thé tir nhiéu nguyén nhan khac nhau. Néu dugc
diéu chinh tét, ¥ twong nay két hop véi md hinh tu dong hoa trong thuc té voi quy md Ion s& tro
thanh mot hé théng Ién dap tng nhu cau diéu khién, quan 1y diéu khién cac thiét bi mot cach hién
dai s& nang cao doi song tién ich trong ndng nghiép va cong nghiép. Vi vay, Zigbee duoc tin
tuong va Ky vong s& mang lai lgi ich 16n trong ndng nghiép, cdng nghiép va cac nganh san xuat
khac, dic biét 12 ¢ cac nude dang phat trién nhu Viét Nam [6], [7].

2. Cong nghé Zigbee va mod hinh hé thong

Mo hinh truyén din khéng day dugc mé ta trén Hinh 1 nhdm muc dich gidi thiéu vé cong
nghé Zigbee. Ta c6 thé thay sy hién dién cua truyén dan khéng day & moi noi, né xuit hién trong
timg gia dinh, trong truong hoc, doanh nghiép, khu giai tri... Y tuong nay két hop voi hé thong
dleu khién dong co tir xa trong thyuc té v6i quy mo 16n sé& tré thanh mot hé thong l6n dap rng nhu
ciu diéu khién, quan Iy tit ca cac thiét bi mot cach hién dai, nang cao doi song tién ich trong
cong nghiép tu dong hoéa. Heé thong s& thu thap va xir 1y dir liéu sir dung cong nghé truyén thong
Zigbee [1], [2].

LCD

1 RX-TX
Touch TX-RX

pd | )| aduine | $—= | ccasson

Mang ZigBee

RX-TX

TX-RX
ccaszoz | Arduino [

Hinh 1. M hinh truyén dan khéng day Hinh 2. So d6 khai thiét ké hé thong
2.1. Thiét ké hé théng

Vi ¥ tuéng xay dung mot hé thong theo kién tric tham chiéu nhu trén thi so d6 khdi ciia he
thong nhu Hinh 2 gom 5 khoi chinh: Touchpad, Arduino, CC2530_1 va CC2530 2, LCD, dong co
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DC. Trong do, khdi truyén r]han dir liéu véi Module ngbee CC2530_1 va CC2530_2 r]han dl;lf liéu
tu vi dieu khien, sau do truyeén nhan cho nhau d¢ két noi gitra nguoi dung va hé thong dieu khien.
2.2. So' do nguyén ly va quy trinh hogr dgng ciia hé théng

Du6i Hinh 3 1a so do nguyén Iy bén gii, Arduino duoc két ndi véi hai nut cam bién cham
TTP223 la dau vao cta mach, két noi Vc’rj mot module ZigBee CC2530 va két noi véi mot man
hinh LCD 16x2 dugc tich hgp mach chuyén doi 12C.

Hinh 3. So' do nguyén ly bén gui Hinh 4. So'do nguyén Iy bén nhén

Trén Hinh 4 1a so do nguyén ly bén nhan, Aduino dwoc két ndi véi mot mudule ZigBee
CC2530 la tin hiéu dau vao caa mach. B4i véi dau ra cua mach la chan OUTPUT cua Arduino va
ddng thai ciing la chan INPUT cua module diéu khién dong co 1.298.

Module Arduino Uno R3

Trén so dd nguyén ky & Hinh 3 va Hinh 4 voi IC ATmega 328 IC Atmega 328 1a linh hon cua
bo mach Arduino UNO R3, IC nay duoc st dung trong viéc thu thap dit liéu tir cam bién, xur ly
dir lidu d6 va xuét tin hiéu ra. Chan lay tin hiéu Analog (tin hiéu twong tw) tir cam bién dé IC
Atmega 328 xur ly [3].

Module thu phat RF Zigbee CC2530

Trong nghién ciru str dung Module RF Zigbee CC2500 nhur Hinh 5 1a module truyén séng
2,4Ghz. Hoat dong ¢ hai ché d6 thu va phat, véi tbec do truyén téi da 3300Bps. Khoang
cach truyén xa khong dudi 1500m, d6 cao truyén song khong dudi 3,5 km, v6i kha ning buc xa
va xuy@n thu vat can rit cao.

[Output A |

[ 5V Enabte |

[+12V Power|
EPower éﬁb
| +5V Power |
| wmput |

| B8 Enabie |

Hinh 5. Hinh anh module thu phat RF Zigbee cc2530 Hinh 6. Module diéu khién déng co L298
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Module diéu khién dong co 1.298

Trén Hinh 6 14 Module diéu khién dong co L298, Module diéu khién dong co L298 dung dé
diéu khién céc loai dong co DC, dong co budc va dong co servo. Sur dung hai IC cau H dé diéu
khién sy hoat dong cua cac dong co. Né c6 thé diéu khién nhiéu loai motor khac nhau nhu step
motor, servo motor, motor DC, véi muc ap 1én dén 36V, dong téi da 2000mA ddi véi mdi kénh
diéu khién [4].

Pong co DC

Hinh 7. Béng co DC Hinh 8. Man hinh LCD 20x4

Trén Hinh 7 1a dong co mot chiéu DC, day 1a dong co duge diéu khién bang dong co hudng
xéac dinh. Hay noi cach khéc, day 1a loai dong co chay bang ngudn dién ap DC - dién &p mot
chiéu véi wu diém ndi bat 1a c6 moment ma may 16n, do d6 s& kéo duoc tai nang khi khoi dong.
Kha niang diéu chinh tdc do va qué tai tot.

Man hinh LCD 20x4

Trén Hinh 8 12 hinh anh man hinh LCD 20X4, c6 nghia 14 n6 ¢ 4 hang, mdi hang c6 20 ki ty.
Man hinh LCD 20x4 sir dung IC Driver HD44780. Hd tro giao tiép dit liéu 4 bits va 8 bits c6 kha
nang hién thi 4 dong, mdi dong 20 ky tu man hinh c6 d6 bén cao, man hinh LCD 20x4 bao gém
bo diéu khién va cac ving nhé [5], [6].

2.3. Gidgi phap cong nghé cho truyén thdng Zigbee

Tir nhitng phan tich va thiét ké trén, bai bao da dua ra giai phép cong nghé Zigbee dugc mo ta
du6i Hinh 9. Hé théng duoc thiét ké dua trén nén tang ciu tric cua truyén thdng khong day
Zigbee. Tir tang Zigbee devices dén 16p Zigbee gateway dén 16p Zigbee network va cudi cung la
16p Zigbee application [7].

5

HE THONG DIEU KHIEN DONG CO'TU XA
UING DUNG CONG NGHE ZIGBEE

Zi gBee/In ernet ZigBee
Gatewa; Coordinator
ADAM- 25202

1 e

- E"‘a‘i‘

’i" Repeater
—

-~ " ZigBee
Sending Range: Up to 1 km .

-

@/

; 887 g $5%.. e i
G ateway G tewa:

Hinh 9. So*d gidi phap cong nghé cho truyén thong Zigbee Hinh 10. Hinh anh thc té cua san pham
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Trén Hinh 10 la hinh anh thyc té ctia san pham: Diéu khién dong co tir xa ing dung cong nghé
Zigbee. M6 hinh dugc thiet ké nho gon. Hoat dong qhinh Xac vGi do on dinh cao. M6 hinh hé
thong dieu khien bén gui gom co hai nat bam cam bien cham TTP223. Nut 1 (bén trai) dung dé
diéu khién dong co ON/OFF, nut 2 (bén phai) dung dé diéu khién chieéu quay ctia dong co.

3. Md hinh hoat ddng ciia hé thong

Hinh 11 Ia h¢ thong bén giri khi méi dugc cip ngudn, chua co tac dong diéu khién thi toan bo
hé thong ¢ trong trang thai san sang hoat dong. Man hinh LCD hién thi “Status: OFF”. Khi nut 1
dugc tac dong 6 muc 1, bén gui s€ truyen tin hi¢u khoi dong dong co sang phia bén nhan.

MO HINH HOAT DONG HE MO HINH HOAT DONG HE THONG
THONG BEN GUI BEN NHAN

Hinh 11. M6 hinh hoat déng bén gui Hinh 12. M6 hinh hoar dong cua ben nhgn

Trén hinh 12 1a hé thong Bén nhan tiép nhan tin hiéu va thuc thi, dong co ON va quay theo chiéu
thuan. Man hinh LCD hién thi “Status: quay thuélp”. Khi nut 1‘ duqqtéc doéng & mirc 1 va dong thoi
nat 2 cling duoc tac dong & muc 1, bén guri s€ truyen tin hiéu diéu khién sang phia bén nhan.

4. Khio sét thuc nghiém hé théng

Mo hinh thuc nghiém dya trén ciu trac nén tang cua truyén thong khong day Zigbee c6 thé
g dung trong ndng nghi¢p, cong nghiép va tu dong hoa, véi uu diém la diéu khién dé dang, do
6n dinh cao nén dong co mot chiéu da duoc tng dung kha phd bién nhu: chuyén dong cho may
nghién, may nang van chuyén, diéu khién bang tai, diéu khién cac robot,...[8].

Véi s6 lan chay thuc nghiém hé théng va chay thuc nghiém chirc ndng ¢ bang 1. Ta c6 thé
dua ra nhan dinh vé& tinh 6n dinh cua hé théng phu thudc vao cac yéu t6 nhu: Khu vuc truyen
thong c6 nhiéu vat can hay khdng, néu co qua nhiéu vat can thi tin hiéu s& bi giam. Toc do két ndi
cua ZigBee d6 tré 1a 2 - 3 gidy. Ngudn 12V c¢o6 6n dinh hay khong. Qua trinh theo ddi va diéu
khién hé théng duoc thé hién thuc nghiém qua bang 1 1a két qua chay thuc nghiém cua hé théng
qua cac moi truong test khac nhau.

Nhin chung mé hinh hoat dong c6 do on dinh dat 87,9%. Hé thdng str dung ngudn cip nho tir
12V tro xubng nén an toan cho nguoi sir dung trudc nguy co dién giat. Hé thong diéu khién hoat
dong on dinh, toc do truyén nhan thong tin dit liéu 6n dinh va chinh xac trong diéu kién khong c6
vat can hoic it vat can. Muc tiéu thu dién ning thap (dong tiéu thu nhé hon 50mA), cac mang
dung ZigBee tiéu thu 1/4 lugng dién ning so vaéi cac mang Wi-Fi. Khoang cach truyén xa khong
vat can la khong dudi 1500m, thich hop tng dung trong ndng nghiép, cong nghiép san xut.
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Bang 1. Két qua chay thuc nghiém

Lan teat Aloi frrome test Bio tre Ket qua

Tlar 01 Fhoang cach: 15m I-3z Trnrven nhan duec thons tin

dif lidu gifia bén g0 va bén

Co vt can . . . .
nhanHs thong host donz
o tit cd chc chibc ning.
Thar 02 Flhosng cach: 1000m 2-3= G vea can khod donz dong ||

i o co, bEn tho mhén deoc va
Ehong vat can . B . .
- thre thiChk ven cao dao
chifu ddnz oo, bén thu nhan
dwoc phung dong ox kkéng
hoat dong. Mzuyan nhan 1a
dio ngudn 12V cung c3p cho

déng co khdng on Jinh.

Thar 03 Fhoang cach: 1000m 3= et ven can khod Jons Jong

co, bén tha nhin deoc va

Co nhiga vit cin . e . .
tore thiChk ven cao J&o

chidu quay ngroc Jong co,
bdn tn nhdn diroc va thec
thiGud vén cau dio chidu
quay thudn oia Jong oo, bén
tin khéng nhin oo tin

5. Két luan

Bai bao nghién cuu thiét ké hé thong diéu khién dong co tir xa tng dung cong nghé Zigbee,
nhitng ky thuat truyén thong da dugc ap dung giai quyét duoc nhiéu han ché cua cac phuong
phap giam sat cho hé thdng néi riéng va trong néng nghiép, cdng nghiép va tu dong héa noi
chung. Mé ra nhiéu wng dung méi trong nganh ndng nghiép, cong nghiép va ty dong hoa ¢ Viét
Nam hién nay. Hé thdng dugc thiét ké d6 6n dinh cao, d6 chinh xac tin cay giao dién truc quan
va c6 thé d& dang mé rong tuy bién cac ang dung khac thuan tién hon. Két qua thuc nghiém va
khao sét trén nhiéu méi truong twong ddi chinh xac va phu hop. Céc sai s xay ra c¢d thé tir nhiéu
nguyén nhan khac nhau.

Cong nghé truyén théng Zigbee phat trién rdt manh mé& va c6 tinh img dung cao trong thoi dai
4.0 hién nay. Vi vay, nghién ciru c6 thé dugc phat trién, mé rong thém nhu: Hé thong co thé duoc
mé rong béng co ché Boardcast. Tao ra mot mang ludi truyén dan giira cac node dé tao ra mot
nha mang cho riéng minh véi mét node diéu khién cha master va cac note con lai s& truyén théng
v6i master dé truyén nhan dir liéu diéu khién. Thém cac tinh ning nhu: diéu khién téc do caa
dong co, diéu khién bang giong noi hodc dua SmartPhone vao dé diéu khién va quan sat tao ra
nhiéu san pham hiru ich hon.
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