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THIET KE VA PIEU KHIEN ROBOT KHONG DAY THU THAP
DU LIEU SU DUNG KY THUAT TRUYEN THONG RF

DESIGNING AND CONTROLLING OF WIRELESS ROBOT FOR
DATA COLLECTION BY USING RF COMMUNICATION
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TOM TAT

Trong bai bdo nay, ching téi da thiét ké robot khong day thu thdp dir liéu va diéu khién hiéng di
cia robot bang viéc sir dung may tinh (PC). Pon vi diéu khién trong robot diéu khién hudng di cia
robot theo lénh dwge dwa ra ti chuwong trinh diéu khién trén may tinh bang cdch sir dung ky thuat
truyén thong khong ddy RF. Trong @6, vi diéu khién AVR (ATmega 16) va b thu phét vé tuyén HM-TR
dwge sik dung. Vi diéu khién dwoc giao tiép véi may tinh thong qua giao tiép UART bang cach sir dung
bo chuyén doi mirc logic - MAX 232. Robot sé thu thdp dir lieu nhw: nhiét do, do am, ap sudt sau do
truyén dir liéu nay dén chwong mnh diéu khién trén may tinh bang cdch sir dung bé phat vé tuyén RF.
Ngodai ra, robot ¢6 thé di chuyén vé phia trude, sau, qua trdi, qua phai thong qua chirong trinh diéu
khién trén mady tinh. Bén canh do, chiing t6i sir dung camera dé xdc dinh vi tri ciia robot.

ABSTRACT

In this paper, we designed the wireless robot for data collection and controlled the robot direction
using Personal Computer (PC). The control unit in robot controls the robot direction according to the
commands given from the control program on PC by using RF wireless communication. There, AVR
(ATmega 16) microcontroller and HM-TR transceiver are used. Microcontroller is interfaced to PC
through UART communication using MAX 232 level converter. The robot will collect data such as:
temperature, humidity, pressure and will transmit this data to the control program on PC by using
RF transmitter. In addition, robot can move in forward, back, left, right directions according to the
control program on PC. Besides, we used the camera to locate the robot.

I. GIOI THIEU

Ngay nay, cong ngh¢ khong day dang phat
trién rat manh ciung véi cac thiét bi khong day
ngay cang hién dai cho phép ngudi sir dung c6 thé
phat trién nhiéu tng dung thyuc té, nhat 13 trong
linh vuc diéu khién tir xa va truyén s6 liéu. Bén
canh do, linh vyc thiét ké robot khong day duoc
diéu khién tir xa ciing dang dugc nhiéu nhém tac
gia quan tim nghién ctru. thiét ké va dua vao tng
dung trong thuc té.

Trudce tinh hinh trén, nhom ching t6i da thiét
ké robot khong day duéi dang mé hinh xe robot
dugc didu khién tir xa thong qua k¥ thuat truyén
thong khong diy RF (Radio Frequency), nhim
phuc vu cho viéc do dat va thu thap dir liéu. Véi
chirc ndng hoat dong cua robot nay, cho phép

nguoi van hanh dung ¢ khoang cach an toan
diéu khién robot, trong khi robot tién vao ving
can thu thap dir liéu (ké ca nhimg vung nguy
hiém ma con ngudi khong thé dén duoc) Nguoi
diéu khién sau do sé hudng robot dén mot vi tri
ddc biét can thu thap nhiing dir li¢u va sau do
truyén vé may tinh. Véi cac bo cam bién duoc
gan trén robot, c6 thé truyén nhimg dir liéu ma
n6 thu thap dugc vé cho nguoi diéu khién thong
qua giao dién trén may tinh. Pong thoi, voi bo
camera duoc gin trén robot nham gitip dinh vi
robot dang hoat dong. Thong qua do ngudi dleu
khién c6 thé biét dugc nhirng thong s tai noi can
khao sat va dua ra phuong an dé xu 1y.



Thiét ké va diéu khién robot khong day thu thip div ligu si dung ky thudt truyén thong rf

II. THIET KE ROBOT
Trong thiét ke nay, ching toi sir dung phuong
phap thiét ké theo tirng mo-dun, sau d6 ghép noi

)

Madun thu phat
Giao dién chwrong trinh diéu kluén

cac mo-dun lai véi nhau dé hoan chinh hé thong.
Mo hinh h¢ thong ghép noi cac mé-dun dugc
trinh bay trong hinh 1.
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Hinh 1: M6 hinh hé thong

2.1 Mé-dun diéu khién dong co

Dé diéu khién su di chuyén ciia robot chiing
toi su dung cac dong co DC. Chung t6i su dung
ky thuat diéu ché do rong xung PWM (cu thé 1a
ché d6 Fast PWM) dé diéu khién tdc do, hudng
quay cia dong co DC. Fast PWM 1a ché d6 tao
ra xung PWM c6 tan s cao. Timer dém tir gia tri
BOTTOM dén gia tri MAX va tro vé dém lai tir
gia tri BOTTOM. Trong ché d6 Fast PWM, mot
chu ky (Time Period) dugc tinh trong mot lan

dém tir BOTTOM 1én TOP.
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Set OC1A/OCLE on Compare Match. clear OC1A/OC1B at TOP
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BOTTOM=0 |

Chan OC1A |

Clear OCLA/OC1B on Compare Match, set OC1A/OCLE at TOP

Hinh 2: Ché d¢ Fast PMW mode 14
Tan s6 PWM ctia ngd ra co6 thé duoc tinh
toan theo cong thirc sau:

-Déi v6i Timer/Counter 8bit:
-Do6i1 voi Timer/Counter 16bit:

fclk_l/o
N2se D

f OCnPWWM ~—

f _ ﬁlk71/0
et = Ny Top) @

Véi N 1a hé s6 chia ti 1& (tuy thudc vao
cach thiét 1ap céac bit CS va loai Timer/
Counter).

2.2 Module d$ 4m - HH10D

Module cam bién do am twong d6i HH10D
do hiang RF Hope san xuat bao gom cam bién do
am loai dién dung, mot ty dién CMOS dé chuyén
ddi tan sé va mot EEPROM duoc sir dung dé giir
cac yéu td hiéu chuan. Do dic diém ctia cam bién
d6 am loai dién dung, hé thong c6 thé dap tng lai
khi d6 am thay d6i rat nhanh. Mdi cam bién dugc
hiéu chuan hai 1an tai hai @6 4m chinh xéc khac
nhau, hai cam bién c¢6 duy nhat hé so lién quan
duoc luu trit trong EEPROM trén module. Céc
gia tri nay duoc dung dé tinh gia tri do am.

Hinh 3: Module HH10D

Module HH10D dugc két ndi véi vi diéu
khién qua cac chan SDA, SCL (chuén I12C) hoic
chan Fout vao chan TO/T1 cta bo Timer/Counter
dé doc tan sd. Chiing ta c6 hai cach dé nhan gia
tri 30 4m cua module:



- Doc tin s6 ngé ra (Output Frequency
Range) trong tng gia tri d¢ am tir 1% dén 99%.

- Pocgiatritir EEPROM ciiamodule. Theo
cach nay thi phai chii y dén dia chi (Address) ctia
module trong giao tiép 12C 12 0x01 va dia chi ciia
EEPROM bit dau tir 0x01.

Trong Gng dung nay ching toi sir dung cach
doc gia tri tan sO sau do6 suy ra d§ am theo cong
thure:

RH (%) =
3)
1.3 Module ap suit - HP03S

(Fout—Sj*loo%

- DPuoc tich hop cam bién ap suit.

- Khoang do ap suit 300hpa dén 1100hpa.
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Giao tiép 12C

- Cong suét tiéu thy thap.

Hinh 4: Mé-dun ap suat HP03S

Module HP03S két ndi voi vi diéu khién theo
hinh sau:
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Hinh 5: Mé-dun HP03S két néi véi MCU

Sau khi két ndi v6i vi didu khién chung ta tinh toan gié tri ap suat (P) va nhiét do (T) theo cac

cong thirc sau:

D2>=C5 dUT = D2 - C5 - (D2-C5)/2"7) * ((D2-C5)/2°7) * A/2°C
D2<C5 dUT=D2-CS5 - ((D2-C5)/2"7) * (D2-C5)/2°7) * B/2°C

OFF = (C2 + (C4 - 1024) * dUT/2°14)* 4
SENS = C1 + C3 * dUT/210

X = SENS * (D1 - 7168)/2"14 ~OFF
P=X *10/275 + C7

T =250 + dUT * C6/2°16 — dUT/2"D

4)
)
(6)
(7
®)
)
(10)
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Bang 1: Dia chi va khoang gid tri cua cac gia tri hiéu chuan

) EEPROM Parameter Range

Coefficient ADDRESS (Hex) (Deo)
CI(MSB:LSB) | (16:17) 0x100 — OxFFFF 256 — 65535
C2(MSB:LSB) | (18:19) 0x00 — Ox1FFF 0-8191
C3(MSB:LSB) | (20:21) 0x00 — 0x400 0—-3000
C4(MSB:LSB) | (22:23) 0x00 — 0x1000 0—4096
C5(MSB:LSB) | (24:25) 0x1000 — OxFFFF 4096 — 65535
C6(MSB:LSB) | (26:27) 0x00 — 0x4000 0—-16384
C7(MSB:LSB) | (28:29) 0x960 — 0xA28 2400 -- 2600
A (30) 0x01 — 0x3F 1-63
B (31) 0x01 — 0x3F 1--63
C (32) 0x01 — 0xOF 1-15
D (33) 0x01 — 0xOF l--15
DI 0x00 — OxFFFF 0 -- 65535
D2 0x00 — OxFFFF 0 -- 65535

2.4 Module nhiét do - LM35

LM35 1a mot ho IC cam bién nhiét do san

- Nguén ap hoat dong : 4V dén 30V.

xuét theo cong nghé ban dan dua trén cac chat

ban dan dé bi tac dong boi sy thay ddi cua nhiét
dd, dau ra cua cam bién la dién ap(V) ti 1€ voi
nhi¢t do ma nd dugc dat trong mdi trudng can

do. LM35 ¢6 mot sb dic diém sau :

- Do nhiét d vadi thang do nhiét bach phan (°

Q).

- Dién ap daura : -1V dén +6V.

-

LM35

- b6 phan giai : 10mV/°C.

- Kha nang do nhiét do: tr - 55 dén +150
(°C).

200
no
pus

Hinh 6 : IC LM35
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Hinh 7: So do6 khuéch dai cho ngé ra LM35



Véi d6 phan giai 10mV/°C tic 1a cr ting
nhi¢t do 1 do C thi dién ap ra tdng 10mV. Véi
Vref =5V (dién ap tham chiéu) ADC 10 bit c6
1024 gia tri tir 0 = 1023. Vay mdi gia tri ADC
tuong ung voi 5V/1023= 4.88mV. Vay mot gia
tri ADC tuong ing véi x = 4.88/10 = 0.488 (°C).
O 0°C dién ap ra 1a 0V twong tmg véi gia tri ADC
1a 0.

Goi: k: 1a hé so khuéch dai dién thé cua
LM35 truéec khi vao ADC cuia Atmegal6.
t: 1a nhiét d§ ctia moi truong.
n: 1a gia tri cua ADC

Ta co
Vref = 5V = 5000mV > 1023 gia tri
ADC
tk.10mV > n=read adc()
Suy ra: . 5000n _ 500n (11)
1023.10.k 1023k
Vi k= L R, (12)
R
2
n = read adc(): doc gid tri cua
ADC cua Atmegal 6.

2.5 Module thu phat RF- HM-TR

Mo6-dun HM-TR 1a mo-dun thu phat RF
do cong ty Microelectric san xuat. Ching t6i su

HM-TR/232
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dung mo-dun nay dé truyén dir liéu va diéu khién
robot tir xa. M6-dun HM-TR c6 nhitng ddc diém
nhu sau:

- C6 kha ning thay doi tan s, chdng giao
thoa tot.

- Truyén nhén 2 chiéu theo phuong thirc haft-
duplex.

- Chuyén d6i tir tin hiéu RF thanh giao thirc
theo chuan USART mot cach ty dong, tin cay
va dé dang sir dung.

- Cho phép cu hinh dinh dang UART, véi
toc do tur 300 bit/gidy dén 19200 bit/ giay.

- Khoang cach truyén nhan xa dén hon 300m
khi khong c6 vat can.

- Khéng can diéu chinh RF trong ng dung.

- Ung dung trong cac linh vuc: diéu khién tir
xa, h¢ thong do ludng tir xa, thu thap dir ligu,
ung dung gia dinh,...

Mo6-dun HM-TR c¢6 hai loai: HM-TR/232
va HM-TR/TTL. Trong d6 HM-TR/TTL thi
tuong thich voi chuan TTL, con HM-TR/232
tuong thich voi chuan RS232 (twong ty nhu HM-
TR/TTL nhung c6 tich hgp san Max232.

O day, chiing t6i str dung mo-dun HM-TR/
TTL.

HM-TR/TTL

Hinh 8: Mo-dun HM-TR/232 va HM-TR/TTL

-Két néi HM-TR/TTL véi MCU: chung ta c6 thé két ndi truc tiép HM-TR/TTL véi vi diéu
khién (MCU: Micro Controller Unit) thong qua UART, nhu hinh bén dudi:
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-Két ndi HM-TR/TTL véi PC: do HM-TR/TTL khong cung mtrc dién thé v6i cong COM ciia may

RXD

GPIO

MCU

E?
ANTENNA

Hinh 9: So do két néi HM-TR/TTL véi vi diéu khién

tinh nén ta lap mach két nbi thong qua Max232, dugc trinh bay nhu hinh bén dudi:
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2.6 Mo-dun chinh

Hinh 10
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- So do két néi HM-TR/TTL véi PC.

Md-dun chinh ding dé két ndi cac mo-dun lai véi nhau, chiing toi sir dung vi diéu khién ATmegal6
dé diéu khién tit ca céac hoat dong cua robot va viéc thu thap va truyén di lidu vé may tinh. DPé két
ndi cac module lai voi nhau chung toi chia mo-dun chinh thanh 2 module: Main board va Sub Board.
Mach thuc té cua hai board nhu céc hinh sau:

Hinh 11:

MAIN BOARD
WIRELESS ROBOT

CpEee

Om 117- [ j

_“c--..--------.-------

Main Board



Hinh 12: Sub Borad
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III. KET QUA VA THAO LUAN

Chung t6i da thiét ké robot khong day dudi
dang mo6 hinh xe robot dugc diéu khién tir xa
tir chwong trinh diéu khién robot trén may tinh
thong qua bo thu phat khong ddy RF, nham phuc
vu cho viéc do dat va thu thap dir liéu. Dudi day,
13 hinh anh cua robot ma ching t6i da thiét ké va
chuong trinh diéu khién robot trén may tinh.

Hinh 13: Robot khong ddy dudi dang mé hinh xe robot

Robot d4 van hanh rét tot trong moi truong
va dia hinh béng phéng, robot c6 thé thuc hién
cac thao tac di chuyén nhu: di to1, di lui, 1€ trai,
r& phai, ting/giam toc d6 lic di chuyén va co thé
quay vong tron 360°, tt ca cac thao tac trén déu
dugc didu khién tir chwong trinh diéu khién trén
may tinh (hinh 14). Pong thoi, robot thu thap cac
dit liéu véi cac cam bién duoge gén trén robot, cac
dir liéu gém: nhiét do, do ém, ap suét va mot sb
dir liéu khac ma nguoi ding co thé ty bd sung

thém cac mo-dun can thiét khac. Cac dir liéu
nay sé duoc truyén vé may tinh va hién thi trén
chuong trinh diéu khién trén may tinh. Ngoai ra,
khi ngudn cung cap cho robot xudng duéi 4.7V
thi s& c6 tin hiéu bao cho ngudi didu khién biét
dé c6 thé xur 1y thich hop thong qua chwong trinh
diéu khién trén may tinh. Bén canh do, trén robot
cling co gén mot camera quan sat dé dinh vi vi tri
cua robot dang hoat dong.
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Hinh 14: Giao dién chwong trinh diéu khién robot trén may tinh

IV. KET LUAN

Vé6i md hinh robot nay thi ching ta c6 thé
g dung vao trong thyc té, dé lam viéc thay thé
con nguoi dé do duge va thu thap dir liéu o nhiéu
noi khac nhau, tham chi tai nhitng noi doc hai,
nguy hiém hay nhiing noi ma viéc ding day dén
kh¢ thuc hién dugc. M6 hinh duge thiét ké rat
gon, tién loi va do on dinh cao véi chi phi thép.
Day 1a cong cu rat tét cho nguoi thiét ké robot, do
dugc va thu thap dir liu tir xa. Thich hgp dung
lam cong cu thuc hanh cho céc truong dai hoc,
cao dang, trung tim day vé vi diéu khién, thiét ké
robot, do dac va thu thap dir liéu.

Tuy nhién, robot nay con mot s mat han ché
nhu: do co cau ciia robot c6 4 banh xe nén khé
di chuyén noi c6 dia hinh g ghé. Phan co khi tu
lam bang thi cong nén ma sat 16n, tidu thy nhiéu
nang lugng khi hoat dong. Do d6, hudng nghién
ctru tiép theo ciia dé tai 14 cai thién ngudn nudi
va giam tiéu thu nang luong cho robot, phat trién
bd phan dinh vi str dung GPS cho robot tir d6 lam
cho robot thong minh hon c6 kha nang ghi lai 16
trinh da di qua va di theo 19 trinh da dinh sin.
Dong thoi c¢o thé phat trién két hop v6i nhing
linh vuc khac nhu: hé théng camera, xu 1y anh
nhan dién duong di va mot hé théng logic md
diéu khién thong minh.
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