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A Self-Regulated Robot System using Sensor Network
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ABSTRACT

Modermn Robot is used in all industries. Previous Robot was used by simplicity work, at recent times, robot is developed in form that can do
action such as a person. Robot’s action runs according to command repeat or in the every moment according to sensor’s output value, achieve

other action.

In this paper, we studied about self-regulation transfer robot that follow Object autonomously. This robot can be used by purpose that carry
heavy burden instead of human. Robot’s composition is drive part which run object’s position awareness Sensor, Processor that control action
and Motor part. After robot is connects with Network, we did robot remote control and monitor the action situation of robot. For the methode
to reduce drive error, we developed algorithm for outside environment. For an experiment we made the self-regulation robot. We showed the
directivity of sensor, emor of directivity and soft moving of robot. We showed the monitoring system and the execution screen for
communication between robot and PC.
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Ultrasonic, Self-Regulator Robot, Network
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Fig. Blockdiagram for self-regulated robot
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2R EEE FY ] FE vl 2 A F gow TCCRO=0x00; TCCR2=0x00;
X‘" O} 3]_];], TCNTO0=0x00; TCNT2=0x00;

} }
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L298N(DC Motor Drive) - 271¢] 2H z]oj7} 7} SIGNAL(SIG_OVERFLOW0)  SIGNAL(SIG_OVERFLOW?)

3t} o] A9 W32 Enable®} DIRY) T 7127k gl o {
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& A}4-3}9] Enable THA}+9} AND Gate & 7 A4 REIZ Fig. 4 Motor Control Programing
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UCSRnA-USART Control and Status Register A

Bit 7 6 5 4 3 2 1 (I
[RKCn | TXCn | UDREN | FENn | DORN | UPEN [U2Xn | MPCMN |

Read/Writet R RW R R R R R R
Initial Value 0 0 1 0 0 4 0 0

UCSRnB-USART Control and Status Register B

Bit 7 6 5 4 3 2 1 ¢
| RXCIEn | TXCIEn | UDRIEn | RXENn | TXENN | UCSZn2 | RXBSn | TXBSn |

Read/Write RAW R/W RW RW RW RW R RW
InitialValue 0 0 0 0 0 0 0 0

8 6. USART =233 g x|AE 1
Fig 6. USART Program Register 1

UCSRNnC-USART Control and Status Register C
Bit 7 6 5 4 3 2 1 0

| UMSELn | UPMni | UPMnO | USBSm | UCSZnl | UCSZn0 | ucpotn

Read/Write R/W R/W R/W RAW R/W RW RW RW

initiai Value 0 0 o 0 4 1 1 0
UMSELn Mode UsSBSa Stop Bit{s}
] Asynchronous Operation ¢ 1-bit
1 Synchronous Oporation 1 2-bits

UMSELn : USART Mode Select bit USBSn: USART Stop bit Select bit

UCSZn2 ; UCSZni | UCSZnB | Character Size

UPMInl | UPMn0 | Parity Mode
[ [3 Disabled ° ° 4 5-bie
¢ Y I ,; f ] i 6-bit
1 0| Enabled, Even Parity ° ! ! 7obit
i 1| Enabled, 0dd arity ki ! ! obi
1 ¢ i+ Reserved
UPMnL:0 : Parity Mode bit T Py T Reserved
1 1 8 Reserved
1 1 1 Reserved

UCSZn1:0: Character SizeZi 2 hit
O3 7. USART =213 X{AE 2
Fig. 7 USART Program Register 2

void init_UART(void)
{
SP=0x10ff;

cli();

MCUCR=0x81,;
MCUCR=0x80;
XMCRA=0x00;
XMCRB=0x80;

S 4%, Interrupt Tst ]
UCSROA=0x00; /7
UCSROB=0x98;

UCSROC=0x06; [:““-‘__“‘4> Character Size 8-bit 4% |
UBRROH=0x00; /

UBRROL=0x67;
C=—>| Baudrate 9600 |

}
sei();

% 8 USART =21
Fig. 8 USART Program

1957



P FH RN =EA A 129 A1l

z2 3o A UCSROB = 0X98+
InterruptE &3 3}, UCSROC = 0X06-> UCSROBS} A
ato] F217]0f) A8 Zefd o dlo)E] | EE §H)
EZ AdAdrteE 9vlo|th. Baud ratel= UBRROL
RegisterS 0X67% A 4 3} 96003t}

A& R0 253 AA 9 dloE gt
o] b5 22 A4 A S AH ok g
A7 JE|HEE &gt 7tk
SHIE A WS FUEE 6}04
= 2% 5~ ACODE- 300A9} A
Baudrate Z 96002 = A A gk}, X}gi%«]
o] A Ao} 914 o °l B 35 ALE-AF7T 3 ]
! o}ﬁﬂlﬂ T30l X FNDE AH8-3fe] 2ha) 7HA]
F g st 2y a2 ekl £ gl
= °111 %k | AjgHA 0] 7] W&o FAGES FA S A
27 XY A g AN F AEE 3T
Network 74 & $1 8] Firmtech At¢] g¥lt)= &2
22 FB155BC ACODE-300AE A}-£3} % tH8]. ACODE-
300AY S-S FHF AT TS FE F7H30m
WA & - Aale] 7hE3HH, 24GHz T ¢ F3t55 A}
£, 1200 ~ 1152007} 4] Baud rateZ 2] 93}9], 3.3V e} A
e o g Fto] 7h5sl.

T AJF=) 9} 33Ve] ACODE-300AS 424317 ¢
M F Ao A oA BE TXE ACODE-300A9]
AzHa = A5 Y3t W g ALEsta A
Z 59 MCU%! ATmegal282) UART PORTS]| 1 #|c] =
5252 TE FB155BC ACODE-300AE 4723} 1, ¢

=T T s

LA Hz%_‘,}

ot
£ '“10
o
T
o %

>

o

4
tlo
— oX

g
AL Lo Ho

N ot

JH rzz o
b1 ol
N

o = b
X% 0m

o

Jkﬁl £l

2 g
2 o s

ol
st
N

U -
rx ol r

=3 AA oA Bul= QA Ho]8E T2E FF

SUE 7] et 92 A7t B ettt o)y
PCol 4% - o} 19 99 o] NET
£ o]t Ath

FE
R
& Ad AXNE
CHeZ UE YUY 223

Select serial Portt

a3 9 2UH =z
Fig. 9 Monitor Program

1958

£ o] 7}5 3 Device?l ACODE-300A ¢

5% Com Port®] H& 7} oA €t
A o) TEE AEE ot Ao AP
Ho] Hm, 22 I3 PL Net Ch= T

250 AAME o] & AEZ R F3Y AP F9
Z 91X Hlo]E)7} Net C#2.2 73S 2 T2 3
o2 A%HE AP S ATk AR HolE 4 rﬁdxﬂoi
dugEor 2R &5 g w3 Aol & &+ Utk
AEe B TEE S Fo g O%Z}ﬁ g313t
RLAE 2R 2 A4S st 29 102>
d2ZEA2HG BT

rlo

ER TSN AL T 119 BoJE A 2
HEE TPt AFS 19 11914 w2l &g
e Aot ZtEe A 289 w2 A#E FA 84
223 22 A2)7)30emol A d e, f F& wehA o
4 BAE oA 7IH AERE-L X B 9} A gt
mheba] A Z15HA €tk 30cm 0] 120cm ©1 8+ 7% ¢ a,
b,c o A = BRIV AR EHE Q1A Zte] whet 4
£ 0 24 8t EAE A "t g, h,icl EAVE Y

A RS 19 Fol HY He AL g it =
60cm ©]4t 120cm ©| 3t 4 7-$- PWM®] T ¥ H| 7} 57}
3t Z& 2 o] 7HEE o EAM 24 e AL I
39T 120cm oY A-F AERES AA EAVF L

7] &l JAAEAE st} o 742 7] s ATk

a7 10, AE2RE AlA8D SE &2l FND
Flg. 10 Self-Regulated Robot System and FND



WA HELE o) 88 A 2 Ay

[,

S
~
-

~~

o

o —

Ocm 30em 60cm 30cm 120em

RERINCUR-SER- L= A
Fig. 11 Experimental for Unit block-levels

Sro whE g EE] T AP ofe) B 19 P
o) AL 15T ~30T7AX AHat A 7k 287 MM 2]
SHEEE FF o AA AR E £ T 1559 1A 3
#2249 sk

1250 w2 3% AF
Table 1. Operational Test for Temperatures
'Ir‘:&e Response Time S(e:gsuirrlltg Operation
15 340.5[mys] 153 0
20 343[m/s] 153) o
25 345.5[mys} 153 0
30 349.5[m/s] 153} 0

A& RE 0] Q1R wlolglsf RulE] ZE®o s A
ol AdH e 2 okl 29 115

e 2 g

Received Data
Select COM 43146145431 41(50[43[471 ~  43[46]46]2] 49147147 2] «
STISE G470 (4216 47]50151]48(39] 42140147}
coMl v §TIA 4 BTN 43130141143 ]49
Caw ]
Selact serial Pcm T ’

:LE' 12. Ail’é)' H{OII—H E'—IH ﬁAl
Fig. 12 Sensing Data Monitoring Display

22 7k Embedded Bluetooth ACODE-300A¢] 4 -
A A 2Ql 30mE B UE A Q1A HlolE Fhol
g ol JehhR] kot 3% 2] waLo] ¢4
olg}7} AAFE o} AThrt A A Wl F e v
of Aol gl A dojE] 7} EA] &°%H}
ek ol & A sty] 98wk RS-232 FA1E
=t EFF 24 g TCPIP B4 Al e
Ul S o] &351a] PDA ¥ PMPY 28 T PCE
b%ﬁﬂ“@“@é#%E&ﬁ%Ew
g} Aol A A dlel | gho] F4 A& £
HH%iEZ%%ﬂHIWLQTﬁﬂ¢ﬁ5
FA) o] 2]

r?: At

oEﬁ s
.;o m{
o
V%O

1,
n
oY
°

£
o3¢ Wb B

p o ol o S

&

r

° o

=

%ﬁﬁ°‘d&% 1 %ﬂ%?iﬂ%%Fﬁ
& &4

%ﬂﬂ AﬂH“HE HEASHo2 ¥4
=2 ‘)]75 & glth

V. Z 2

AERREY AL 257 AAE ARSI dE
o] &2) 4 3k Ho] B & o] W) o] Hlol Bl CPU
£ Fotod E 75 Y8t RE & FF A of
A A A BE 5 Ale] QA AR o B
A oxe 22y oz $AT S QT Ee A4
g o] &3t A&z o] AN AR dolHE 24k ¢lol
wE S$xe deetr s RS-232% 4 e ]
= B2EAZ ALY AT YUY 2 54 0L
Aste] 255 AAM o AA dlofE] & EFF 29 A
GERAAE Y FR Q= TA £ HEZ
3 Ak

FUHYS Y8 dojy A4S A AR} 27
2 7ERS-232 B4} HhALE o] LT of A e AT R o
2 dloe] g wE A& s s £F
B2 S WA AR R YT A e 25 RY
Hgg A8 L83 A8 2 Ttk AR e <l
BZo] 27E BAE ke 4 #49 A 859
) $ 2-& - Blo)et e}

1959



BTN PR BN =T A A2 A1

aAe 2

This research was supported by University IT Research
Center Project of Korea and by the Program for Training
of Graduate Students in Regional Innovation.

o

i

[ 1] A. LaMarca, W. Brunette, D. Koizumi, M. Lease, S.B.
Sigurdsson, K.Sikrski, D. Fox, G. Borriello, “Making
Sensor Networks Practical with Robots,” Proceeding of
the International Conference on Pervasive Computing,
2002

[2 1 M. Bhardwaj, A. Chandrakasan, and T. Garnett. Upper
Bounds on the Lifetime of Sensor Networks. IEEE
International Conference on Communications, 2001,
vol.3 pp. 785-790.

[3]US-ATmega128 Data Sheet

[ 4 ]1L298N Data Sheet

[ 5] SLA7024M Data Sheet

[ 6 ] MC-7805CT Data Sheet

[ 71 KA-7805 Data Sheet

[ 8 ] Embedded Bluetooth ACODE-300A Data Sheet

[ 9 1 SRF04-Ultra-Sonic Ranger Data Sheet

[10] www.Firmtech.co.kr/

[11] http://www.micomworld.co.kr/

[12] ATmegal28%} =1 &-&, %A Z- 2142}

[13] AVR(ATmegal28)& ©] &8 wo]| AZ X2 A4 o
£33 4%, MicomWorld - Plo]| Y= 7|ed T4

[14] &71A ¥]$-+= AVR ATmegal28, OhmA} -
AEs, 244

[15] Visual C#NET 2003 4 A Z2 A E AN EHA} -
AEA, HAT

[16] Visual C#NET 2005 2nd Edition 2 d Z2 A E
JAE VA - AT

[17) Beginning C#, 3 2. % 3}A} - Karli Watson 9} 91
TA, 7%, AEH D

Ean

1960

PN |

gt A 9 (Chul-Min Park)

20023 39 ~ &A: FA UL
AFHARZIE AgF

%24 Bof : RFID A) 28, £-4 541, HW 47
= & =(Heung-Kuk Jo)

1973'd 24 © Tolgiga AT

7 EA(FAD
1979\ 28 © Topt & a AAp-F e
7 EA(AAD
1990'd 24 : WS DTG SFRAAATE E

(b
1990 249~1993'2¢ : A AR 7| eF 2 AY DT
Falg
T4 EoF: RFID Al 28, F 454, HW 47

ol & M(HoonJae Lee)

1985 29 AE N A-F3
# Z4EHh

1987 249 AE & HAgdt
# Z£9H4D

19983 2€ : AE st AxF e E402AD

1987329~1998d 1€ : A AT A AYATH

19981339~2002\32¢ : A& w 2w

20021339~ : FA WL HAFEHRF T

g
HBARL: AT o] B YEAAHL BAEEH





