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Autonomous Guidance of an Omni— Directional Vehicle
using the Robot Language
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The current AGV (Automated Guidance Vehicle) in a factory moves by sensing the guidance line
which is laid down on the floor. This may be good for safety and reliablity, but the guidance line
needs to be laid down along with the route, so that it is difficult to change layout in the factory. We
proposed the method of changing layout flexibly by using a developed omni—directional vehicle
which can move forward, backward, sideward and turn with two driving motors and a steering

motor.

This paper describes the developed programming language for the omni—directional vehicle to
move autonomusly, and a operating exsample of the vehicle using the language.
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Outline of an omni— directional vehicle
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Block diagram of measurement & control system
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Distance detection method
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Specification of the robot language(RL/1)

H [211 FER (AKIIERERE)

B | 104 % ex. [12001) /=13 16158 (ex. 7$1234))
BO|TA-T2). Ta)-l2)D5 2@, 1= LTs)~T REETHEK
F |tOME), -, ++{2000, —GF mivh
2(&EIY. <(£7M). &(AND), |(OR), °(XOR)

R | BEE=ZHorEH (REF ZTROrEN)

ex. A=B+C-d, H=C+$124F&$AASS, C++, L=k{3 7z &
SN S THRTNIIR:005~T:99)

TSl T:960~T:99) i3 R#MBEY vo7 %
B/EEZ>7 10 (goto :10)

DS | RFEG v > 7 2d=220 (if d=0 goto :20)
745230 (if A0 goto :30)
TOM [END) TOYSLKT, " (AANaE
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%2 WHERERI%
Control function of RL/1
IV E 2 % n_# 3 W
(FRE) __|Free BB ML
(HLD) Hold [ L AEAE o
(0RG) Origin___|A57 U TERUAICHA

(WY1 xx, yy, 22) [Rove HEHE T, WEBERBY | xx AR (112)
laidiate yy A HIQEEE (£12)
22 S RhSERR (£1800cm)

(MOV xx,yy)  |Move e B THET xx ZEN MARHEE(£12)
CeEmmMa= > ) yy BN AREHIE(£12)
(STR xx) Steer Right |257 YU Y2 EIZEE  |xx [@EHE(0-180°)
(STL xx) _[Steer Left |RF7YUYEEICEE |xx EIEAHE (0-180")
(STX xxx) Steer X AFT VI YK xxx_X0. 1" E#E(+1800)
(ROT xx) Rotate PWSIZL3HE xx BEAHECIHE -B
(TRC x) Trace BRBRE— FORE x ARE-F (0.1.2.3)
(TIM xx) Time 0. IBPMGrCoHEEE L [xx X 0. 18 (1-100)

%3 o2 /H%
Sensing function of RL/1

vk [ B & B # | 3
(KYC) [Xyori Clear |EERENZHEIT |
xY0) Kyori EREN A DA D
BRBLOBHBERDALL T,
SREDBHRER KUz,
ERQOBHRERK v IZBH
(SCN x) Scene BRLAD - POBR | x 2—> BF0-7)
(1KG) Image BRUHILIHN
T (pixe)) IMSHER Wi, (RDH=-HED
Y& (pixel) IZFBRBM Mx) 12,
YRR (pixel) IRFFHRE K y) Iz,
MEC)  IINHEREK2 IS
(CA¥ 2) Camera 28r0 | ASERAN
[T0) Cemera Up [HASEEIZEITD
(CAM D) Camera Down | ASETFIZHEITD
(CAM A xxx) [Camera swing[{IZEShAMEE TEE | xxx MEK(0-180")
Angle
(CAM P xxx)  [Camera swing[$iR& /UL AHMET| xxx N RABK(0-784)
Pulse AASEEE
{CAM R) Camera Read | W ASOBREWBORAS
(ULT x) Ultra HERUADERT—5 x > YRRABCD
LUP x) Lamp RAD WIT/ ST X 0: 4T, 1:s4T
1KP xx) Input ANE -INSDAS xx A -H/07V V2
(ouT xx,yy) |Output WAL - ADF -9 H xx WAHE -H/OTF IR
yy Whi -3
(FZ0 xx,yy) [Fuzzy Out  |Z 7 S—R—RADWMH | xx F=5 ()
y T2
(F21) Fuzzy In 77— R—FErSDAN
BRI sy, (4 IR
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Process in a tracing— mode
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ZOEB/IIBAS I CEHBICLA, oRy hOBER
R THEDDOIAYL REEDA Y TUITHD, 4
BEEZED DD, THEEHEICERLE, £TT5
EoiicLl. BERTRYIIN—F> =N &2HLT,
FTRNDOEPCERLICHRIIH S, ofy NEERL/
13, BRELHOEBRERRLBNSITHERET S8
2R TED20, BRENLBEDIIESZ5X5Z&IC
BLTW3.

RL/IOMABKELT, HPARICHEAREZ525H
fERIERER (kR2) LRI BONZIERERALE
2100 UBK (R3) 2EELL. —BHIC
fEa< FRORy FOBEBECBIEICKEKEL,
RL/1OBELFBHEEIIHERLLDEL>TNS.

BEREMKRO TNV HFREHEEERE CHEE
HMETBBSEIHMT, BEARTI302EDREM
AR (RITPRTIBETROG/ICHESLWV) T
H5. —FH, MOV) fRFERMa< BT, HEEE
TOBHZRBITNTEBICROMGDETICE D=9,
BEHPTASH»OEL ST ETN, BEOEEH BN
BELIERXSCTOV I L2 ERTHILENDS.
BEUIACEBNCEREHNICE, WFINICABEH
SEBWMERIABELRLD, RA4IRTHRL—AE—KT
HEABOEEZERTS. FLIhBFEESI>D b
L—AX5—IIHT2000BELTHEHINS.

(3) RL/NNZAVEEFABHAEEOTEM

2HABHEEOHEZFAL, L17 T MEEICER
RICHIETES KO, ARLIOKRyY FEERL 1
ERWT, BESA NS —REICHBR L%, 51>

4 OfRy FEBICKZBEA
Example of guidance method using the robot language(RL/1)
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'SAMPLE.ROB
(CAM Z); (CAM A 90); (CAM D) | :21(MOV 0,0); @=5; D=0
(SCN 0); (TRC 3); (MOV 3,3) 122 (IMG);

110 A=(IMG)-180; ?A<#10 a=x-128;

(MOV 0,0); (TRC 0) b=ac4+a; Cza¢3+b>6+C;
(SCN 4); (IMG); L=x c=a<7; d=a<3+c+a>7
(SCN 3); (IMG); U=x (CAM P C); D=D+d; @--

AzU-L; 2A>#12 2@>#22
¢=205; d=-450; #13 (STXD); (MOV 1,1)
12 ¢=579; d=450; #20
113 !
(CAM U); (SCN 2); (CAM P ¢) 129 (MOV 0,0); (HLD)
@=5:Cz¢;b=d 1 L
114 (IMG) (CAM D); (SCN 0); (STL 75)

a=x-128 (TRC 0): (MOV 1,1)
b=a<4+a; C=a<3+b>6+C 140 A=(IMG)-100; ?A#40
c=a<7; d=a¢<3+c+a>7; D=D+d (MOV 0,0); (STR 75); (TRC 3);

(CAMPC) (MVT 1,1,50); (MOV 3,3)
@--2@#14 |
196 (MOV 0,0)
(5TX D); (MOV 1,1) 199
120 (IMG) (FRE); (END)

Y=y-160; ?Y>#29

X=x-60; ?X<#21

X=x-200; 2X>#21
#20

UAR1 7as s Ll
Example of guidance program by RL/1

RS SEHETERAE. BEIZIZCCDAATE
Ao, ETRERTHRES 1> &, FEEORBAM%E
AT HBET— 7 BRMEEBICHY Fi R~ —2
DGR ET o, M4 DOHIT, BBHEHIZHFES 1
TR TETPICABEY— 7 2RRL THEIEL, ¥
BEEY. FEEAORTIZ, BBAIICEID Tzl A
SEEAICRD CETIHEREBY -V OB EHRAT 5.
BEIEHEIMERA Y — 2 O L T OO E S % E
ICET2H, HD0IEH 55 UDRE L B BRI
CETD2ETEXBICEET 5. EEETORERERTE,
BESAOHFMIETL, ST 2R3 THEES 1
IERT S, UARLE, Co—HoT#ERRL A
7O S AHITHSD. T 5a~8ald, FhFhFE
TA 2ET, BEBER, FESOEE, FEI T A
OfEROREERL, B 5b~ 8bidF DM & T g
WHEETH 5.

(4) ARy bEEYSalb—ax
BIEHEOI > Ea—FICfllIFAENEREY 7~
T, N=Fo o7 &1 LITHES & THRERIZA
— LTV OHDTHD, fiHEEREDL
Fhidgxehiza~ > Rl EIC]ETS. LaLl,
BEEHEOMEELEBICEETCZS0Ry FEBEENE
FEBHILET, TOV T LTI Ik BHEDERMEN
FEET S, MEMARMEORREN BRI, 3
HDNFzy 7 THHBEMIETES2M, 7075 LMERK
FORWEWICLB LI — I T &,

5T T 5b
Running along with a guidance line

X 6 a Ml GEAT 6 b
At a derailing point

M7 a EEE~DEL X7 b

Approach to a workstand

B8 a FETA DM X8 b
Return to a guidance line

ZLT, BEATOT7Z LAOEREZIET S, O
Ay FEERL/IM#HGETE, ol TifE
DHERMNTESBIIal—ar - 7Oy 2HREL
. W93, BEEHEIMEERICEILITAHRTO 23
Lb—2a R THD. COFIalb—Fid, ERLE
HETOT T AOMERBRAZ T TR, AGVOHE
M7 ETTREZRDDIZDICHFIHTES.
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Guidance simulation of an omni— directional vehicle
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FHIZKD, 7075 A5 — 2L 5 REDQRERN %R
BYSDIicthELLIalL—yHHFELE.
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1 DOEEZHBOMEIZHRARL TRE® Liaidhdies
Y, E—Hoamaid, HRELLZBIHA S oM
KEFELTWSD, HHEEIIRITS.

5%, HEBBHOKR Y b OFBIZE, ERESHSM
HATENS — AR TES, FEIRLXILOFIHEN
2Ehhbs.

BETOT T MERBICB 50Ky FEEO8EIR,
RR AT —Tz2A AR EDEDICHRIHTEMNT
HD, TOEDHITE, GU I FHEEMEMIZIRD Ah:
TSI TN ETH S, F, G
WEROMEEL T, oRy FSBICL2BEOHRE L,
TR AE T DAL O S B K OMEF U % 205 T
MOUEFENIET 20 ERHD, FOEHDUTILY
TLOS DEALBLETHS.
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