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ABSTRACT

This paper introduces an ARV(Autonomous Road
Vehicle) system which can run on roads without help

of a driver by detecting road boundaries through

computer vision. This vehicle can also detect
obstacles in front through sonar sensors and
infrared sensors,

This system largely consists of a handle

steering module and a bra_ldng module, From road
boundaries, the steering module determines handle
turn angle. The braking module stops or decelerates
to avoid collision depending on the relative speeds
and distance to the obstacles detecte& by different
sensors,

This ARV system has been implemented in a small
jeep and can run 30-40 km/h in city traffic. In this
paper, we illustrate the structure of the ARV system

and its operation principle.
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Sdciveld gt FAAFFAHE A4 100knE F
gy 4 de +Eolth E Ik vel dEdx &3
B AJA®(Driving Support System)& ‘HIEY w} gith
olHY IAY FAet WaRFo] AR FAaNFael
Age dFsolol ¥ 2pAola, olof cidt Agpes
KARV-1% (Korea University Autonomous Road Vehicle)}[
2119} KARV-1IZ[2]12]1§ olu] 7]isidct.
YEAL M =HF Y (Autonomous Navigation)
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Fo #Fe 7olF Ao} KARV-2ZolM  Hile]
i ZFel& 386 PC 2c)E o] FoiAglch ol R4l
AFAp7E el vte] FuiEnt el @ 4 4l
£ o] ohjgel softwared] HZFJ2} F dAY F=2of
&githe A& wyich uiAlwe g 4Lgate] AlAYWE
FAdsiche Zolth. #Fe] A4 Vanorh A&KIE 7%
sl RERPAZ7A A Alsist ok 2y $8
ANaslol s &% A(Jeep)Xlo] RE A2glE 733
et o]ZE FEyAel CPU(Distributed Process CPU)of|
o3t sl ALAF A& el 7AR Folct,

E =FoM = KARV-11 X2 AlAw]pdat atgdel
of tislel FAA oz HAEgcrh ¢4 Aaxe] A2
szt A Aade] AY¥EgF AAEL, 4 R 4
Mzt FE fA149 BAF dPstaxt gich

2. AAawle] pxel de

2.1 Al&¥e] AHA de

RaaPsxte] 4 & 29k 1Y & 2903 &
Ue Al Yolth. ERolAN J¥E HUg el
Aelsfobnt 1Y Aol oid © 4 g7 w&olrh
KARV-11Z oA 120] 20 frame?] 3Hatg Ay 4 ol
ong A ke HeE& Y 4 ook AAYeR
AAE 2o Al 40kn, FH ERe]M Al4 20ked] F
AFg opAch

Qo] BAY = shie] 2l PolEol diy ut
golt}h. KaRV-11Zol M gFo] ¥34d 2FIRANE 2
o B8] Aelg & 4 gl o] AnBERE ol
X474, F Aoz NP ¢ A AxsjerteANG
sl F4Aog ciAych 2SN Alazle]
Folxiotg BFole Ao WA(Infrared sensor)?}
zglo] §1F¢ Adsgel ciNch

KARV-2ZolM Wi g 4 gl S3& One-chip CPU
of2]gt  HatAe] Al A%io|ch(Distributed processing
system). Mechatronics L} robotics % control E#joA
20% HE F(master) ZFE|2] software overheado]
t}. master computer 7} # & actuatorZtA| control 3}A
g 3 5ol e d& Aelsix] Rt el oA
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2.2.1 Aol BFeAY A
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Aol AJARIZ BiatNe] Agoln Fdzle AolEA
2] A§ A2ddd 4 A el Aagiy gyl
t} a%l[4]e] RA|™ uwle} o] CCD(Charge Coupled
Device) CameraZHE] Hol2 AAL ollZ1(Analog)

2dolnz A el boardo]M HHEIZL Ml e
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o 4 olth o] FRof 23} Azl AFx|sjof she=x] oh
A Agow uus gle A& FABe] brake, clutch
Aol Alanlol AFAY AP & VUch FelEAeE Alx
elo] rl& 7)%2 A&Fsfolr}, Brake, clutch, accel%
o] AY|PLE Aoj7hy 2T Yshe KE} Al £
&g vlasie P30S ¢ 4 ek
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2.2.2 Power AA¥)]

Main power sourcex X[Fx}o}l UARE 90AH 12V &)
batteryolt}, Motor drive HE L 2y batteryo] 42
el oleh WiFAY 2the)  computere] HYL 100V
inverter2 %4%t% Z} computer system 2] switching
power of FWRTL 100VE FYY olRE 12VolNE &
Aot 12vE @71 #HES, AFatold @Adste noised
ARyt AAsH7] fshMolch. Computer A2 inverter
YPol= He] HEEAYE U7I#lal(Danping) i g7
2] Condensorz} 3tatsio] glrh, AlE® inverter: A%
3 4218 AEX charging pump WA o2 HUTZZ

weolat olch

2.2.3 Vision control

3iate] gl¥ol= Camcoder7t #4ith. Camcodert
A 2275 (Auto iris)2} ¥c}7]%(Zoom function)
Fol WA= aleof ol By Uy 4 ek
gy Y2 ollZE 3 (Analog)AlZoln oAUEF
Computer7t X 2|4 AU EF See-Eye-256 ¥AtA e K
S § olg¥r]. o] R=EE IBM PC /XT,AT ¥ 21 3%
7139 vidRee] Fashs sl=y REZHN, D 7}
Heht vitle siel2 Jt YT E 256 Gray
level Z Digital¥} slo] JajwiRelo] Ay spatd
olBl & ohtzglew HEBlY Rueo] &3t
xlolrt. o] pgAe] Alagle] o3) Analog AT
Digital3} %]o] memoryol mapping ®|3 ©] data§S
Vision control systemol] ZAW A glgch

e wy shrlele =29 AAE £330 8
138 ARuelA A 4 gt HAR=e Hojof
= 2 phase step motor 2} photo interruptor 7} 2¢1
t}, Motor& Ao}d}7] %f]131A pulse generator, phase
pattern generator, bipolar driver$o] 2t} g
(612 wAAEGA2RS] P4 9 a4ty AAFE Y
ehdc,

2.2.4 253 MM A 2F]
2L ultrasonics)= 28 TV, 23 E= &9
£2] sisSol |8 AT IUSISIA o] fEH 9l
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g WAL oY Jut FAo] WAl elM H
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"oz EAAAe]l 7hpstA"Ech AN&EY ¥
W pulsed BUF WPso] Fol& JWJ} receiver
o AguiztA e At {FPeEM ALE XU +

sict.

KARV-11% oM+ Sonar sensor?} 47} #Ar2ix|ojsl
o Hojgol tiy BRG UolgUrh FolFel oyt 4
712} Azl R FelF Nzl AFeold E4HD olof
uwlg}l action (<% L AA)& A $ch Sonar
sensor systemol 2|7} MZ& wio|x bumper 2+ B
Fiol AW A Al systend AR F AJ3| A
2214 4 Adrh

2,25 WE 2 A&l

S 71AAQ FENE AWed o713 g
o, uigiel WEHL H| &L 1:16 olrtl motor: WH
Zo] 1:12 AAE| 3 absolute encodert 3:128 AX
Heoigdeh, whebd uil& 6 TE  Hel3 A absolute
encoder& ( 0 * 16 = 5 )* WF HFYr)l

notorMo]& one-chip .processor 8031BHE |83}
432 FHes glde ARALY &=& Uo}
motor&  AelPth  &=Aoji=  PM(pulse  width



wheel : steering & = 1:16
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[Z" 7] WE 2% A259 /AR

modulation)¥ & A}23l5l 2 HMA] motor driveghe)
22t g 9] g 9¥d dGg ANdch 943A
Ztolgt potorZ} HASI Qlgu] o 34
ol $4 BEE YW F 4HAE YW :
EiRid=0

AAY A d &Ea2l7] 93l absolute encoder
2RYY AUZTE decoding UF FAZRE} Al vlay
choldl d¥e Fae FAAe] system(distributed
system) 22X CPUoJ
overhead§ ¥x) ¢2Lo8A ALS #sla Ur)h

Motor Driveol A& FET(Field Effect Transistor)
& ©ol& Hbridge?|2& F/dsigich. FETE A%
switching¥| 2 94 22 42182 ¢ ARFF FY 4
a1, ol Wol uia gdernz dute] Aozl 1
7} oleh R AFA R (current sensing) 271 H
2tg] 2 foll 2% Axte] malg ¢RIl

v A&

processing main software

2.2.6 Brake, clutch, accel 2] Ao,

ate] 71tz BxE flslAe brake, clutch,
accel pedal & XA sfo}¥ir}, KARV-II' ZojA= 2YUYS
o]-gslo] pedal&E& 232 Atk oy 281
clutch, brake " accel pedal Aoje] 7]AZQ 9
7R =oltt,

Brake, clutch, accel ofl= 2}z} 714 Agigs}
Zaglo] glol pedal® PZcTh Hglrl ek AR
A3 FNFIFE V918 solenoid valve 7} 2704
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FI71—v1 pedal
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[2% 8] brake, clutch, accel pedal 2] 7§e}%

(clutch o= 37]) #AxtElo] gltl. Clutch of 37§71 &
218 o] /= clutch pedal o] AlFoj e Holxlrirt
f-Zo] EBgul AAo] HojxA7] $13 FrlFdel 2
AA(sv1,sv2) 7t BxF ol gk svie® FUHYRE =
Y ez AZde FUE "ol KU
clutch?} fdo} &l F7& AAs {FAAAch
BrakeA]oj A& 21832l 4 5F hall effectAxjoA
ofufo] clutch& Aol ¥vh &, brake & yalaul 2
8 457} Algol 7 F5E "WolAlW clutchE 7]
. brake & ¥ol&ul o] &=7 F71E® clutchr}
AFHee gerh oY AFES Folg AA
computere] interface® one-chip processoll4] A &t}
o 7]o]l&= one-chip processor 27}7} jiatslo] gl 3t
LH= accel control, %3h}&= brake, clutch control-
o2 2olu ol ¥t
master computer o} software overheadd Fx|¢}i t}o}
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3.4

2 dFolM /U KARV-11 AlA%le] B thE
3 ozch A2 AstE Fule] Felch KARV-11Zef
A9 main FAFE = 3863 PC 2rieli Al2H REF
AY A& 7HEAM 8 4 sl Felh ofziyt A
e FAAFAtEhe Aol 27t Al&¥o] ohd FH
U 4 glE Zol ohdeh A HAY Aladn HEHAY
4ZEgol2g O 4%& &Y 4 dthe & dBF
2 9l thELRE 4% 4% Jeepo] BE ¥MAL
¥ AU Aot o AL AFelME Felzt @
£ Zola, o2yt £y KARV-IE A3l A4 7|
&, BYABe gy oejn FRIY FAMe A4
sel Hxjole} sialch

KARV-11Z systenZ oln] ojeiile] AyZdzg ¢
Eon ZENA 45035 FU AY trackold F
$& st AUH AAE2olN APFRPE ulic) o}
A AFake whed] s TEeeol ohlel 553
oli FYAQ aBsio]l Hzlolth ol umlefe] 2t
Sate] oyt AWHOR KARV-1IEE 8% £771 €
T qlch

OF FPUAEAE A, $HUA Alawz
Ayl oY 2HE2LY systen® & 4 Uch EAL
DSP(Digital signal processing)& ©o]-€% 2l4tAels
AA|tolt), AF £ZEQRE F& Holgle A
?] gaeEE st=slol DSPE FEY 4 gk oS
tiadsia w2 HAEE ¥ 4 ek As,
vision Al&51e] FZo] g ATF wHEYolcl W
2}¢] vision system mono vision® & gray level®l 7}
A% 3hde QlAlgteh 1L} color vision A]A¥lo]
FHEE ATFE hEY 4 A& ¥ ohel &9 W
BRE AN d& 4 dtl. oirHew LWHEAI
2829t ¢glAjolr). 2E & (Autonomous navigation)
o] st AAY oy AFAzt =7 HME kW
4, =2EI dA¥g ohjel axz2 JdMEY A
ZaAlgo] olct

color

— 93 —

(x 2 & #)

(1] “Embedded Microcontrollers

and Processors”,

Intel, Vol,1, 1992,
[2] “Embedded Microcontrollers and Processors”,
Intel, Vol.2, 1992,
[3] “Microprocessor and Peripheral Hand book”,
Intel, Vol.1, 1987
[4] “Microprocessor and Peripheral Hand bhook”,
Intel, Vol.2, 1987
[5] “MICROPROCESSOR PERIPHERALS UPI USER'S MANUAL",

Intel, APRIL 1982,

[6] “NEW RELEASE DATA BOOK™, MAXIM, 1992,

{7] “PAL Handbook”, Monolithic Memories, 1987.

[8] RON KATZ and HOWARD BOYET,"THE 16-BIT 8096
PROGRAMMING, INTERFACING, APPLICATIONS, ™, MICROPROCESSOR
S TRAINING INC, 1986.

9]
Electronics Corp, 1992-1993

f10] “Technical Reference Personal Computer AT", IBM,
1986.

“Semiconductor Electronic Periperal”, Seg Yung

[11] “Technical Reference Personal Computer XT", IBM,
1983,

[12] “TELEDYNE COMPONENTS", TELEDYNE, 1992,

[13] “FA=]} -G KNOW HOW", A&, 1991,

[14] 285, 4% H4g, “2e3AeY e, A

3}, 1991,

[15] 285, AFZ WA, “olold A& AA", M3,
1991,

[16]1 L=, EAME B®A, “d=d 8051 F=et HA

4", Chma}, 1992.
[17] V&, A%, #9424 A, “AY 8096 -2}

dA", Ohmrl, 1992,

(18] “misl=E2 YA AMol7lg”, M2}, 1988,

[19] “IBM PC QlElsfel A 71&", 7huial, 1988,

[20] Q&7] M, “MCS-48 / UPL-4]1 ojd&el oo} vy
", &}, 1989,

[21] %3§, xpduf A, “2824F 1% 80517, cic} 0]
tle], 1992,



