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A FHFEA Y Robot o T AT AT

A4 AR A2
a9 24T 9

I. M =

Efoloj& 2 F24 540 o FP4, AE4, dAY SOl ZAHER ol F 24, A
stef A7 o} A Ale] #4F02H B 5 Bojo] & I T 3k

Broloj& #84 S4°o2 AAZH A& A3, F2A 5L 24 AT 5 Wz
AA &t Gl ol FolF o et

o] 4A Yoz eolojs] FH & & AAR o] 74 737‘1-01] HEEA S8 AT
FAste] s A Aol A HAstE d4F S B 2 FaFd S¢S T30k sAnt o
ei7ba] 7€ EAA o] &t 22 sound intensity mapping “&‘%"‘L o] &3t sl
del 9 etolojoll A A= 4225 FH5 T2H SAol A& B 459 £EE
&t ool ANE 9AE A ot = A

Metravib co. o4& 54 elojo}nd F9lo] micro-phone array & sl ¥Hoz FAdto
R %—ZJ St 912+ micro-phone array 7} & o] FiL 3lo} &go] gt 3
$ Y2 2 A T ek
abd 23 1 ]*154 2ol F2 34 olA micro-phone 174%kC. 2 ZAH2E S scanning 3}
= 3t o] TAAE AAE 7 U2 FHARE APsbehd 2o AMAH $4E T
T ;,l—% wak bzt “H—«l micro - phone & AH&3t 7 micro-phone o Fo¢ FHEAY

—1?4"} Metravib co. °ﬂ*1 *]‘%10}-1- A= “o“ﬁﬂl uja] FA A zke] Hol 495 WAl 3
Agk # 7Y o5 459 F4 ¥ $He Al F4F AR Aadlog FU8 A7
ol F 2% F Ut

dutgo g 2 REL ALRZA A g2} 73] e o 7] 5F 2 Yo AdAANA 2
ZH HAH A Ad &5 Fdste 1A Al @Y E8 ol 8 (manipulator) & “4H]& 2HE”
B gt

A& ZREE B FAHNA £78  polard, cylindrical ¥, H2#FAH,
jointed-arm¥ $o] =z, F&2HJ A ¥ = base, body, arm, wrist, Z& 3 Eajjol 3
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M RREMAR 2% (B 168)

, @—— Measuring
Paint

«——- Scanning
root

A |

Chassis
drum

a2l 1. Scamning O 23t &N

(a) Polar 3 ~

{b} Cylindrical g

(c) AnFEAY

{d Jointed—arm3¥
a8 2. MYE 2REQ| J|EW
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%z #EAY Robot o] Faol A& AT 3

A #8351 end-effector 9 o]Fol A& sl o F& joint 5o U+

Al A& 34 5 (revolute motion) 3 v 228 5 (prismatic motion) 2& ‘&
T At

Z1RAQ 47HA Fejo BREE J)FA, FAHLAR A& SEHNAE AV FAHE Zed
B =T (repeatibility) ol & A2z FAFo], =24 (reach) ol = polar@¥} jointed-
arm¥ol, &% $74AYol= cylindrical §o| o] of &= =t.?

2 dFol e 28 149 2o elojojd] FAHZY 7 Fofl &l FAHstA st HE
9 point AFE 4P 24 89 HFEGgH $AF AL ol & scanning HHA 2L
24351 Az gA8d9 robot S IBM PCA/AT(12MHZ) 9 Z80 9] co-operatione] &
o AdA, AFstd 2FolF HYHAo dste] A¥ st A Est2A gt

II. System 24

1. NEAHS D8 W YHIHE My B4

HEA ) TR TR Aolol sl FA Bt $HT + Ak AR (path) & T3 B
Sl o 23 Sl sle S04, BAAD S84, AHF FS A AF, AL F4H ol
A Qe dAEY o F2 A4 E (stright line path) o g AF7 ol APz dw

=3k A 8815 2 gl oy FYtES Aoshe A HE FAR BFH 2 AP

7Hll Aok (cartesian) TZHAollA d9jo F4 Xi g Xeoxtolg HAAAzE A 1~4 334
o] Fol AP

A1 ~4] 3011*1 P(A) 9 R(AOD+ AAME < weEoln 2= (t/td) T normalized 4l
Zh td & FYAZE vepdd

k() = ¢ RGO OO )
P(X) = Pl + 2(p¢ _ pl) e (2)
R(l) —— Ri Rot(k’}ﬁ) T S A (3)

WEl K9 745 6 Rot(K,8) = Ri™ - RéoA Aoz Xi 9 Xéol
B qi S go et T RJAEFE S AIH o2 AT ZAEF q(2)
2 X(DEA49 4570 &5 Ut

£ o
ol
)
RS
o
 |m

q(2) = ai + 2(qg¢ — qi) sernaeessseneenneae s e e a s ananennsssanees (4)
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X

q714 §(3) € R* (nARE), $(A) €R*, R(A) € R*™, ()& kinematics
$A44 & vhepdeh

$A4 xish x69) ZAER qi % S A¥AoZ AAA 2 U S HY end-
effector & 93 AANA 7N A AAF 24 oA Aok, o4 WAE 2AE 9
A9 e, (D% HALA ex(R) 2 FHH o]F A6, 475 2o & 4 god Hyy
o2 385y 29 33 2w

£,(2) = | PCA) — p(A) | e ®)
ex(3) = | angle part of R™*(4) ﬁ(x) ] ceerenreeeenenniieeneanneene (7)
2 AT AL B4 HEA S ohd U4 FBAIRE BALAE 2T Qo
Fate #AgolFA 48 Ao Hd olFA 2000mE 13 FYHAE A 0.1mm

2 Ao FHe 4Tk AAsolA AelS £ HAE Py P, & 445l PyolA
P, 2 o] 5qctx AR el o] & FAATAN 29 43 o] xS + 9ok

) AHQ2 Y o, (1)

b) WAL H exld)

38 3. AKX WA B I8 4. X YHHYOM HE 01

Pyol A Py 2 o]53w 7 Fof gt ¥3 (move -Direction; Dm) 3 # 2] (move -
diFference ; Fm) 7} F3 Ak 5|2, 4% (move-Velocity;Vm) £ 7zt Fo] S4ld] w3}
o A2 A 7 Foll AT S5 HA & 5 sl

B 7t 2ol dE x;—x; F yp—y; S 30l B2, AYE Fmx = | x; — x4
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Ay 2T A Robot 2] F&o) A3 A+ )

F Fy=1]y, —y, |9 o2 AAgc} =3 £5+= FA Lo A 7)1&719  EdF
Z Fmx 9 FmyZ 2 #% Fmh, 32 ¢ Fml oz} 33 Ad 4S5 Vmax S FmhFel
25t Fml Fol & (Fml/Fmh) * Vmax & 94§ 4 Sk

2. Stepping motor 2 §4

28 26 83 WE 29 5ol 2ol TAA A FAQE IAL, o AFA 52
A S ZAAA Ao dFA 02D GAR A2t 2hAY A2 YANY WA
a4 #Aspl ek

Ad

Ly

A4
28§ 5. Stepping Motor 2] T E8I2|

E Lo AFE B2 Lo AFF 524 sl JAAE oA Lo 248 2% o
A% A7 ol ZAA HAsA ek 2F 59 L~Lool 47 184 $i402 4555
sl spel 90°4 HAshed 360°% AP Ak AZlold A AW AFE A
sated 1822 0.36°~1.8°71% H4 AEE 9& 4 92 485} 2o] AW

360°
— A P )]

nr G HE AT A, mo B o 1223 JALE.
28 2Ele] +24 &moj4 VRE (Variable Reluctance Type), HB3 (HyBride type)

— 331 —



6 XHEREFTAR ZM B 168)
PM3 (PerManent type) O $f30, olxpgalel mret 143, 249, 1-243, 34
¥, 549 22 d¥®

ME4e 2= 248 28 Sefolq 75 Ba9h 7 49 timming chart o WA E 29 6
7 7ol BHE 7 glon ol F 163 F22E oo 6H — 5H— 9H — AH — 6H -+ &
% gich,

AT S B S D D
B 4 L LT

e LT 1T 1T L
B 4 LJLJL_IL

3] A w3k cew < > cw

2 6. A 28 DE2| Tinming chort

28] Eelo] & A9 FFHLs 7HHA F AAE ol F WAAY FAYHE 2H T H 2o

3.6°
Seek time
j Settling time
1.80 e = e - - o fon o L
0.0 t

a8 7. AW DEO BN By
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@ HIAH Robot o] F&o A3 AT 7

28 F 9lor 28 BHIF 753t A3 dAAES A Fo2 FHE Hax o ATb(seek
time) 02 Y E ot = 749 A7} (settling time) o] B2 AAH Fo FHAZE
gt 23 25 1 %olHeolch 4 settling time ol Ao E & 75 T2F AVHd
SHEL L 43 vn A TF B2 F7) 7 g 5 A EF oscillation & Y
o7 & settling time Bt} 21 F712 TEHLE Asskd 137 23 9F 1./3000°
o]3t2.4 encoder 81 °] ALAl7}t 753 2P

3. X o{o|OjEIQ} X2|oo|EFe} A

2 404 HIE Py oA Py 2 o] skl B A=, ¥, 22 A8l Aojdole
o FA4% A5 5 LA AT AdolgE £ F U4

2 dtol A end-effector 7} A 2T PAHAAN THAA A 2000mmeoln o]F
7VFEA 24 A8 ZEl et pitch ZHH ol 10mm¢l ball screw & AMESIE 2 1+5H A9 3
k& 40,000 02 16bit o ZolE ztom MY FEFHAZ o]FE F Y+ AdE 0.05
mm °] o},

ygpe #o2 3| Astrg 1bito]s S r: 48 RH 544 settling time 2 A 3
= oscillation € Y074 o Ho 8bitel 2555 AT 4 gl Hcoh

Ae|dlolet2E A 35 AT oA Sampling @t tire noise o #3t dloletst 2 AHE 2
T+ T A

ZA% noise £ €402 EqAAHoln2 13 samplingto & 83 43 4 3
sampling 3o} At F3 g Hebe Aol BF3=2 i sampling® A5 24T 3
a9 AP T A5E 29 F47 LosA "o

oA A EZ} A8 5] At =83 record 2 AAlStd FTHH 2 87 2

&2

ul

fHH rfojc} index No, Position X Pogition Y
ive Drive
do] cfole} | index No. R:,,e X | pume ¥ |Directim x [Dirrction v | spred x Speed Y
Noise cjo] g} index No. Noise 1 . 2 « 3 . 4 . 5 . &
. v . Average
! 8 ’ 10 Noise

J8 8. MO R X2 io]E}
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. System 7413} Comtrol flow

1. Block diagrami} Comtrol flow

284 ZAEF ups} o] Agdolefe] A5 R Adte AAFA FH5t24 = HEY
A59) Alojdlol el HEdte AR FHHoh

& odFolA Hostt A ojdolele] A4, A2} o]FT FHE] AF5F 7 Fol AP
9 9o A/D converter 2 H¥ noise A8 5 Y532 A2, £4, nAste d& A

Chamnel 2 743 2t 5& Host 2 §8 #39 A5 & Aol 5L o549 =9
ol 54, over run & AT Al L AL49 interruption 2 7R Gt olo] =
8% 23)F A3 ol & Hostol] Badtes 5 AP S £F4H o2 Hostd AJFES T
AA g Eak okdet 7 X9 module 3H5 75l gt

o9} 2 Fdg Tt T FHIEF systemS FATHH 27 99 et

Host & key-board & ¥-8 $4 % tired TAA 74 Fo did 52T <xAF JHge
o, FHCR 7 F9 Aol & AAsty Tl g3 AT A4A 9 FdFARY A4E A=
o E3 tired FAHIE ol 7 F9 A H FFAY FEFH 29 104 HE
dolelel A4 74 FIZEF Aol olebe] FES A&} AUl A drive pulse &+ 4
A X o]l g e oo o] gro T Wy £59 A5 d3 AD converter & FH o
o]d A5 noise gt F AvloletE B A& vpAT F A HEZF Alojdlol et
£ 7 channel o] A 252 o] &F A& AA¥e. o channel & 5 FA o] 5A717] A
Z3te] 483 F o]& host o] Rz} o]FAE B nE W host & A/D converterd
A& AN A5 5L FAA 45T F o4 F333 AlodlolekE &4 channel o
Atz o]l 5 A& o Hile

o] o] 53t Sl Yol A H 53 A5 2 HEFH FHI7 misec] FI Aol gE B
el & F3he 5 AEAHE s 2 AAE B2V 4FA<Q HDDo| BAd

o]9} & System flows 23 103 2z AgAT 4 o] 54 L F3d 8} subroutine
<23 1154 24

& host 2 FB AR E Aol AR YL HISHE channel 9 Al FA B
2 22 A3 #A12 AA" S0 I o]l E3h= AH F9 over run, A8 EE
system? interruption & ZA 3= 4 o A FIFU FX F HoBlE A o F
%85 AISE hosto] Bwsle Ao A4A4% 4 ek o] % flow chart 2 22|d 17
12 9} Zo}

Subroutine © & FA 3t driving routine o4 = CTCZ ¥ interrupt 230°] o=
Xzt & driving pulse 3% 174352 23 99 monostabledl] g1 9 pulseE <Q7He}k
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43 3 EAY Robor s Tao) AP AF

START

o TO 3

1

Control word

Driving data
/ Port Cy j
No
Ready
Yes

Port C + Control word

1

Port A «— Drivirg data

]

|

Port C, «— Control word

Return

& 11. Host 2 5E Chamnel o X}SHG flow chart
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3 HEAH Robot o] Fgof A3 AT . 13

224 motor 7532 4 E W3AA motor 7} A 2% ukF 3 A @) = stop
routine -2 driving pulse &% stackol] pushds CIC reset % interrupt 3 disable
g}t Read routine hostoll4] % &g A8 E WolEo] EFst CTCol setd ARE
&gt

Channel ©] =33t g9 424 flowel W3 HE3H, 27l e BE A5 0 9]
22 CTC 94 obfdl 5% 34 o} interrupt & 2352 ¥, motor 4] A
o] 3l2. 28 home detector & resetdArh o] Hur} glonz F2 Az FA| (o]
2 ReadyAl3E hosto] ¥l HEZHE 022 clear &5} Ao motor & &AsA A
212171}, o] channel ©] ready Aelol]l S-& dolxtEl host & 259k Al code &
channel o B9tk channel & 48] code & 43t A3 3¢ HAstAY 3d Ak
ol A8 & A& ¥ CICol $%% time constant 2 set3ld, setd Al7to] A3 o
vttt interrupt & SHEFStY FAZ §F YN HEAA S driving pulse FE FALEF T
o224 Exol Ao BA o] F3dch, = W& AEE motor driver 9 425 latch S set
gtoh. o9 L AA L dbEt] FAsnA ste HIER o] FHA F Jd & H A2
B33t

2. Chamel 3 Atefl Code2| 4%

Host & channel Zloll A 8& F5413517] 9438} 2o Adte] 451 host o4 channel
of A3 R channel o4} host & Bx3l& A2 YF F AUtk

WA host oA channel o] X|HE =, A bus Zoll AAJYE A8 FEAY, B3 &
E, A & start BT stopg TE3} ARsiejoksia, A Hulghel 40,000°02
16bit o] Zojoj 22 8bitH vHre] 49 byte o} 3t9] byte & 2 & ook o, =3
channel & Fd 52 F9 3 A4 Ad, 2 P FAA A7 AefARE ¢F = glofok
gt

c=chme[ | | | ] Hest =Chamet | | | | |

1 0 0 0 4 3 x x x 03d&AFL

1 0 0 1% 5 x x x 192A=n

1 0 1 0 AL X 0 0  x normal drive
4 0 1 1 AgH x 0 1 X X home

0 0 X X Stop X 1 0 x Y home

0 1 X X Start X 1 1 x Emergency on
1 0 X X data [1} x X x Ready

1 1 X X no mean 1 X X x Busy

g 13. 41 AH code
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ol% code 2 ZAstd 23 133 o] AAg}

$44 A%l ool A2 0FA BAA FES A2 B2 4e code ] F2z P
3lo] 82559 port A%} port Bl AEHZFE 2 port C, B port Caoll & 39 olF
3} A2 2 A} code &0 2 T3}

3. Channel o] &

Qo4 7 £8 v} o] channel o] 3 5h= 71 52 HESIEE 29 149 o] FH2E
AAdz & 13 2] #7193 9] 23] memory map & T4 3 ot

H 1. Chamel 2| Mawory Map

Program 0000H ~ 1FFFH Data 2000H ~ 2FFFH
Initialize 0000H ~ O0OFFH Direction 2000H
Main 0100H ~ OZFFH Speed 2001H
Read RTN 0300H ~ 03FFH Drive Puse L 2002H
Scan RTN 0400H ~ O04FFH Drive Puse H 2003H
Stop RTN 0500H ~ O05FFH Stack 2FFFH
Drive RIN 0600H ~ O06FFH
BIOS 1F00H ~ 1FFFH
L0 CTC CHO 10H 8255 Port A 20H Drive Direction 30H
CH1 11H Port B 21H Pulse 31H
CH2 12H Port C, 22H Interrupt &
CH3 13H Port Cq 23H Limit, Home 32H

CIC = System clock 1MHz & pre-scaler, CHO, CHlo% & BF35lo 250HZE
A, host ZHE HAEite £x = A A7t FFHOIBZE o] & 29 ¥ #H3ld CH29
time constant register o] sets}o counter mode Z A A%}

Host 235 start 33 ¥tom counter 7} down count 3t 0o] Huj interrupt ser-
vice & 9389 CPUT interrupt mode 20l 28] service routine o4 &3 A& motor
driverof B3 A2 9 & 743 F 2 A7 0019 ready mode 2 th& 3+§£94 A5
o BHE NS T UEF T

=§ A249 interrupt = NMI mode & emergence stopol] AH&3}: home point
sense, limit point touch S5& interrupt mode 19 23] A 2|}

4. A )
2 d79 Ax2#3A43 robot+= IBM PC/AT(12MHz) & host 233 channel processor
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16 EMEREFTCE [UE(B168)
£ 28022 F43%, host 7t st 8255 9 280 o] 3= buffer & latch 2
interface 3} o}

System< g, Ao}, A3t host 9 AFE&9 o} 2= Turbo pascal, version 5.03
channel & &%, #A23t= Z80-2 Z80 assembly language S A}£3te 28] 159 7o
AR s

2 d7olA AR robot & 7 5o FIA 7 A 2000mm= plotting 7] 74 AF
o]z} g0 2, #& F7llA & endeffector o] peng AXdd HH plotting A= A F+7
& vernier caliper & 4Z3}9 )

A F7e) o] FYRAE 454 FH] oA HEFY o2 MY + Y= FIF
A e AL F AL AEZ Ao A4 UFE s 22 Bolozt =94 dH
o] 28 Metravib 0.4 Al st 2 FHol A 3L € 5 dA

Fog B roboto] Z33 end-effector revolute 5= 4 AF52 AdAF, BIdshH tire
noise FAol FEd 45S /¥ &+ k=2 AtsH e

/
/ _
e
/

~

a8 15, &8
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A2 H3AY Robor 9] Felo] U AF | 17

V. & 2

252 Tire 7} FH Aol 4 BB noise T Z33H7] 943, host 2+ IBM PC/AT
9} channel processor &= Z80 & AFg8to] co-operationo] 23t A2FFAH robotE
A4, AA, AFs Adste, FE oSS olF X Al FHSRAY g 22
AES 4

1. A F7elA ol g2zt Fd53 oA 4502 34T + g+ AL = AU

2. 5 system7}9 interface + 8255 %} buffer ¥ latch, #H] code 7lo 2% A 33t
FaAl el 7H5si e

3. CTCE counter & Ab&38te ALAFY A 7 £ FPEFES A58 + U

4. Co-operationd] 93§t channel processor & modul 36} 2 host ol 4]+ channel
2 HzghS FFHEZA link 7t 7Hsske H5Aol S &olsHAl FAFE 4 YU+

5. Host S %], #Ao}dl lo] M Turbo Pascal # channel & #AojslE 2ol & Z80
assembly language & AME-3}th,

6. End-effector 7} revolute 3tz Z %& §7lsld 4AFEF 2 systemlZ dF,
B3 tire noise T FAcH S A 5L VY F A& Ao AgsH

2 d75 A8 A9 25 oA €A (F) 53 gl JE dF4y A AES
T4 Engineering CO. & Ahd# ZALE said
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A Study on the Implemeatation of a Cartesian Coordinate
Type Robot Using a IBM PC/AT & a Z80 for a Automobile
Tire Noise Measuring

Hae Am, Park
Dept. of Computer and Information
Processing

Kwangju Health Junior College

dAbstract{

A general method to measure a noise of a automobile tire is used of a micro-
phone array.

This method has the weakness that a walled micro-phone array causes a
reflection and a diffraction, and so a sampled noise on a micro-phone array is
distorted.

But this weakness is improved by a micro—phone which traces a course to a
setted up measuring point on a made up cartesian coordimte.

This method requires that a micro-phone is accurately moved into a setted
up measuring point.

In this paper, a cartesian coordinate type robot for automobile tire noise
measuring to search a source of noise is implemented by a co—operated with IBM
PC/AT (12MHz) as a host and a micro-processor Z80 as a channel for the precise
movement .

This designed, manufactured and implemented robot system is experimented.

The result has been obtained the pretty good movement on the X,Y coordinate
in the full range 2000mm.
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