EBARFEZMERE VYRS b

HOSEI UNIVERSITY REPOSITORY
PDF issue: 2025-02-05
EFEPREEHEOR Y MNEITEANDOER

[EH, &= / Hirota, Kaoru / 7aH, RfE / #BE, £R /
HACHISU, Shiroh / Arai, Yoshinori

(HhRZ / Publisher)
EHREISEE

(Mst4 / Journal or Publication Title)
ERREIZEARER / FBRKRFEIFIHRHATER

(% / Volume)
23

(BAss~R—< / Start Page)
105

(387 ~R—< / End Page)
121

(FI1TE / Year)
1987-03

(URL)
https://doi.org/10.15002/00003964



ERFRTASER E 0Ky PRIt~ DEA
B H W H R fEr-% B E R
Real Time Pattern Recognition and its Application to Robot Control

Kaoru HiroTA*, Yoshinori Arai** and Shiroh HacHisy***

Abstract

A robot-arm system which is able to manipulate a moving object on a belt conveyor at a various
speed is built. This system consists of two parts. The first part is related to recognizing patterns in
real time. In this part, a method of constructing a discriminant tree is proposed, where three newly
defined measures called effectiveness, importance and applicability, are introduced. The robot-arm-
system is able to recognize the shape and the size of moving patterns on a belt conveyor based on the
discriminant-tree. The second part is to replace(grasp and put)a moving object based on fuzzy-
inference rules with the aid of image processing technique, which has already been reported. So fuzzy
recognition part is mainly reported in this paper.

The whole sysiem is controlled by only one 16-bit-personal-computer, and works in real time. It
also allows a human-like, flexible movement. The advantages of the proposed method are the reduction
of processing time and the availability of low level devices, which have not been realized by other
methods.
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Fig.3 Marginal distribution of an observed pattern
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Table 5iZ7RY . FRX DT — it s 2 BRI, KE L OB AR OD/$5 — > 3{B*10
EEAL, 20BN HRMEL LIZL, 20859 - ORBESHEREL .

ZOBBAKZ LT, R barx7EE2HNZP&E(C,~C)B L UEE~—7 (C,~C,»)
i, TOKESBLUBREE, BZIZBECBRTE,

RV b A R7GEEBBRAWFHICMBEUTOIIERHE T, MEB L U~—2 28, oK
v MZCCDA A 7 # AV TLEZHREREL, HRHEZTY, +HREELLEAT, ¥
#ERAME2EL, TATEELE, BHWL /> FEOEE/NEWEELE Y, 2OEHE
BRERPOEESL LU, BUR, BRIk THICRBEh S,

Y A7 LAD2EE % Photo 1iZ, ERRED—FI% Photo 2IZRT, Z DHITIX(1)~(3)DMA
BAMBIEHT, BRALLAT Y TR 2ETH -7, @AR-:WMEIR 2800y b7 — 4
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Table 5 Given features and their computing
time in recognition process

F
aspect relw

Fr
varacce ¢f cargosl
disinbsioa c3 3-asis

F3
varmace cf oarginal
distnictica on yauis

time{sec)

0.25

0.808

0.807

Fs
-mean : oax length

Fs
y-oesa : oas length

Fs
ares densiny

0.778

0.60

0.59

P=0.8 P=0.8 P=08 P=0.6
Fr Fs Fs
circum-aces ratio CG offses CG oftset
in x~asis direction ¢ ia y-asis direction
1.04 0.5% 0.59
Cy Cio Cu Cu
P=0.6 P=0.6 P=0.6 P=04

Fig.6 12 pattern cattegories
(Cy~C. : obiects. Ci~Cyz . marks)

@*%wbéﬁiﬁwﬁ<oitm~m®ﬁﬁwW%v—7@Lm&ﬁ?éﬁ#?béouﬁ
v MEELS L SR ALY, BEO—2IMBHNTL 2025, BALXOEEEES
— 27 Fic@vi,

o
A

Photo 1 overview of the robot system

¥ 72, BlEFI% Table 6127 T, KEZI I THEEL 7z & S MEEHIE, BEOEEIC X D EE
wHBsALH, oflicsnT, MEREEARS, NIPEERIET S, LHL0BEES
WTLFHHEEL - &S IR, 2~2dmmTH o1, T4 A7 v 7 Tid, vaguenessdi0.3T
HY, FRALLHEDTORDIH TNV FEBBLLKRICES A7 v 7BV, HRERDE
Lo 6 AT v ZRTRICE T 2mm(=(154) — (152)mm) & & D T3 cEBEL, ZOHIT
BRYMEE2BAIZDLITH S,
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" (10) step 5 (11) step 6 (12) step 7

Photo 2 an example of robot movements
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ERROT Ry FOBBIER, AT HSMEELSRAONB LT A &> THE)
oslEhwnwk 3), FRILHAL D FAT(x@EHMIZ60mm)iZ, Flo_ Vv bar7 &
D EA(z@HEAMISMmM) IS+ 2 & 5 FBELL 7,

RNV P IR ORESH3em/ WL EIC >0 T3k, BB CERIWEBEVWILED
H39, THLUTTHOHNENRY — U BRLEHIIRWEICUEATETH 72, BVELAT Y
THICOWTIR, BEtRE<SHEL 3NS5y PBETRET L, 72, A A5%8
BRI L, FORFEETE I LICEIDRL L2V R7OHMEE, BAScm,/ DEBE: CEET
&3 LB RBRIZE VBRI TH 3,

Table 6 An example of experimental result

step 1 — 2 _— 3

hand posi (16, 0, 498) (435,-131, 250) | (435,-147, 145) (435, -147, 120)
object posi (495, -54, 100) (495,-109, 100) | (495,-144, 100) (435, -147, 100)
next  posi (495,-131, 100) (495,-147, 100)
vagueness 0 0

[grasping]

step 4 — 5 —_— 6 _— 7

hand  posi (160, 0, 498) (216, 170, 247) | (265, 218, 145) | (265, 154, 145)
mark posi (325, 298, 100) (325, 249, 100) | (325, 208, 100) | (325, 152, 100)
next  posi (325,243, 100) (325, 218, 100) | (325, 154, 100)

vagueness 0.3 0 0

(325, 152, 120)
(325, 152, 100)

[putting]
posi. = (X, Y, Z)mm
hand posi. . present position of hand
object/mark posi. : present position of object/mark based on imagery data from CCD-camera
next posi. . estimated next position of object/mark based on P°

(calculated by fuzzy inference nsing L° and V*)

in step 1~3 and 5~7
next posi, —hand posi, in the next step=60
(in order not to shade the object/mark from CCD camera)
hand posi, in the next step — next posi, =45
(in order not to touch the belt-conveyor)
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AEHEORN a3 RT7 ECHEENRTL 2MEEIAS TS X, Y —VER(KEE B
LUEREB FEC I VEES NP ERHL, 7 7 Vs i 2 AT 2B L VLR
AEY, 85, RV PIVRTLEDHED/ Y —> bz, BHE- Wk ERL FETE
SV RTLEHELL,

ARSEERAV TV S BERN R RE SPBREBET 20, 771 HEERV,

BARBRIZ BV TR, BELALWSY -V 2BETIHICLY, EEARLLERROS
D6, LETSENMNR)BHRECYERTEL, DBROBIIREERTEI7LTY XL%
REL, REEONI -V 2FBRTI2EROToN, CO7TATIXLERAVBEILICED,
AITHERTHEBEBALY, BAANOHIGEEEZ VD TILERRL LD, Fl/85—
YEEEPHASGOREORRELF L5 Z L b WEEIC Lz, ERIN-BIAKRZHER L
SO VBBEOT 07 LT HEFET 28, ERECLETTETH 5,

BRMGERTE, 77482 BATAILIRE ST, HZIBEHREIVELELOTY
RV, iBH IFLERFR P 2 € U SR L 2 2 EREEGLBICB VTS, HEREL VOB
R CAUETERIC Uiz, 7 NVT ) XL ANHBEEHROBRBLYTVLDLER 5Tz, &6
iZvaguenessEEOEAK L Y, MEIHLOBRDELEERLETH 3285, FH AMEBEEROH
D7 7 9 4 GlIHABEHATE 12,

SEDURY b7 —ALYRTATH, BENOBBHERIRATLEDImBECBRESL
5, LdLaRy b BEOBEEEIRES, 2832 —F bifbo T LWHEBKEL ~
NVOFEBERVLY a3 v - a VEROFEL LTIR, +AMEOT(ERTH N, %
72y, W —VREBEACBWT, BIKOER PR DOBICR >TU X528, XhE#ELET
LEIRTHEDOVWS b Bbh s, FHEBIKGHRE, EEE, HEE) OBEHTE, o
EVHBORVODOFET ZAHEMSH 50T, BIKEARTETESERERLLTHES
Al e SERRE T 3 ME»D 5,
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