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A Study on the Development of Finger Fault Diagnosis System
for Industrial Robots
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ABSTRACT

Bacause of increasing the use in industrial robots, the accident rate has been increasing now a days.
The prediction of accident could be very hard as there are so many factors which occured accident.

Removing the accident factors in industrial robots can be diagnosed by the human experts who are very

familiar with in those area. The purpose of this study is a development of finger fault diagnosis system
for industrial robots. We have many problems such as a long time to get the expert knowledge and the
number of expert to be limited. To solve these problems lots of investment and time are required, and
then the exepert system to finger fault diagnosis for industrial robots can be applied.
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Fig. 1 Architecture of the system

2.1 XjAlefolA

Aol 2E dvojert e A (facts) Tt ol
AHE 2AZ YAEAS YEE FE(le)2 &
FARHSD, AL e A2F Ao e W&
o2 AMEAE B B A2y Az e A
BE g7 93 A4, & 3] 2] A
AR e 13E, DAL dE FE Fojth
AL o AL W7l 98 AHEE ol fdte
shtel WA S onlated ‘IF 23 TNEN 2%’
o] Y g 7HAS0, B AxgdMes A2y
Fo] WeH FHEY 2o 47 AL @

BHSAQIRITSIER] HI0H H3E "wd o

AAE BEEQ 2IIRNY TTAIAH Jido] 25t AT

ohije FHE= FAH Sk

22 F& A

7120 Ul le HA 2R E oW A3E fx
8 Urke Aoz Foh Al H4-E A8 A
Aol ze e FHAEL FA}Y FE
(inference )& 3t Rt 2 AxgdAE A
£27F AEo] o gg st 2 wiolet 3t
Yol T3t 2P MLt TP
B Axdod EFo g 3le nAo) AL AW
o] 240E& ¢ F U2 FEL I Rule
Base3} 3t=dl ojA FEEHYE o FEY
#(forward chaining)& AH&-3t3th

2.3 ARBXH &Y

Agrtste] gate B A4ERE Yug
dx e 24 2 AL YrEHlH Fu,
A2 3298 SUe 53 4ds Fu 22
oleh.

2.4 Hlo|EfH|O|A~

dojetdlo] 2o e o3t & AR E YT

o

1) AR827F 18 E nAFdol sy A7A
o nAd g ARE JHA R 1FFA @
€ 32 doletatd Aadth Z nge] ug
Holepd o] 249 AL AT F dojeh)
olx2e 2FFIE d=erh

2) AT JE 7 ATl BB o] % 9 Z
AAFE A HRE ol&3M ngAdel
g P dolestd FI gk Z a1 o
g dlojEp o] 2de) 208 AAsA vlogt
Hlo|=ge] 13dAE Ferh

3. CIOJEHHIO|A2] &

B 29 Agdn Qe 239 dojg
ot WY 44 2REY &g 2] 4
2 A% A& 3L G 13
of AAE ANY ALHPIN 2HHoi7 Ba
@ doletel Fa& ANTY Y, 1A

111



24, 578

$¢ 893l dloleldo] 28 2Ag A
A4 2R EQ &71 o] g dlo

o
]

2 Y89 4+ Table 13 2t}

Table 1 Example of database for finger fault
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Fault Symptom

Fault Cause

Finger Inoperation

1) Dropping of air pressure oil
pressure and electric
pressure

2} Power fault

Unsafety operation

1) Overload
2) Oscillation instability
3) Mixing of dust

Mould damage of border

1) Controller fault
2) Wrong of allowable weight
3) Overload

Taction of periphery
machinery

1) Misroute of motion route
2) Wrong of air pressure oil
pressure and electric

pressure

4. DFH FEAAHS BT}

4.1 M28le| =4

B A2R9 A g3 AEIA2E TS
ol g3ttt HE/MN 2L 48] BA Robd of
4% < ded BSAEE FEH A2YY oS
FEe A9RE L AR 2P HEs
of A Folo|tp™d, AEIA2H FFe
AR A4 g grht ol AAste] o] &dtut
of @3 Yo, £ A= ME P4 2REY
&7t U AEHA A4S o] AAE 2R
Eo &718 13349 23HAE 4L wolg
Wo|~g ol g3lgeh. E AAuolxe] FALE A
299 £ 4T FAR 1A FAL A4 2
ZEAL Fophe FAERZ TR o A&
g B4 AY4 2REQ AEAQ AHo] @
£ AgelgdE Al2g9] AEo] SHH UIFEA
1333E vl oo i@ nFLdAE 2
do ggte $5¢ F A=F & Holn.

112

4.2 £7)12t9] nule base2 O

4.2.1 £ decision tree

Table 1€ ©] 831 forward chaning'$'d-& AH&
8te] 19 Fig. 29 29| decision tree® =3 1)
At

4.2.2 £7149 rule base
ol g} Zo] BE 39} IFS THENS 31}
AR FEET AR Y8 B3 FE0| 9
Fojzlth
/% RULE NUMBER:1
IF © &7te (B 3HE
THEN : )% A —confidence=10/100
and 1) E71%, f¢h AY 5ol e
—confidence=9/100
/% RULE NUMBER :2
IF : €71 13 g
and : €718 AF9 {EAA]
THEN : ) 3}tj) %3} —confidence=10/100
and : ) A EE A —confidence=9/100
and : Yol 2& &3] —confidence=8/100
/% RULE NUMBER : 3
IF : &7l 2§59 iR}
and : 1589 F¥ukEo] [ATH
THEN : ) Al o] A 27 — confidence =10/100
and : ) 71t E 2o} 4 —confidence=9/100
ELSE : )3}t 3}—confidence=8/100
/% RULE NUMBER : 4
IF : H52le F95&e] (gith
and ! Z71%, F, Y Bl o
—confidence=9/100
/% RULE NUMBER : 6
IF : #8779 JAE
and . ¥ o] {QIcH
THEN : ) A/3—confidence=10/100

4.3 &)=t 22o| ZHnt 3o of

A4 AFEC JFHE datats AAE 2
REQ &7e 5] Uehde 139 7 F4e
2 A5RE, F¥vE, 9rEQ check Fold
2 ool W@ Axte] FFEFUL Fig. 3% Fig.
49 2O,

Joumal of KIS Vol. 10, No. 3, September '%



Mg 2HEo| A71TR MTALY i) Het B

Operation or not operation

Yes

J No

|

Unsafety operation

Dropping of air pressure,
oil pressure and electric

Yes l

pressure, Power fault,
No

Mould damage of border

Yes

Overload, Oscillation
instabiluty, Mixing of dust,

No

|

Contact or not contact

Yes l

No

Normality

Coniroller fault, Wrong of allowable
weight, Overload,

Miasroute of motion route, Wrong of air pressure,

oil pressure and electric pressure,

Fig. 2 Decision tree of finger fault

1. Operaticn
2 Not operation

@ Unsafety operatien of finger
1. Safety
2. Unsafety

Q@ Operation or not operstion of finger

Fig. 3 Input screen

# Result 2

1. Overload
2. Oscillation instebility
3. Mixing of dust

Fig. 4 Output screen
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