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Electronic Document Automation System Model for Improving
Productivity in maintenance work

— 1in Inspection Process of Construction Equipment Maintenance —
Myung—Dal Kong®

*Department of Healthcare Management, Youngsan University

Abstract

This paper suggests a specific model that could efficiently improve the interaction and the interface
between MES (Manufacturing Execution System) server and POP(Point of Production) terminal through
electronic document server and electronic pen, bluetooth receiver and form paper in disassembly and
process inspection works.

The proposed model shows that the new method by electronic document automation system can more
efficiently perform to reduce processing time for maintenance work, compared with the current
approach by handwritten processing system.

It is noted in case of the method by electronic document automation system that the effects of
proposed model are as follows;

(@) While the processing time per equipment for maintenance by the current method was 300
minutes, the processing time by the new method was 50 minutes.

(b) While the processing error ratio by the current method was 20%, the error ratio by the new
method was 1%.

Keywords: MES, POP, electronic document automation system, maintenance, disassembly inspection,
processing time
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Standby chi ti
andby charge ime about 25 hours
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3.3 AATMAEE T2

] 1ol & HEHARE AAekaL ] o
HE g & ArkeRle] AAA1ES FRlsky gn|s}
712 25, Agsh Aot el 7R b
7158 AAREAHIZ A HEsik dA) SlA4
A}l AAFEA AR Zr# 32T [Figure 7]3
d =



54 AMIFAS B

P A% AARAATIANLD 27 - D)

AL FHerE - FHE

[ START ]

l

input evacuation

l

[ initial inspection

non approved

approwval

[ waork order ]

decision of class D
class C/D

class C

[waiting maintenance ]

[a\-‘allable parts extract] [ disposal by disuse ]

l

[ part registration ]

|

[ maintenance ]

[Figure 7] Program flow chart

request of MES inspection

process
T

| input mobile client data

T

send written data to POP |

handwritten document I
| electronic server |
- cenvert document into image
- cenvert into digital data
- classification of inspection
sheet form
- inspector record
management
- request for verification of
“recognition data A

printing inspection table b}'|

|
N

update

data wverificatic

correcting error
data

data transmission

J oK
interface of inspection

[Figure 8] Data process flow chart

[Figure 8] HAARZA|AFESIAIEIS] HolH A
EEERA FEeA g% 7IEAE Y 2R
g3to] HAFGERI7E Mobile Client® sfA|7AF 9
AR A2z 715A el 715 $ dlolH7t Aes=

H 5ol

l<>l' off

$region GetdCRemainfa()- AMEINEEEE T EUC,
Hi (zummaryy
T ANEINEREE Tg £,
Ji1 < fsummary
{1 <param name="sDbType"> {/param}
A1 <param name="sLine"¢/param}
Ji1 {retuma¢retums
public static DataTable GetQCRemarkinolstring sDoType, sting sLine)
{
string query = string Empty:
DafaTable dt=null
try
{
dt=new DataTable(:
query = @"
SELECT RESOURCE_CODE LINE_NAME,
WIR_ENTITY _NAME,
GRRD,
END _TIME,
DALGHTER_POCHO,
REMARK,
CREATION_DATE
FROM " +sLine + @"_IF_DEFECT REMARK
WHERE RESOURCE_CODE=" + sLine + @"
ND  (READ_STATUS IS NULL OR READ_STATUS=");

dt= ExcueteDataTable(query, sDBType, sLine)

!

cateh{Exception ex)

{
IFLogException iEx = new IFLogException():
iExProcessType = IFLogException ProcType,OC_REMARK;
Ex WarkingType = IFLogException WorkType SELECT.
iEx LineCade = sLine:
ExCustomMessage = ex Message
Loghanager LoaException(iEx Getilakehlessage(), ")

!

retum dt

!

$endregion

$resion QUALITY_CHECK REMARK) - ZAIEIINZS S2ELIC,
1 Csummaryy
i ANEINES S3ELI,
Ji1 fsummary
#1 <param name="sLin"y¢/param
{41 <param name="sDbType"> {/param}
{1 <param name="dt"»{/param}
public static void QUALITY_CHECK_REMARK(string sLine, string sDbType, DataTable df)
{
DataBase conPOP = null
string pocho = string Empty:
frv

[Figure 9] Inspection data process program

[Figure 9]+ 7AA} Hlolel7b Ga3t gAE adtst

3 3 oFAX| 9] = E o=~ (dot address) 7} YA
sk g EEE Q1ste] HolHE POPE H¥she
2ot}



J. Korea Saf. Manag. Sci. Vol. 19 No. 3 September 2017
http://dx.doi.org/10.12812/ksms.2017.19.3.49

ISSN 1229-6783(Print)
ISSN 2288-1484(Online)

55

é X—] /és% ) @l,].

4.1 AEA 74

electronic m

decument
Server
POP I'
terminal ﬁ i- blustooth

electronic 1 receiver

pen
[EE

[Figure 10] Configuration of experimental

form paper

equipment

A AEe] PR s = sl flste] AE
FAE [Figure 10] 7 o] FJ3k3itt
[Figure 10]elq AR5 &5 & sAIAAR A
74/‘}X]°ﬂ Axpe R 7]1E3to] HlolElE MES AH=
A5k Agdxoltt sl AddA2= A, &
élxl, EFEA A, POPYEY], ZHAREA Server
2 MES Server® T/J3F3ith

4.2 N5 AA 74 9 DOT 14 3

AATA e AxEle) AA] TARE
13 2.

WMS APS CIMMS
Server Server Server MES .

[Figure

TCR/IP Network

[Figure 11] Overall configuration chart

[Figure 11]&

o]Fof#| 1L

o 7} gulud 34
Ak 7154 2

=

AIRE HoTE & M= AE3I)

dot pattem

bt
Lalaay
padald
bt
rilbly

LT
-

m

R

electronic document
recognition process

DATABASE

PRINTING

Laser Print

o Aol

14 tlolE S 7]Eet] A

dot pattern form paper

e

[Figure 12] DOT recognition process

[Figure 12]+
5 4 dojEslehs Z2AA 2

DOTH¥-&

ek 7|2 ojulA]

oJtt.

<Table 2> Access distance

Communi Number .
. Access electronic
—cation dist of access
istance en
Method an node P
bluethooth 20m 1:1 N
Serial (USB) 10m 1:1 1:1

<Table 2>= A9 HEAR] 8l HHun=ap0]

o BREA B4 AEE 20molr] H4 wsi

1:152lo]th
A Aol A vl A 5 o
F27F =] glo] USBRE HlolEHE A & 4= 9l
=3
— —
?. - - — i — B = [ > -
b . )

T — L —
[Figure 13] Electronic document character
recognition screen
[Figure 131 #Hx A A 34 5E -t

B BANS 4 QAR AHHE AR

EREE:

slatar ATte Ashs shold.



56 AWIZe) Y IS A

AARAASIANLE Y — 28780 Fujade F

joew - I W<

| S - |

[Figure 14] Disassembly inspection result
processing screen

[Figure 14]1% sA4A) A 349 7 ©HS 24
skal zF H-918] dEE Aldstel HE #Ye Aest
© shdoltt.

WATNANSENA VNS LEREEE

J muwm (OISR 'ﬂ“"
. www  usmevEasaEEmn L
wanume oo e 1 LR

+| | emwwen | [OOIREE
® ANESET T ENS TN WTEEN W R

[Figure 15] Inspection result processing program

[Figure 151 244 ZAAMIAS Aalsty delsk=
Lol

4.3 49 2%

Server, 7],
3}, Server?] Hlo|E H|o]A~
2k 78] HlolE] FrAle] B
o, "oy 4, F74 S5 9 A FFelA A
& Ado] gl XS]l-:_ VRS Ayt R

<Table 3>° vt e} o], 7]E8] 7|2 A2
sto] o]Fo A AIH YA Aulgy] 1od 300
o] AQEGloy AAREAANESAI AR O Z ] Al
50%0] AQESth AHEefFs & V|E]ow <]
Al 3t 20% FEolRE v, Xﬁ]‘”ﬁ’\ﬂx}ii}/\]i

FAA, A APE § A

28]

54, e A
C JH/\]-X-]_E o]_ro]xﬂ

B8 o] 87 PAMS] Aol Bt 19 ofahe] 4-20]
At
<Table 3> Main experimental results
L processing processing
Classification . .
time error ratio
handwritten )
300 minutes 20%
notes
electronic .
50 minutes 1%
document

4.4 27 #4

_ before system introducticn

A after system introduction

100

hbhkb

A - inspection processing time
B : data input time

C - document working time

D : data ermor

E: loss of document work

[Figure 16] Effectiveness analysis by new
method

xﬂx]—‘:,'—}\ﬂx]-ii].}\]/ﬂzﬂ& o| g3 FAAAAY T
o= A, 7k, ZRFEeIM A EARE 9 odlel

B 2grlzto] dA3] FAAaEglon, HolEew 9 &
A EAL 0%l 238kl gulA]] Bad el v

¥ =2 71ofsilth



J. Korea Saf. Manag. Sci. Vol. 19 No. 3 September 2017
http://dx.doi.org/10.12812/ksms.2017.19.3.49

ISSN 1229-6783(Print) 57
ISSN 2288-1484 (Online)

83 as—is U to—be? IWHANA HAIZA v|mEA

<to—he>
o 378 ol BAE= HAME ] HAaks)
- A TS drke® 9l
- oF2 dFs)
- 49 Al mkAE HelEeA EF A4 ¢
A7k Has)
- One Click Z2/4n] o]8 %3]
o T3 tlolE ol tigh AlFE =
- ebd/ElR FEAd el it e
- AR/ A A ] gt o= H. He

5. 4 &

& ArelMe AN ARl ARl 27gellA
AP REAIRE] 750 dgo R HAAREAM ARSI~
e olgste] Az frEle 9SA7|AL 24 B
dolg #49 #dsls 712 o Sl Arhaide
(POP) A 2~ES 7RISt o5 Sofo] &5 A=
ol FdAEsE AAE F Al Fag skl
g 87kt WkE AAskI:

o AlEe] el gabrh vehd A2 Folrnt
5 AAREAM ARSI 2EE S8t el 2Rt A
5 A EAsRsle] AR AdAe AR AEge
2R A g AR g&ste] A 7101
T k= Zlolth &S oy 4l Al et &
A Al ARS olFEE aLgsie] AlEe] AlFEA
gl e greielth

= AAREE 7ol ofjt Aol B Al
71N opuRl A e AuIAQ]EI} ARt
ula 5 RIR e Az VIdEe] 37N
o] w3t g AAEAM ARSI ATE AAIRE POP
Al2EE B A b Bl Ak ol
them, gko R o] Fope] FFAREIE AT TF A
AAREAMARSSIA IR o]l ofgh Arbal e

(POP) A% THeke 7|950] WA O ol
g o dper

6. References

[1] Hui-Won Kim, Gung—Seok Nam, Ji—Sun
Park (2006), Information Communication in
2010, ETRI, U—book

[2] Hui—Cheol Cho(2002), Study on the
Relationship of Construction Information in
Documents Control for Automatic

generation of Construction Documents, Aju

University, Master's Thesis.

Ryu(2007),

Recognition and

[3] Bu—Hyeong Lee, Jang—Yeol

Automatic ~ Character
Filing System for the Specific Field Journal
of Advanced Information Technology and
Convergence Vol. 5, No. 1, ppl102~107.

[4] Yeong—Hyeon Park, Hyeong—Jin Lee,

Baek (2010), The

Mobile

Journal of academia —

Vol.11, No. 5

Jung—Hwan Character

Recognition System of Camera
Based
industrial  technology,
ppl677~1684.

[5] Gil—-Taek Lim, Ho—Yeon Kim(2003), A

Printed
Recognition Based on Character Type
Classification, The Magazine of the IEEK,
Vol.40, No.5, pp26~39

[6] Jeong—Ho Chu, Gi—Hang Kwon, Dae—

Sung  Kang(2008),

Image,

Study on  Machine Character

Implementation of

Paper  Recognition  Automation  System
Using Artificial Hippocampus  Algorithm,
Journal of Advanced Information
Technology and Convergence Vol. 6, No. 2,
pp.1-9

[7] Su—An Lee(2016), Technology for
Electronic  Document  Management  and
Virtual Storage System in Cloud

Environments, Journal of Information
Technology and Architecture, Vol. 13, No. 1,

ppl79~191.

[8] Chang—Seo Park(1999), A study on the
integrated electronic document
management system on the intranet,



]

)
&
|
ofy
ol
g

58 AMIFRIY MM IS AT ARRRAMAEIANAT BY - A8 g

Kwangwoon University, Doctoral Thesis.

[9] Sung—Min Kim(2012), Electronic
Document Management System Design and
Implementation by DRM Technique, Anyang
University, Master's Thesis.

[10] Myung—Jae Lim, Sung—Kyung Hyun,
Ji—Eun  Park, Ki—Young Lee(2011),
Image Processing for Mobile
Information  Retrieval Service, Journal of

Internet, Broadcasting and Communication,
Vol. 11, No. 1, pp103—108.

=7
Raie)
10 r

El o2 of

ok MIS, o5 R3},
AHA2E(HIS), ERP

of

o, mx




