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Abstract—The extensive number of engineering drawing will be  Normally, engineering drawing must be store eitirera

referred for planning process and the changespmituce a good
engineering design to meet the demand in produgingw model.
The advantage in reuse of engineering designsafide continuous
product development to further improve the qualitf product

development, thus reduce the development costs. ekieny to

retrieve the existing engineering drawing, it iséi consuming, a
complex process and are expose to errors. Engmedrawing file

searching system will be proposed to solve thisblera. It is

essential for engineer and designer to have someosmedium to
enable them to search for drawing in the most #gffeovay. This

paper lays out the proposed research project utiterarea of
information extraction in engineering drawing.

computer as a softcopy or in a ‘library rack’ asaadcopy for
a minimum of five years before it can be removedré&using
hardcopy definitely requires organizations
unnecessary budget for storage space,

organizations insist on storing engineering drawing
softcopy and uses server to centralize it. Howeveost
company cannot afford to purchase server sincestl to
setup this type of network environment. Most conyparefers
to use peer to peer as their choice of network.tyeusing
peer to peer, storage space is divided into varsmsces.
Although peer to peer managed to reduce storageitdees
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|. INTRODUCTION

t0 most organization be it consultants, contracboreven
government sectors. With few numbers of computeedi
software (CAD) getting through the market each ydlaese
software have played a significant part especially a
developed nation. Due to its efficiency, effectiges and
reliability, this software has taken the world byors.

Nowadays, CAD software is widely used in automaqtiv

construction and even electronic sector. Even fa=tion
from a renowned organization has also been offeethiose
who manage to master the art of using CAD softw@ree of
the major advantages of CAD is the ability to staréle or
drawing in a softcopy. This depends solely on thQiser
itself on how to manage and store files. Imagineoiider to
design an automobile, about 500 drawings have to
produced which include design for engines, tiratgrior and
exterior part. These drawings have to be filed eticgly in
order to enable other CAD user to retrieve it itufa times.
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have its own method of doing filing, it will be atrst
impossible to find these files. Another problemnafnaging

CAD files includes naming convention. Basically, sho
NGINEERING drawing have become somehow essentigfflgineering drawings come with a revision numbeickh

allows CAD user to retrieve the files easier inufet times.
[1], [2] found out that engineers spent time up30% from
their working hours
information. It is essential for CAD user to hawer® sort of
medium to enable them to search for drawing in rinest
effective way. This paper lays out the proposedearsh

doroject under the area of information extractioringineering

drawing.

1. OBJECTIVE

The main objective of this research is to propose
information extraction technique on engineeringndng. The
second objective is to test the usage of the pexpafgorithm
by developing engineering drawing searching system.

Ill. SCOPE OFRESEARCH

The aim of this research is to produce the teclaifpr
reuse design purpose by extracting information lakibd in
the engineering drawing. In general, engineeriraywihigs are
illustrations of a designed product which can besdan raster
or vector formats. The technique will works only wector
format and the file format that will be studied Dsawing
Interchange Format (DXF). The scope of engineediragving
information in this research is constrained to tinfation
extraction by identifying and retrieve the requiiefbrmation
from the engineers, not the entire information thaist in
engineering drawing. The required information wile
determined after the interview data has been aedlyin
terms of body of knowledge, this research is foduse the
information extraction by identifying and extraginthe
required information.

to alec
thereforet mos

looking and accessing designing
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IV. MATERIAL AND METHODS

The proposed for data collection method for thigeesch is
interview which the respondents are among enginears
designers who works in engineering drawing envirentn
which used any software of 2D CAD drawing. The msgof Pproduct are not necessarily new. Malaysian's cakena
interview in this preliminary stage is to seek imhation Proton used the same body chassis of old modeiodupe a
regarding engineering drawing searching processe Thew car with different variant of engine. In thisse, a minor
information is valuable to this research as it wiitermine modification took placed to suit with the manufaiig
whether there is a problem in the process of figdire right requirement of new model where the engineering thguef
drawing. old model will be referred. The extensive number of

The research outcome will be an engineering drawinghgineering drawing will be referred for planninggess and

such as cars are considered as a new product leetiagis
features, functionality and performance to diffgngicantly
from the previous and this leads to a different qital
structure. However, most of the components ands parhew

searching system which able to search informatiorthie
engineering drawing regardless of fields. Therefottee
respondent will be chosen from different enginegrfields
such as manufacturing, construction, electricathisecture,
civil, structure, mechanical and so on. The numbér
respondents will depend on data saturation, thatpehich
there is no new information coming from each newigigant
and redundant information keeps coming up.

In order to achieve the research objectives, tagearch
requires findings on how the engineers manage
engineering drawing files, how they find and reteeold
drawing, what the important information they seehsthe
engineering drawing when they searching for oldwilrg,

problems in searching process, sharing the engiger

drawing between colleagues and different compaameshow
long the retention period of the engineering draywiRrom
these findings, it will help the researcher in itfgnthe
required information by engineer in doing searchorgthe
engineering drawing. Information available in thgi@eering
drawing is divided into two categories which aremetry and
non-geometry information. Technique will be prodiitmsed
on what the important information the engineer seiekthe
engineering drawing when they searching for oldwviing.

This research will require some knowledge and skill
software development. The development of the systethis
research will be using Visual Studio C# meanwhie the
database, SQL server is chosen in storing the lsearcesult.

V.RELATED WORK

the changes that will be made will produce a gawgireering
design to meet the demand in producing a new model.
Studies by [1] and [7] indicate that 40-50% of cament in
the new product is similar to the existing compdseim
previous products. While 40% of the components irequ
some changes to the existing components and oy-20%

of the components are new.The advantage in reuse of
to allows continuous product

engineering designs is

velopment to further improve the quality of produ
development, thus reduce the development costthdtarore,
it gives more time for the designer to create irative designs
[8].

Meanwhile Crabb [9] in his study indicates most &yers
will lose more than 50% of the workers which aresist of
designers and engineers due to retirement anchobtmgent. In
addition, there are possibility for the workersrésign when
they got a new job which offer a good deal and meenation.
It is one of the factors that contributed to thssl@f workers.
This certainly complicates the situation and wilieate
problem if the resigned worker failed to inform tamployer
about the processes related with the document ggoamd
drawing management.

Survey of strategies being used in the automotideigtry
for product data retention has been carried olBdharah [1].
In this study, original engineering drawings weteritified as
one of document for data retention. The retentieriog for
engineering drawing is 20 years after the lastafigke record.
This long period of retention will produce thousandf

According to [3] the process of extraction is threqess of engineering drawing in an organization, As time gjoe
extracting of CAD data in order to obtain detaifspooducts organization will get a new project that requiretji@eering
and processes that contribute to the productidheproduct. drawing to be made thus the process of searchimg th
Basically, CAD data contains data on geometry aoth n engineering drawing are much needed. The searghingess
geometry. Geometry data is a collection of objefgscribed muyst be fast and will give the accurate and comestlt as it

by CAD drawing of lines, arcs and circles. Whilenno crycial for the designer to get the desired engingelrawing.
geometry data are related to object attributes ssckength, When designer designing a new engineering draviiey
thickness, radius, diameter and label [4]. Geomal§l non iy refer to the previous valid design documenattisame or
geometry data is close_ly related_ to |nforma}t|onq_n|ccis_[3]. nearly match with their new design specificatiomewous

[5] classify the automatic recognition of enginegrdrawings design have been reviewed, analyzed and proveneto b

problems into three levels at which the first ise thsuccessful By using the previous design, it likelgves
identification of low-level graphics primitives, éhsecond ~. " "~ - By g P an,
significant resources and manpower [10].

t f identificati f high-level hical ebj d th
stage of identification of high-level graphical etfs, and the Due to the frequent use of old components in newdymts,

third level of high-level intelligence interpretati and . i - . )
analysis. it is essential to develop an engineering draweeych system
. to facilitate the retrieval process of engineeriegign.
A. Reuse Design According to engineering perspectives, the ternuses is
Information and reuse of knowledge identified ag issues related to the same information being used repbatedthe
in engineering design [6]. Production of the latpstducts same work or nearly the same work [11]. Whilst, them
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reuse in engineering scope by [12] is divided iBtsections,
where one part of it is physical artifact (companesub-
assembly). In casting, engineering drawing alsodeguse in
term to produce a better product.
engineering drawings also are being reused foretma#nt
purposes in producing a better product. During gfésg
phase, an engineer will ponder in finding a simdasign or
nearly similar designs in developing a new produa&j. An
engineer will only make the necessary changes ikingahe
product better, and consequently could reduce tiemergy
and idea in producing a new product.

In  manufacturing, the design of products and
components are being reused in producing new ptsduch
as bottling products [14], washing machine comptn¢hs]
and car components [16, 17]. For example, Wahedl El6]
has done a research in advancing a design of dazarfor
reuse purposes. The modification had been doneetdesign
by making changes to the original drawing.

Engineers keep on referring to engineering drawitms
design a mechanical product efficiently by changsogne of
the existing components [18]. However, to retrietree
original engineering drawing, it is time consumiagsomplex
process and are expose to errors [19]. Previousarelses
shown that the reuse of information in engineerdesign
specializes to engineering data distribution mobetween
CAD system [20]. The reuse of knowledge in engimeer

process, producing better designs and ultimatelg s§iane and
cost. One of the advantages in CAD is the ghibitcreate
new and update existing drawing files, where negss

In  manufacturindiowever, with the rise of numbers of projects andieeering

designs, it causes problems when the organizatas rfot
prepare a mechanism in retrieving the reuse engimge
designs which support a reuse method [27]. [10] EW]

found out that engineers reuse their engineerirgigds once
getting a new project where the design is use@f@sances in
getting new ideas and basically the solution iscead. A
research being done by [28] found out that profdes are

theritical in helping engineers identify relevant cheteristics to

be used and to hinder from making the same mistakes
producing engineering designs. More than 75% ofgdésy
activities are case based designs which appliedicialesign
in solving problems of a new design [29].

B. Information in Engineering Drawing

Engineering processes require creativity and iivens
knowledge and comprise activities such as designing
engineering analysis, fabricating and achievemeatuation.

In detailed designing phase and engineering arglysi
engineers are mostly depending on information sash
reports, drawings, model and manual [30], [31]. Seheays,
an effective use of information and knowledge aeeds in
assuring organizations operated efficiently and tyag

design is usually to prepare one’s individual ore th€Ompetitive advantages [32], [33], [34]. Accorditg [35],

organization’s experience regarding the previousigiheng

activities in frame to deliver more information aedse the
designing activities in future. In preparing the asdd

knowledge regarding old engineering drawings, atesy that
could reach and search efficiently has to be d@esldo assist
the designing activities of a new product.

Engineers rarely begin with blank papers in desigrior a
certain project [21]. In a research being done 28},[nearly
28% of a new design from a construction companyrbigm
reused designs while [23] estimated up till 80%aohew
design are reused. In designing engineering desigmst
designs involve whether redesigning, geometricahging or
reusing, techniques or solving [24]. When an intlinal is
being elected as an engineer at the beginningareec, they
are advised to prepare a personal log book in termcord a
good design. Hence, when they are good in designimay
would have a lot of good designs and could be e:{&&] and
act as references in producing recent or futurégdss The
ability in repossessing engineering designs isiatdor reuse
purposes. According to Song et al, [26], the acaeggetting
engineering designs among numbers of designs iegcare
really adventurous. In a traditional method, whareagineer
caught a task to draw, they had to start from atsbr by
designing on blank papers. It is a tiring and tico®suming
process. By reusing existing drawings, time is shubrt and
consequently, allowing engineers to concentratér tt@e,
energy and focus to more interesting and innovadiesigns
[26]. Thus, by preparing a system that could seandhkting
engineering drawings, allowing the concept of negsand
sharing drawings be done where it enhances thegresi

searching for digital documents stored in a persoomputer

is much more complicated compares to personal rack.

Reliability of a company towards its informationdsucial in

engineering sectors [36].Information is vital insiming

activities, manufacturing and life cycle of a prot[88], [39],

[40]. Research [41] shows that by increasing tHerimation

management and knowledge, it could increase thétyjud

the product, increase the achievement and cut ithe to

market the product. The importance of informatiom

engineering organizations also being mentioned survey
done by [37] which involves around 300 organizatiomhe
survey exposes that engineers usually spend neadythird

of their working time in activities involving infonation

especially in retrieving information.An internataln level

survey had been done by [42] which involve contemts the
use of engineers log books towards 50 respondentm@
engineers and involves 16 log book concerning 2p8@es
had been analyzed in detail. Basically, a log baokeing

used to record information that pictured outcomfesctivities

and tasks, which might be required in future atiégi or may
be valuable to be used in future. One of the infdrom

records is CAD drawings. Based on the survey, exggsprint
and paste engineering drawings in log books fourut
references. This method has weaknesses whereghmk is
being used as a personal working record and isoratentrate
in information sharing between colleagues. Besidibss

research found out that nearly 31 respondents thaidthey
gain information by flipping the pages of the logok.

Difficulties in searching for entries by flippingaeh pages
show that it is a complicated process and time wwingg.
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Engineering documents should be made as a stand&f@ Lacroix, Z: Reusing Mechanical Engineering Designternational

structure so that the consistency level could btaiaed in a
good organization. In increasing the time and thality of
work, archive and retrace of documents are vitatfions that
could assist in increasing daily working produdtivi

VI. CONCLUSION

This paper lays out the proposed research projebenthe
area of information extraction in engineering dragvi The
scope of engineering drawing information in thisea&rch is
constrained to information extraction by identifyinand
retrieve the required information from the engisearot the
entire information that exist in engineering dragvinThe
required information will be determined after theerview
data has been analyzed.

In order to achieve the research objectives, thiearch

[11

[12

[13

[14]

[15]

[16]

requires findings on how the engineers manage the)]
[18]

engineering drawing when they searching old drawing
problems in searching process, sharing the engimger[19

engineering drawing files, how they find and reteeold
drawing, what the important information they seéksthe

drawing between colleagues and different compaameshow

]

long the retention period of the engineering drawin [20]

Technique will be produced based on what the inambrt
information the engineer seeks in the engineerirgwvihg
when they searching for old drawing.
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