
ditors:Iitors:
r. V. Mahadevan and Dr.Zhou Jianhong .. ''. '' ..

20 I 0 The 2 nd :lirternational Conf,erence :

on Computer aildrAutomation Engine-ering .

c:;^^^^-^.' 1 .1.;; 1--;';:'-. .: ;-a1----,:-'-- Singapore

Volume 3

ssTG



Judul

Penulis

NIP

Instansi

Publikasi

LEMBAR PENCESAHAN

Development ofC losed Bounded Volume (CBV) crouping Method of
Complex Faceted Model thrcugh CBV Boundaries ldentification

Achmad Yahya Teguh P, S.T. M.T.

r 980020s 200501 I 002

Fakultas Teknik, Universitas Lampung

Prosiding lntemasional

rsBN 978-l-4244-5586-7

Vol. 3, hal. 378 383, Februari20t0

iEEE Prcss

Bandar Lampung, 29 Juni 20l0

Penulis,

NrP 19800205 200501 I 002

Menyetuiui,

Penerbit

, ,ai
." , t.-\

a" t\
- -: r(

.-d \t')"(,
\*"'{\

.F-

i Svarif
199203 t001NtP. 196



Proceedings

;:ffit;#i International conference on computer and Automation Engineering

C,ra:idr and Rep.irt pemrisqon 
AbsFa$inq

*-- * -, "rr... *r-.r;";"J 's 
pennftted \^irh credir ro fie source. Librari\

k !6-ce, provid€d the per-copy ,"" *"u- ,T 
oto*n" *"* *"'* 

" 
*. 

".*",rJrlis 

are permitted to photoc€P!'

E=raEr MA 0re23. Fc,r orh€r *o^* ..*:":t'':T. 
**'* *";;,;:ffi:f 

"::.TtrS::u--.",c.,t,,r+sH.*;;;ffi,1#T' or rcpublidtion permission, rrire ro rEEE coplrisha M*oe.", reo.
** 

"ra,on - * r*l'-qxr' 
Piscala\Ev' NJ 08855-133I Al rights reserved copynghr 2010bythe

: :a10 IEE. ps!.nd use ofthis lnded€l is p€rr
@ trrFoses o.for **r* ** *o*".1I 

Howevq' pedtssion io lEprint epublish tr '

Ero€trtorrhis wo*in other*."'"** "o#T.l',Itlll*"';";;;;;H; "Ttr"TililtrJ

E C.dlog NuDb€I:

El ofcorgrEss:

= 
Caatog Numbo:

<r of Coqess:

Eber: Institute ofEtectronics Engineerq Inc.
Ed h Singapor

GPIO96F-ART

978*1424+5s8G7

2009388-t(,

CFPI O96F.PRT

978-1424+55854

2UJ9938876

c

P1

D

P

Dr

Dr

Dt

Dr

T

M,

s.

Lil

xi

Ra

Ja

Xir

ct



Motleling and Control of5 DOF RobotArm Using Supervisory Control
Ahmed Z AIassat, Iyad M. Abuhaljrou:, Haten A. EtMdi

ICCAE 2010 Session 45
The Applied Research of Cloual Computing ptatform Architecture In the E-Learning Areanang Guoli, Liu lrranjun

Vrtual Lab for Ultrasound Image Eniancement
K ,/enkatral.vdlt Devarapu, prafut p pai, Vinod Kunar
Study on Membrane protein Itrtemction NetErrk based otr Ensemble hte igent Method
n-men Shen, yons_Sheng Ding

High Performance and Scalable Client-Ba
Ay san Ltr Mrinr 

sedAccess contrcl Model forxMlDatabases

Ter1 Clusterhg Besed on Term Weights Automatic partition
Yu Yonehons, Bai Weryang

HTB:In";.trj1:f"TlrH:$ed vorume (cB\.) cmupitrg Method of comprer Facere<r Moder through
Gotdjat Kisxano. Achnad yot^a T"suh panu}u
Faujr Test of Nei{orked Strchmniatior
rnd Panicle swarm optimization conEol slstem by th€ combination of RBF Neural Network
,I'ANG Tng, WANG Heng, Xie Hao fei
An Efiicietrt tr{ethod forAutomatic Target position Detection Ststem
n4 Thet Khin, Mid l6in, Sein

luedical Optimat Decision Making baled Hotonic tlufti Agent System
AIWi Esr.t Unt.nd Reiner, Ctatls Weihs, aid Cterif Brulki

;,Th';:j,ltrJ*::ffil:H:u"jffi"j,I#neBork ria optimizarion and Aeent Negotiarion
Chenesi-wci . ChenJng. Shen t inr tvns. Lt,tu

ICCAE 2010 Session 46

-lnalysis ofpatent Numbers in OECD Countr;es

Cooperative Dit€rsit] in \tjretess N€hlork: Issues aDd Discreatiotrar-v Solutions

Tle Technique of Controll€r .Area liet$or
-\rstem 

-k Applied in Longiistanc€ Improved Methane lletrical
,':n-ming Jiang, Jun H,at1s, Zheng_tud Ma, Zhens-\ei zhu
A novel signal processing method for lfllIO radar baed on channel estimation
?rng j iantu i,Xiang ti uat. Do ns, in nry, yuan 

s han* hu

356

360

364

369

373

378

383

387

392

397

402

406

409

413

351



DOvelopment of Closed Bounded vrll_T: 
!CBV) Grouping Method of Conplex

Faceted Model through CBV Bouniaries Iien-tificatr,rn

Gandjar Kiswa o
Depr of Mecladc,3l Etrgjneerine

Universjty of Iodonesia
Dpok, rndonesia

e-mait: Eand jar-kilwanto@ene.ui.ac.id

,A\r"r For dsetoping auromlric root_prrh ptaMtng irdurn-rrr( rouChDg procss$ of compte! frcered bodeb,tbe!o olled OpeDed Boutrded Votuoe (OBg ,Drt Clo3ed
Boutrded voluEe {CBv) blst be idetrri[ed. Tbe CBt feature
T." :qlo*' facered modet can be atetected through
Paircn lonll Vectots Bt cketins methoa gnvny. rH"
paper deicribes fudber merhod to partitioo the CBV itr
a model tbat cootains more tfiro one CBV. possibiiiti€s
of CBV confignration sr.e identifi€d to defin€ the
boundaries b€tlre€n d€tccted CBV. The fec€ted modet is
mapped or Batri! in order to anallze the €dstence of
boundaries tbrough matrices scanoing proc€dure. An
slgohlbm is develop€d strd imptemeoied to ger rhe firat
CBv groups. At th€ etrd, €sch CAv erotrp bas its o*T
dsia structure. to eoable furtter !nar-sis in ptanning the
mstrufa(uritrs proc€ls€s. The dereioped method aod
argonthms catr ruccessft,Ut- ideEri4 ,od Foup etl the
CBV ther e$n in compter feceted modelj. 

_

. Fa.d.d hode!: dasad boundatt wtuh": Etot pine: aleorithnfta qrd\)

[. I!'rRoDUcnoN
Fe?ture rdetrtificauon ar rhe begimhg ofmanutacruring

process js aD inponanr apecr in CApp ard CAM
opllruzanoE. Io a 

-nanufarruriDf decision suppon system,
re{oenrzng sbzt reznlles in a modet $iI de6ne fte nerl
steps. It liil include deciding Ehar proc€ss rril be Deeded
ubdr rool $ ilt be u"ed and oder compooeDrs Tlus, ,f the
teatures rn a modet are ool qell ideorified qe can nol do rhe
next steps efrciently.

.Closed bounded votune (CBV) is a Lmique leatuJe in a
modelltrp. I). ln sucb a wa). CBV exi$eDce wilt mnle Ue
model b€come compte\. because ir is impo:siue ro machine
Lhe CBV qirh rluee-ads macbjnine wrtrour chareine the-rg s oneDla,ion. Even in a fi!e-adis machiDine. we ca! I doir durcnurically if the CB\' $as nor $e d;rected at ie
begrnnng of r}e process.

Many merhods have bren devetoped ro eorot rhe fcatur
:denlrlrcarron proce5.. Hendeno! and AndeBon bave buiil
atr expen sysrem by converting B_rep solid models to some
iact5 and rules t2l. Nnaji and Liu introduced a svstem to
..\h?ct rele\anr fern.re. for marufacrure ara a..emilv tom

Achmad Yahya Teguh panuju
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asc-bl.ed aAD s\,tem. b) convefling CsC to,rrucrre -tl Ralno.la fre.enred at8on,hn ro Ileirre b) implcmenrirg o.llee conc+, ofB rep l8]
lb. :"d I,.ll. tylr:*d rn arsonrrrm ro idcnrir; f;
bsed on TNOE, TNOF, p,D and TOF data [9].

Ficue l. Closed and openod bounded vorune in a nod.l

The nelhods nlentioned above have not di
aboul CBV in detait. Kiswanro introduced a meth.d
recognie CBV by usins facered modct data ltol.
method detects CBV, but it the model conLain! more
one CBV. it sas not be able 1l] difer and to divide one CBV
to anolher. To perform an auronatic sysrem which is able h
gcnemie toolpath in each CBV, it is necessary 10 develop
anorh(r ,lpon hnr ro dr\ide Jnd to p3.lirior rle CBV mto
groups. bas<d .n rhe lorarion

ll. CLostD BoLNDED VoLUMD DETECTToN t^-

FACE ED MODEL

4 ldccr.d T"d<t r. a repre.enrlrion of a rotid modelb
'r'iJre 

rla ne,l'orm Tte. rrfd. e is re*et,ared toprcd 

' 
rh

a ser of onenred aiangles (facels). Enritics 
"u.ti* 

poios
lines, cunes. and afiribltes such as tal,er, cotor. in fi; CAD
systens \riil be ignored. Since thc sotid moder i; .ep,esedd
b) nesh oflriangles- lhe shape ofrhe trianeularioi resuh is

The :r. cum, ) depeno. nL.t m
olLr ^n Hiplpr rre r$o.urron_ ocner d*

Tle l..e . - .-.n9.d b, (<fl,rn a e,. t,. L,er is
r " rel\ .c , en. .a b. r Lnrr ronrat anJ rt,ee \e1:(e. A
verlc\ will onl! meer orhcr \erlices. also an edse $ilto.ty

The 1.,nf I \...or \. , ae. c rh(
Connnonl)'- the direcrion ofrhc nomal is our$ait tr !\jllh
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applied consistently tbmugh all ihe facers. By thaq one can
siEply define which part is outside a.lrd which part is inside
for de whole model.

All ttrese data is kepr in a lis! usuaty in
der€olithogaphy format (STL). The amoud of memory
needed for this fomat d?ends on how rnany facets in rhe
model. But usually i. ;s still snaller thar the arnoutrt of
d€mory needed by other fo.Eat. But in other side, STL
lorfiat doesn't contain iD$aar information abour the mod€l
such as the model's f€atur€s. Numbers in the list of
coordinates and normal vectom must be process€d to gathet
information needed

As m€ntioned before, CBV can be detected by such a
dethod called Paircd Nonnal V€ctor Bucketing (PN\E) in
a faceted model uOl. The principle ofthis meihod is to fiDd
head to head fac€t configuration as we seen in Fig. 2.

CBV to goups. based oo lbe locarioD. Sorne Dossib .ries of
basic CBV coDfigurarion in a modct is sbown rn Fig. 5.

S.
A

t^\2
\

+

Fig@ 3, Sliciq Iin€ rhrough o bodel

Fig@ 4 CBV ileiectior in a bodel

Fig@ 2. Ori€.Ld S..:ts m6gmri6

ln order to get the configuration as s€en above, rule as
b€low is iml'l€netrled ro $e lin of normat tmits:

I{ri.0)
vj- -l

tj= I

Wid vJ as j coryooeDt (depeBds oD wbat axis arsmed io be
de heighr componenr io the model) on uit oorEal.

_ FiIs! points cloud abor€ the model is creded (Fig. 3).
Spots in poitris cloud v.il b€lsm€ terDplaG for our fulule
cuttitrg contaci poinrs From ea{h s?ots Fom poin6 clou4 a
sIcing tine (SL.) is d-awD lo tbe boiom of6e modet. Ar this
Phas€. Gere ar€ som€ inters€crion poinrs ber$eeD SL and lbe
modefs facets a our tuure cc poinl!. AtoDg rhe sticing line.
a coDfiguration of fac€ts rhar are b€ing stic€d by 6e tne is
gained. Every h€3d ro head facet confgEaroo meaas CBV,,*dile bun !o buE coofguration i.dicales sotid pan of rhe
mod€1.

Utrtil thjs phase, ali SI 's parrr \rhich contai! CBV are
d€tected (Fig. 4). If $ere a'e more rhan one CBv in a modet,
the method will derect them as one.

lll CLosED BouNDED VoLrr\rE GRoupr\c METHoD

Many pa..ts conaain more rhan one CBV. To optimize the
process plannjng in CAPP and CAM sysrerL rcot path for
CBV should b€ Cenerdled ty rle sysrem araomaricatty. For
L\rs purpose. each CBV mun be aratlz€d separar;t). t(
l]ieails ihat the fmt thing rhe system has to do is sepamting

Solid volmc as bould.ry

T"o CBv m differed by

379
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snown m itg. /.
2. Solid volume,

matiix. hs existeDc€ can b€

380

Figuc 9 Sudden CBV C@diures Chsge

Tlree basic boundaries between CBV are d€fined: solid
. rlume delecred b' veflicat scarnrng. soltd volume derected
I boruoDhJ scaffine. and sudden or signific_an( cbange in
aBV coordinates.

Again- since STL fomar only provider data of facets
ioordinaEs ad rbeir nonnal ttria, rben rbe numbers mLre be
:anled and b€ analyzed to define where the boundaries

=ist. In order to do this, a data stsuctuie h a 3D matrix form: made, cotrsisting rwo layen. Elenents in each laver
?resent sJicing lnes rhar bave been discussed above. The
:,-sl layer consist SL's indexes, linked to another data
3'ucture which conrains dara froln facers sliced bv the SL.lnd lhe secoDd laler consisr amouDt of CBV d;lecred in
=ch SL. If a CBV is de.ecte4 tte slor in the matrix will be
: rinl as l. and if lnerc ue tso CBV. it wilt b€ 2, and so oo.
.nd iflbere is no CBV derccle4 rbe Dumber wrinetr wil be
;. which indicates that rhe SL is a tuI solid- For next
:scussiois, this Earri'( \r'ill be calted mrp nar.ix (Fis. 6).

identjfied by finding solrd votume Dadem ," -
rnarir (fiq. 8). "' 4aP

.::J,{
Fisue 7 Sohd bcNeen Cav Derated

Fig@ 8. Sotid wsll delectd no.imnlalry

Significant CBV coordinares chanse, which can be
detected tkough scanniDg Map Matrix. There aI!
some cases *'here CBV can't be divided bv sotid
$ail. One erarnple is prerenred in fig. j tr rs

necessary to read the panem first. Wlile scannirg
lhrough SL. all fte inrersecrion poinr po.irion ha\e
lo be recorded lo define $e pauem. t-rom Fiq. g ts(
can see fiar PD r. P" I aDd p" are ,n a tne& h;e p..
position break this pane.o, so we can decide lhar
P,r is in a diferenr CBV eroup. Smalter tlr
distance berween SL, this merhod's accuracy will
be hisher.

tig@ 6. Ma! Edi 6 dara st'Enft

The idea of the method is how to find bormdaries
-'eiween CBV, based on faceis dara in STL forlnat. ThrE€
itrds ofbomdaries are described as folow:

l. Solid volu.ne, which is detecred bv ve.ticar
scanning drough the modet. Ir is sinpty
recognized .wirh rhe exisrence of butt to buft
coDliguration between tq,o head to head
conliguratiors. Ilusrratjon for rhis condition is

is detected by ho.izoDralwhich

Solid patrem derect€d as mll betweon
CBV, indicated by 0 conngmtift



Map patlix is used for scanning proc€ss on each slicing
fine. The following algoritbm is implemented for CBt
groupmg:

Al8orirndi CBV smnpjng

OlFut CBVMarri\ Data

Find- patn-or-mp ffin
Delire_horizont l elid_boldri6 coordiranl
De6!e-..tiv€ CBV (b.:Sin)i)
Fo(every Stcirg-Lire)
Io(elry _6nne@tion)

tfuertically rclid_det-r.d)
Aaive_CBV + I

El$i{sig fi@t_@rdiDats_cbdee)

Activ€_Cav + I
Eld
I{cBv delst€d)
Llul data_ido-adive CBV

Co.6E-to,!didtal$1id lqD&ia
r{ar..inlotir_cBv @)

ActiYe_CBV + l

IV. In-el-El,cl\.rAnoN arD R€sLaT

The ne6od descnH abo! e is implemeoted lo a quaner
impeuer rnodel as rhe coqtex model. We get rhe tollowing
result for CBV d€.ection (Fig- l0):

di$ance berween everj slicing tine is 6ee. bJl ro get 6ne-
atralysis resuli. il has io be as nano$ as pos(ible. One oflhe
areas whicb has more dran one CBV is mar(ed by greeo line.
Tle nap marix indicares ir wiLn .number 2 spreadirg area..
Tbus, rhe Dext algodrtm can easitv conctudi thar rle area
contajns h.vo CBV r}ar are di!ided by a vetucauy oeEned
wall. 'Number 0 spreading areas lelirhe sysrem lhar rbose
areas don'r ha\e CBV iD Lfiem. The) coutd be empry areas or
tull sotid areas. So rhe Dexl alsorirtun shouldr'i trave ro
apply further processes to those areas.

FigE I0. CBV dderid j! impeld nodel

The model contains tbree CBV, bu! it is coDsidercd as one.
Tbe sysrem proceed ro (he nexl slep. CBv p.ouping.

The model ls mapp€n lo Lb; map iao-ix. Oue ro is
compler sbap€. impeller would ba\€ aU boundries defined
before. Tbe mipping process is visutized in Frg. I I Map
matix is seen as a poftait of the model oD top view. Th;

Fisw I l. Mod€l bapp;ne ptress

And after implementing the algorithrL the final resulr is
gaircd as se€tr in Fig. 12. Each CBV in this nodet has irs
os,n data srruchre, whjcb coDrains cufiing conract poinrs
dara. Tte dara sfuctul€ is saved in anotie, lD manii form
ca ed CBV Matrix Dara (Fie. l3).

'.\r;iiiii;i;l ,'..,1

aigre 12 CBv gmqjng@ft



_This paper's aim is to propos€ melhod to I€ ognize multiGV in a model and to divide lllem inl,o emw6 6mugh
6 ding tbe bou aries ber*eeD the CBV. A Eetbod 

-is

+pLied by mapping a modet ro marrix- atrd imptemenriq
dqle algondrn lo gror4 alt CBV derecred_ Atr iopeu;

model is a fue represmhtion ota complex model co ai.i^^
complicared boun&ries behveen irs CBV. And lbe h;;,s
has worled successtutt) itr groupins tbe impe er.. iif
The, r€sult Fom rhis paper is usetuj tolnaly?e ;ch CBV ;;ru(bermore ro generate tooL parh in it.
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