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O?DER AND FOR mﬂ NG ORDER | NFORVATI ON BETWEEN A CONSTRUCTI ON

CONTRACTOR AND A m TERI AL SUPPLIER 5 FI ELD OF TH
The present inventi , I“wAner ally to a nethod and systea FNW}B%\I
transacting an order betémeen a constructfon contractor and a construction

material io , supplier. BACKGROUND OF THE I NVENTI ON Construction materials

such as steel bagrs.a t ! 15 ndustr as they
arse one of tg&ﬁ) gi)e "éﬁ%‘!’ ) é&&
construction m_g or.
Typically, a constru ,
materials fromvario S I

o)a i ng construction
material only
or also @ovide the service of fabrlca t he product per the need of the
specific 2 o part of a project for which the product order is intended. The
contractor provides the speC|ﬁﬂﬁhﬂﬁlﬁlﬁﬂiﬂﬂﬁﬁgﬂmaﬂcts needed whi ch incl ude
type of netal, size, shape) quantity, etc. The contractor al so provides a
deadl i ne for mhich the construction products nust be delivered to a

Z‘r’ﬁéhl;fn?eéidf ho pEodant ivaiod "eRtsR Garernl 143, mllnesl 5, D rai?ﬁrh
that 2@!.@%&%@@?‘“&%@3@%@@%@%&%&%&#@% e ponds

to the ﬁwd&!’@ f, the project. A project to build a | arge condom ni um
conpl ex, stance may base the materials delivery schedule on the
corrpletlon of each floor of the building. It is 1 6 JAN 2003 2 a
customary practice for the contractor to be paid on an increnental basis as

the project is being coml%&%&%&gﬂ@gr Is also paid as and
when the deliveries are nade and after the docunentation of the deliveries
are properly verified by the contractor. Currently, there is no systenatic
met hod or system5 for verifying the deliveries. Hence, it is not unusual
for the contract ofonsiructior materialsisiichyas isteakdiars qrep esjticalrin the wonstaictiopp! i er
even when the deliveries have been correctly and pronptly nmade. It is -
criticall% o industnbas they areang of fthe fundamental compiients: ofi any \oenstruedion

project. A construction project is usually managed by a construction contractor.

Typically, a construction contractor is responsible for buying construction

materials from various suppliers. A supplier may supply the material only or

also provide the service of fabricating the product per the need of the specific

20 part of a project for which the product order s intended. The contractor provides
the specification of the products needed which include type of metal, size,

shape, quantity, etc. The contractor also provides a deadline for which the

Of—"

“construction products must be delivered to a specified site.
For relatively large projects, not all quantities of the products needed for
25 the entire project are requested by the contractor to be delivered at one time.
Typically, a schedule of delivery is set such that a specified set of goods are
delivered in a manner which corresponds to the schedule of the project. A
project to build a large condominium complex, for instance, may base the

materials delivery schedule on the completion of each floor of the building. It is
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construction materials per the contractor's specification. If a wong type
of 1o product not suitable for the project is inadvertently dglﬁi yg&eg]mt he
product nust be sent back and the correct product nust be redél" etr.
Because the supplier of the prefabricated products always requires sone
time to fabricate the goods per the cust@mer's specification, a wong
delivery will inevitably cause delays to the entire project. Meeting the
deadl i ne of an rder is 15 ahsol ut.el ritical if the constructio roj ect
o to et i ELstiETY LRt A pofifaskerdd biyerB o el 4T T,
comon in the i. { MR . i

supplier to gxg%j?@;lgb{eﬁ\g (g)r"(%ér{%g' googwﬁéf‘%ﬂ/%n%%ﬁgéﬁ Als;ger?dr\gég%ﬁefor

the fai | ure defdRRare Mdeld Shorthb cafntien bild deifvetiBe sprbpery 2! one-

2 0 A wong very can adversely affect the supplier as we Ide from
the obvi ous dqeiisd BetHe cofaairN Curkatis UPBld RINcSsyEtaAaRd mictiiod aF bpstenf W ong
delivery can cause great financial damage in certain instances. For

exanpl e) §n somwrifying the deliverieg! \Helwe, wtds @dt pnusliat forrthy cohirddior® hawsl by
the contractor if the specification of the delivered good exceeds what was
required for ldigedéalays pn anakding papmentss tathee supplioryveven| whele the aldlidekésel
bars may be thicker, and hence, stronger than what was required. In such

i nst ances, t havebeenaotrectlyrand promptlchmadee to accept the delivery so as not
to delay the project, but wthout 16 JAN 2003 3 offering to pay

addi ti onal fee foft {sheritiegl to dhe apppipiction dergiect thatt Hiec iseippligtr degmn th& nore
steel) and hence, i.s nore expensive than a thinper bar of conparable

R4 akisinpe it b ikl g gl Il AT
a5 ot b o HLELERt sitahlRe I Profecy B Madvarayy laiGereis At Lt " such
Qurrent Ty) 1 k€ V0 DA el P abefREhel 2idks B4, hl@velod T B8R e

Ehtl t dtlt €§§P§?4f5‘?32§ ??%"l%%@?é‘%% . %%%%E%V%ﬁ%ﬁb%ﬁ?%@?#%@ fé%@sfef‘fere:’fi
or set of pr ;ﬁ}ieegta gaeaeﬁﬁlg@t %Lgéto r%'\}sﬁgg‘f"ﬂﬁ'g”'sgéﬁﬁngra gvse’?? ﬁ’gﬁ ?ges\ﬁt(f)%il Jbi lity

of extractingagss delysattrfid blitienprRidtht | MaefiRg thédeadih® Ut agymrRaents of a
project. The quantity information for a steel supplier, for instance, may

include ihe tappelutely crtiesl if thehwipstruction rojectibes nwdet fisesehaduled contpleticmt | y,
the quantity information is 15 manually extracted fromthe draw ngs) that

i's, a persondatest Upforsinataly, yit is @lhitbd bemdranninrths irdustry ddihavsl mang adslays he
information. This is an inefficient way to obtain the quantity infornmation.
For one, it degdo thesfaiwecofdhe Rupplies tydelivesthe ardaredrgaad inm timelyi mgeaner! n
addition, it _is tinme-consunmng and is prone to human error. Although it can
be seen that Theseasans fantbe &ilurearedaarsn nokall ofwhich arerthe Jault aftbesupplieabl e to
performthe aPove functions automatically. Once the quantity information is
extracted, i @97 kept by the supplier to be used until an order is placed

D A S AT R DGR .
2o A S 7ot 57 eAfeh e DR b =
(1 oors of ¢ By SRS Booll e GO el HEBIBS ForSpihAed .
floors 1 6gdfld c?é%%,émﬁaﬁgl l%%iiWre%r&dﬁ&Hﬂ M beHGdbd BRlithé RenPadis ' can be

filled properly. Currently, though "each order is docunented, there is no
automatic Wamé)E?éEiﬁ"daﬂ&ﬁ'tdf MHe effiPetddrfBoat exvecds WRAEWas Nrekiréd dorouRy al |
guantity information, and an easy way to conmuni cate the information to the
contractps. busjedter For instahbe; theosehglyodielivered steel bars may be thicker, and

hence, stronger than what was required. In such instances, the contractor may

still choose to accept the delivery so as not to delay the project, but without



5 tracing the order docunments can be a tedious and tinme-consum ng process,
and so information such as consolidated quantities is hard to cone by. Mny
of the delays in the delivery of ordered goods as well as other pso%@rﬁ@m
sone of which have been nentioned above, can be traced one way or a

to the current nethod of obtaining quantigy information, and the current
nmet hod of s o transacting and docunenting an order between the contractor

dth | i.er. h i i |1 h
cont ract or 1 618i1E IO EEHceadRanah P JRrae ATOTES SRPER L6 POt Pelikoobat no
I i . y, d " " i h
el ent syat elrds PRie el End Tanke. s iors ieReshar 15T UL 7 SEVL o
Th t i | ti i ti
Tnformmtton PEAEAIANE Qi) S AGSAR H QR hot GNAL B CBRuilor IRE bHddiae ooy or
The present jiu@abiyothe g&ﬁ;fnp& st @ é.hefeamd ét%IaP{,rotdactVirs&é K&?%nc’as

extracted quantiti és as we as otfer information to assist himin making
the orders f pthertdonstudiphi eaterdheradsy Ve s/)é%elaw MeArgie Budingss,v 8lcEnPi ne, a
client 1D/ custoner/password table, various b pages, a quantity extractor,
a custoner deaordEssien canactlelly ldad &dha el loss foptimbtramsziction.quant i ti es dat abase,
25 quantities extractor, extracted quantities database and a progress

dat abase. The ser Cenrestigithe wayctheveohstiidionreontrastors makes @aneardeironpthges
identified by URLs and provides the Wb pages to the client system The
client 1 econgtiugtimesupplier canbmasly paséewed anbeingcmanudinad typiealm@myi ng of
the client IDto the correct contractor and its correspondi ng password. The
cust omer dat H13he condraciar psdenscconsinuction) matenak suppliashoauat supplier sis bisi ng

serviced by the srfﬁ&lpi er. The orger datﬁ ase contains the order information
for eacht®f Heliver supplier & sat of stryciurahdrawingsdar a prajectan sebof peaiects.he

deliver es.. TAECEu Bl 10 sRRLIS T B rpeidh e b e
L0412, B RSB A T Y AL
contai s, el 6434 B0, WOF rEHoF iy SRR B8, Gbol B g

quantities i Sh4saTBdiz nliBbEr Bf ?&Bt(‘%?tdt&al 'OUrPéﬁ{tlyaﬂ{ee uéﬁ iﬁfgﬁn&%ﬁz%r uction

drawi ngs, and stores the infor ion in the extracte uahtities abase.

The clierg syrhealy axfastrsicm HodRWingY) it id, 8 perssh masBsReRaly Radiha b
pages of the server system By accessing the various Wb pages, the 15

contractor i drawings ard tedioasly regord theiafopmation. Thisdis ahligeffisiest way tbubtaihogr ess
of the project and deliveries. Each contractor is assigned a unique client

| D and a pasthaoquandity cinfanmatioreedEdr tameacit eequitdse speoidlicknawledde eabautweb
site. In the preferred enbodinment, the client system al so includes a

proj ect nanagRPiHetiondrawingshile additien.dbisttime-conswring and is peenes tahumandi f y

et
proj ect schedul EM In the 2 o preferred enbodi nent, the project nmanagenent

system of t h@me Alhpugh &\cancdig isgen;thated beger sysiont Je negded.caurendly, NRat t he
roj ect schedules .ar irectly inported into the progress database of the
Eerjver APst PHYNIT 86'1938 p&ﬁoﬁﬁf@%"@ fﬂﬁ?mq‘wﬁgw@ut the progress of the
roject. By Ilinki . tem w t he, pr.oj,ect ,magagenent st em of
!to heJ client 'ys Tsys!tgﬁ?é mﬁeeagéé&lﬁ%ﬁ\ag?n \flgsé)g[ﬂcg?q'@ '815‘@8% r?yaﬂ]egﬁlfpﬂ Wé%_
ocour duri ngd st Rf B didor B IARA B W iR AP WS LAY
transact an i i i
ransact an sl bhiers e ol BATES o pRkohEAr SEASTARBEARK B e
the server sygjeistiedild e, Mol quahtifOihfonhaiivh Shof@id Be! édtfblated to
25  the project schedule. For instance, the order may for the steel components for

the first two floors of a multi-story building. The quantity information should be

organized such that the components corresponding only to the first two floors



draw ngs, each of the construction draw ngs containing a plan |ayout
showing a 5 type and | ocation of structural elenents in readablnanégﬁt ﬁﬁbd
a table listing the structural elenents and the structural ele N2
correspondi ng specification also in readable text. Using the quantity
extractor, the quantity information for tge order is automatically
extracted fromthe drawi ngs. The extracted quantity information is then

eb " page. | Tnedaeaaiy beylerined sdnta i o’ i b, Mg hr&?peé’rbﬁicﬁér‘?‘{rh&. or der
o o B b s R . 50 B BB DRRY o oty 1
met hod of auteagﬂg} ctioh g{ﬁera%ﬁ %@%@Hgé}%‘l]hﬁahtﬂ HirGRidR, %r?cg ah %%sg;@;,;

conprises the OW ng eps:. openin € con uctron W ng

sel ecting 1544 Bemhilticatd thd iﬁﬁmﬁfaﬁtﬂ fdehlbi OtrEEaM Pambeﬁﬁéfé‘; Rhag%rg?ésé apl e

based on a pre determ ned set of guidelines and readi ng the

cor r esponsli ngratingtthe ofder doturnahtstafioN fedii@ dhdrtingd-dorduntihg BRdtess, and
correspondi ng specification; interpreting the text based on a

pr e- det er m nad irfetmationrsuich astconsalidatddeduantities ig hard totcomenbpr rManyof tieg t he
structural elenents; selecting the plan layout in the 2 o construction
drawi ng; seadelaysdn thee dglivary |ofyooderedrgbadsaals well talseotherx pralderks ngotriee of
structural elenments; and calculating the quantity information for the order
usi ng t he quavhichtRavenbeemmerdionad @bowe, caxbertaaetane way < another 40 the
elements. Wiile this nethod of quantity extraction is best enployed in a

cl i ent/ ser vePugi iathodc af gbtainiag Avantiysefampatiomend the cumentymethioghpf oyed
[ St 5 BRI EF DESCRI PT] ON THE DRAW 1 6 JAN 2003
oo™ TEO  iahsatting S dodumoniing. o PHer BEMaRD the FaRTEEang (s SHEPIGS

various parties involved in a construction project. FIG 2 is a block
diagramillustrating the preferred enbodi nent of the 5 present invention.

FIG 3 shows the server sys%&gﬁ@&m&t&@omract or can enter
its Userl D an Password to a pages. 1 o FIG 4a and
FIG 4b show the server system s order status Wa b pages. FIG 5 show the
server system s progress Wb pages. 15 FIG 6 show the server systenis

Soneout o™ 2" anRR TSR ieHia: R, Bhfecdr o MBI Lakahefr R
15 from the supplier over the Intemet using the World Wide Web (or "Web") via
the contractor system, or client system, and the steel product supplier system,
or the server system. The present invention also allows automatic extraction of
quantity information from construction drawings that are supplied by the
contractor. The present invention further allows the contractor to view the
20 extracted quantities as well as other information to assist him in making the
orders from the supplier.

The server system includes a server engine, a client
ID/customer/password table, various Web pages, a quantity extractor, a
customer database, a order database, a consolidated quantities database,

25 quantities extractor, extracted quantities database and a progress database.

The server engine receives HTTP requests to access Web pages identified

by URLs and provides the Web pages to the client system. The client



20 FIG 8. illustrates a floor |ayout which shows the |ocations of the
colums. FIG 9 illustrates the process of selecting a table froma

structural drawing during the initialisation stage of the quanliﬂtp?ﬂég 2003
extraction process. 25 1 6 JAN 2003 s FIG 10 illustrates th ess of
searching and reading the relevant text fgyomthe table shown in FIG 9

during the initialisation stage of the quantity extraction process. 5 FIG

S an ng_durt TcLABriRGRaNeRLIgblosoNIBS heMRrRing S aienbD it feuedroct : Ha 12

[ ' j I . t

O an | avous SO R CorisRhfahg bt oo e plel6mef oﬁlﬁi”a%at AW 1
) . | e yantt

CXLr At oM DR Pifiabibcy o od LIl B, SATRLA 1RRHS ShigRPLr S08:

i |l ustrates afdARERORRRR tHe %Riér‘%fﬂﬁnétg)nqéfi%d{lgﬁflﬁbsé&krﬁ&o%fiﬁ&ﬂdi%r’eo‘c the

rel evant quantities have been extracte I'lustrates a s e page

di spl ayi ng t thdwdaéthmsﬁf_e@ah Wil abliveties. FiHere Wil A1So eLbEdNLiARIN the
illustrating the alternative enbodi nent of the present i|Invention DETAILED

DESCRI PTI ON' €bntiadborltoNviieie! shingeStd-the. ortlerd providert #mit thelttegigas am ntdedepi ct s
the relationship anong the main parties involved in a construction project.

In order to pithinithe specitied peédedr iTite consofidatee quantitiesrdedatsadeochmaing thef t he
present nveggrllsoorlliaatre?ij%raﬁtri]ticeessof all of the orders. The progress database contains the
project schedules and the delivery schedules of the various construction
10 projects. The quantities extractor allows relevant quantities information to be
automatically extracted from the construction drawings, and stores the
information in the extracted quantities database.
The client system includes a browser which is used to access the Web
pages of the server system. By accessing the various Web pages, the
15  contractor is able to access up-to-date status of the orders, the progress of the
project and deliveries. Each contractor is assigned a unique client ID and a
password which are needed to access the product supplier's web site. In the
preferred embodiment, the client system also includes a project management
system which the contractor uses to create and modify project schedules. In the
20 preferred embodiment, the project management system of the client's system
is linked to the server system such that the project schedules are directly
imported into the progress database of the server system to provide an up-
to-date information about the progress of the project. By linking the server
system with the project management system of the clients system, the

25 supplier is able to obtain all of the necessary project schedule information

including any modification which occur during the duration of the project.



1 6 JAN 2003 9 will be nmade to supplier of steel products rather than
referring to a supplier of construction materials in general. However, it
shoul d be understood, the reference to steel products is illustrative only,
and shoul d not be taken as a linitation to the present inventipif JﬁN 2003
Referring to FIG 1, typically, a constr@ction project is initiate

funded by a | and developer 5. 1In preparatlon for the project, the |land

quant | Ly surveyor 10 sateay” Rt s2ofRY, RE “haturBhrHeldfel eive®d a,

design the SidndflitioR ﬁﬁﬂ?&SPﬁﬁ@tae é’nsﬁ%no?nf m%iénHF%Hﬁﬁllerdusgr;Merfﬁé S:fr?éer%the

project. The nain rol he arc Itects iIs to 1 o0 gener

ar chi t ect ur adyferfiig Ssdrobr 'shte ob AfovidEae Wi B S8 Sopl_‘oheadidffition

surveyors is to deal with contractual matters and also to quantify the

proj ect. Thedraivirige! BacH obthé cunethiidtion ldidwingslcomainiigy & pRint IagoutsHRWiIsEd t o
various contractors who tender for the proj ect t hrough the quantity

surveyor $. Tiype Hnddiewationpsfrshiictulat blenients drs réadablecteixt, saridoa tdins distingnthehe
submtted tenders and other factors. The chosen contractor 13 then

coor di nat es sthusturalrelements iaod tlod Shwmrﬂrdementsbgomlemqmgingaspaﬂfba&mmplsbers of
structural goods such as the steel product supplier concrete supplier
17, and the ndéeadatle Re)gudéﬂilﬂﬁrthqgluaﬂﬂﬁ %ﬁ@b&c&@rqmﬂﬁl isformatiomiforethar i ous
sub-contractors 21 to install the materials. 2 0 deljivered who may in turn

hire additi oofder & Buiosaticalt xtsacted Jrom (the Hrawings. ameo@arac&eobmetﬂyon a

construction ect, the deliyvery. sched he steel oducts._jis
| argel y det e'F‘ﬁ’l"H P s theh Jravds et%ftnﬁrgle@f:tsys E‘oﬁf‘rﬁ@{e r FepStioN; es on

Schedul 40 Eﬁé@aﬁ@éﬁ?@%ﬁ%&é-l ﬁﬁiﬁﬁegfﬁ&{@ﬁz%sﬁéﬁiﬁﬁ 04" Sp4o8deh the
project sc LjLvery T ngly
el oo on 1 neeBh R PHEF Bl AGFRIVAG tod Sk $08iehf safi Ml BEA7AHY
Fabricate: s ShqRlefe e Aoy Rk Gy Fekinkfid ore ol 200 10
del i very schedul erips matiitefloPsutbfatiAy textiaittia ddbritty RAmaRit ioh thétoraiiro] ect

is one of many that the supplier Because each delivery
requires al | @saprised thé folRwaNG Qt%'ps\/\’ftipéhlriymd ¢omstngtivn Idrawlﬁglamege?édmg t hat

the supplier plan 5 ahead for each of the deliveries. The supplier's
abi | ity 150 dheitable ihtheocdrsterdtion drawing; searching the table based on a pre-
determined set of guidelines and reading the text corresponding to the
structural elements and structural elements' corresponding specification;
interpreting the text based on a pre-determined set of rules to calculate the
quantity information for the structural elements; selecting the plan layout in the
20 construction drawing; searching the plan layout and reading the text marking the
structural elements; and calculating the quantity information for the order using
the quantity information and the text marking the structural elements. While this
method of quantity extraction is best employed in a client/server system such
as the one described herein, it may be employed in any computer system.
25
BRIEF DESCRIPTION OF THE DRAWINGS



products is determned by the availability of three main factors: raw

mat eri al, machi ne capacity) and manpower. The raw nmaterial, e §- %ﬁt@w
bars, are obviously required before the product can be nmade. BUt e f
the material is available, sufficient machi ne capacity and manpower are
required to fabricate 1 o the products which entail shaping the material to
conformto the contractor's specification. Therefore, the steel product

el [veri os to bo Fithe! Wreayrvane, MgiaR} Mskipd BCrldoiFrbChy Rt e, o
froma contrﬂﬁgglrf,pdrﬁesqbgaieémraég}gfrgaidav% Ct aking into account the | ead

time for eac rvery e nmade. ating the lead time, i5 it is
important for the supplier 13 to take into account the deliveries to be
made for the other projects as well. The deliveries can usually be nade
wi t hout any probl F)G 3@ h®ieckadiaglam dlastdtingithe plefekeapsmbedinientosf tienal
delivery schedule, or inforns the supplier 15 of any changes. The changes
in the org gi présentineention. can cone about for 2 o nany reasons. For instance,
one common reason is a change initiated by the devel oper where it wants to
make nodifications to the original structural drawi ngs. In other instances,
t he changes may cone about due to an error in the original draw ngs which
are only |ater di Ep\dshaws theesaivemsysiomsnWabmpageowhenesthe gentraderean13 as
wel | where the change is caused by a delay in work 2 5 done by the
sub- cont r act @nter #s UsetlP anPasswrd te aseesnyeanveesystem'sVekingdese control of
the contractor such as bad weat her. 16 JAN 2003 11 The current nethod
whi ch can be deened as "nanual " does not adequately address the situations
where chgnhges are de to t ogd gi,nal antities.or,schedule The 'nmanual"
met hod es ver baf@ng?cﬁn%\?ﬁ'téh %ﬁ%ﬁﬁ#é&h‘ﬁn@%@ﬂ%’@%{ Sl R@eb
t el ephone, naééesfax or via the electronic 5 neans such as e-mail. Such
comuni cati ons¥ar'e received, dealt with and filed away in a way w t hout any
relation to the supplier or to the progress of the contractor's site. This
"manual " method relies on the diligence and nmenory of the operating
personnel to comm[@_cggﬁowﬁﬁ@ggﬁ,e%?g}gm-s PROGress Wel phgeses for rem nders.
Oten tinmes, the supplier is not inforned of the changes in the plan, 10 or
are not infornmed until it is very late. Even when the infornmation nmay have
been relayed to the supplier, it may be processed incorrectly by the
suppl i ertsdue to abkknéashoW they senvet eysfemn's heordblidaied uplantitysteport Wéb 2 is a
bl ock diagramillustrating the preferred enbodi nent of the present
i nvention. Tpage.enbodi nent allows the contractor 13 to order 15
construction material fromthe supplier 15 over the Internet using the
Wrld Wde Wb (or "Web") via the contractor system 30, or client system
and the steel product supplier _system 40, or_the server system The present
i nvention al so al E@g 'M‘gﬁa&tﬁ go '?géhpgweo?a%é(‘%ﬂqhﬂwﬁ i‘PO&?‘%‘nlﬁ %&ﬁfar om
construction c]ravvi n st\Qi ch is supplied by the contractor 13. The present
i nvention fufYHWEPSHCEAEHY ows the contractor to view the extracted
gquantities as well as other information to assist himin making the orders
from t hé supplier 15, and also allows himto nake any changes as necessary.
The server syste i alel Y.
| D/ cust oner/ passvn\;:)@ gt Qg%ﬁégggaﬂegﬁé%ﬁé W %@g@hﬁwgbﬁgﬂ}?? tc?/lu(ranx Sf actor 2
5 42, a custoner database 47, a order database 49, a consolidated
guantities database, quantities extractor 42, and a progress database 51.
The server engi neFil giRestiawthéiprdiess Bresiécting @ tabledfo Yetuseg drawingt i f i ed
by URLs 1 6 JAN 2003 12

during the initialisation stage of the quantity extraction process.

25



and provides the Wb pages to the client system 30. The client
| D/ cust oner/ password table 45 contains the mapping of the client LJZ) tﬁgwe
correct contractor and its correspondi ng password. The custoner @ AN 47
contains the particulars of all the contractors being serviced by the
supplier 15. 5 The order database 49 cont@ains the order information for
each of the contractors including the updated status of each the
deliveries. Therepgml ' st make
RICIRI) mhﬁ%igﬁtk{éﬁgtb%ﬁ% éf%eﬁ}cbngy éﬂ%ﬁre%@ﬂé t\ﬁm& trﬁllb\rq&ti’(htteeﬁt

changes to the orders provi de e chang are nmad _
speci fied pehbﬁdtheﬂhﬁbl&%néwh: iﬁailed gdamd the nifisARASRage Fombagikmtiyhe

consol idated quantities of a of the orders. The l1lo progress database 51
cont ai ns t he eptragtiftprocdsdul es and the delivery schedul es of the various
construction projects. The quantities extractor 42 allows rel evant
gquantities information to be automatically extracted fromthe construction
drawi ngs. The client system 30 includes a browser 33 which is used to
access the 15 WebFiagtkillustrates thesproeesacef sgjeatiog atftnor byyaut dross arstructiwal
various Wa b pa_gesa) the contractor 13 is able to access up-to-date status
of the order gjawiRg dyriag thessecondstagenf dhe auantily exeactioB preagsseach cont ract or
is assigned a unique client ID and a password which are needed to access
the product supplier's web site. In the preferred enbodi nent, the client

tem 30 also in dgs.,a .2 .0 project nagepent t em i ch .the
?c/)?ltract or 13 u!seg#t)f%l'\é%}faée%ﬁ'@ d{e‘éﬁﬁsﬁﬁfﬂgicgew a%%s E’aﬁ'ﬂaﬁﬁewng 18Xbf erred
enbodi nent , i : S f i ' 230 is
I oked to. ¢ nioPEAE IayBRR SHEUE R MET Bty s $ebont st of IR QMY et
i nported, 4 nt . Dr dat abase 51 of the server tem 40 to provide
:atgpup-tg%édat gxgg@oﬁf?gé%a%tsl on aboat t he progr egs \c/)f tﬁgspr oj ect . Bs I;“nki ng
the server system 40 with the project nanagenent system 31 of the client's
system 30, the supplier 1 6 JAN 2003 13 15 is able to obtain all of the

necessary proj ect Fgheduli@triattisos SBiriphs) page! uﬁbw;@mé‘ras&réétéatdmtm@ ch
occur during the duration of the project. One skilled in the art would

appr eci at e t a#ter thalniaksatioprprocéssat i on channel s may be utilised to
facilitate the transaction between the contractor. For 5 exanple, the | ocal

area network, wi de area network) or point-to-point dial up connection may
be used. Al'so) the server system nmay conprise any conbination of hardware
or softwe¥e that E¥a. ke#lpsiratgsia sample page idisplaving an@rderequisition afiaaabes.
Mor eover, although it is convenient to conceptually separate the various
dat abases, e0Ofthe Teleyaphayanities bavebeen exthasied b a 1 o understood that all
of the information nmay be stored in a single or other nunmber of databases.
Through a comruni cati on network, the contractor 15 is able to obtain

i | uabl ot O- i_nf ' h h &h b
provided thr augh Tha- L BbRVAIRS B B0 BRelbRRUR GBlARR of AR oo (e
server

20 FIG. 16 is a block diagram illustrating the altemative embodiment of the

present invention

DETAILED DESCRIPTION OF THE INVENTION

25 FIG. 1 illustrates a diagram which depicts the relationship among the
main parties involved in a construction project. In order to provide a clear

description of the preferred embodiment of the present invention, references



15 system 40, the contractor accesses the honepage of the server systenms w
a b site and enters its UserlD and Password as shown in FIG 3. Once the
connect User|D and Password are entered) the contractor 15 is apfejAN 2003
access, anmong others, the order status of any delivery and al so the
progress of the project. FIG 4a and FIG9 4b illustrate sone exanpl es of
what may be shown 2 0 on the order status Wb pages. As shown in FIG 4a,

par 1 cul ar *pi Bt 15 SulRERr Sieet brodRis iferiAhh RSS2 BRIl er
] _ | | WP & BECR Rlmber
the. bl ocks 10> PgRTE el ARG, SRFFVR) CRMEND BE Pud S o

begun. Wen psigrengé aststed profadts Vib Alstrative 6&1!8, aﬁ@%hbuatrhdtfbm&kéaes&g; e.g.,
bl ock 101, a Wb page like the one in FIG 4b which provides the order

status for t limitatidroloithe preseatinveriionshown in FI G 4b, the order status may
I ndicate the building level 65, i.e.) "STY1l" neaning 1 6 JAN 2003 14
story 1, 5 he esti Referrng tut EG. l ptypizglly, @f copistradtiod projequis irdiatéd and faridest or y,
and the tonnage of steel delivered 69. O her order status Wb pages can
provi de a schyd@dasdasievaloper &r Incpreparationrfadithegprojsict ghe lendi devaloppar bieds very
date, order details such as nunber _of pieces, dinensions, shapes, type of
product, andadeanohaersulting enginesrs 4, Arditects 8, and guantity surveyprs hé. dihger s
shown in the scghe uIF can be nodified. _If an order is nodified, then the
cor r espondi ng'ahEaiRef the cepgidtingengireass 4ds taidesignthe alnicture and geaerale & us

071 ol T Ao B
O™ o RRET ot B i G Y TS
st 4122 o6 gAPUGHByBE 6 i 8081 RGNS b THPLR, s

t he orders, b gontractor is alnost always ensured that he will receive
the 15 products that it needs. The supplier also benefits since it is

al ways pronptly imﬁ@rsgfa&unaf ahd @rHreRGaP deWiﬁé?a?é(iﬁétrﬁfr%\ﬂgé@% PARRRN

preparation can be made. Using the present system rdering of the

st eel productentreiord whodiendebYortthe profdct ahfoagh 1Re Cudntiy SulRBYO®! The BY
obtai ning the project schedule of the project and necessary draw ngs) the

suppl i erlamaydevajgpstt5 theh chodsks tite gorstraet blaset cort the submitied tteriders antihe
order stat us@lgages. The contractor can then choose to accept the order or
make any necetbetiagtossabhgchoseneomteactor 13 then coordinates the construction of the
project by hiring various suppliers of structural goods such as the steel product
supplier 15, concrete supplier 17, and the form work supplier 19. The
contractor 13 also may hire various sub-contractors 21 to install the materals
20  delivered who may in tum hire additional sub-contractors 23 of its own.

As alluded to above, on a construction project, the delivery schedule of
the steel products is largely determined by the schedule of project. The
contractor 13 relies on the structural and architectural drawings and experience to
set the project schedule. The contractor typically informs the supplier 15 of

25 both the project schedule and the delivery schedule. The supplier
correspondingly relies on the schedules provided by the contractor 13 to

provide and fabricate the steel products and to make the deliveries.



the initial order is prepared by the contractor 13 or the supplier 15, the
order status pages allow both parties to be well inforned. FIG 5
ilTustrates an exanple of what may be shown on a progress 2 5 &b N€00Ihe
progress of the project can be indicated graphically as showmnm in FIG 5 as
a picture of a building 90 having the nuttber of floors corresponding to the
project. The darkened portion 92 (floor 1 I ndi cates the 1 6 JAN 2003 15

. ned por ) |
product del i very Tag cioelRUGENCR TS REEf SRR T Rary Prolltis ki tereCRle o
pr o very fe M he g | oS 2 a8 3
the steel pr e Safee PRAIMDOFHG SRR A9 SRR, GREAEE prolbh SUss ©

(floors 4 thepghar®) thati hdi sapifert MAsPRIloWoN Bécdude BaGH fdliveR GBaliRss not
been casted. If any change to the original project schedule i's made) e.qg.)

a change in alvshiiongofd@iseurebs MHich aredimiies!, hde iraperatipe nhdththe Gupplier praw d be
effected on the progress page providing an update to both the contractor as
wel | as tthe alesu foreachhdf the delivesies n Thé esupplien'ss ability toedelivie the crdeiedy! vy
either by the contractor or the supplier. 1 o FIG 6 illustrate an exanple
of what may Ppedunisvia determieed by stbeiavailakilitywh Aleei mainrfeglors vy matedal, As
shown in FIG 6, the Wb page shows the_Job Site Code 91 ( the estimted

t onnage 93, HWehiaR|Gapacky,taichmanpower.ThEhg Jawsmaterieh e g9 1steel Yiarp| area code

Connage of _soRBpurtsGandlind ielora he pdiet Sahiorhade: PuLeyen B Gwael ks { ne
|5 e sum ofvalRley SHey Mecta aPaeh s FarHowslrere fopvied B Fiea Bl *
th tﬁicﬁﬁ?‘i Egt”g?bf!agt@af@ﬁ‘?@'e'é‘%@%r’ﬁ‘éaﬂiém‘%aﬁﬁ? 8 ooy 12 @%@%ﬁhéia
manual |y 2 oo B e rd e SE8HIoRR suboftia T Uafial HEve LRIPRY:

process of - aubfRiredbad A foR Bhy MBIRHYY id o bds g‘xlheﬁ B8 8ppller 15

descri bed. Before the contractor” 13 plac any ord It provides to the

supplier 15 gccepts a eieery bcliodifhomicditiackr, iBHIaRS fortid déliveyy tlimgfiato Whi ch
the quantity information is to be extracted. The drawi ngs are preferably

autocad 2 5 decounhti® lead tilne fot eactedalivel)Gode rhvde.f Ior caidulatihg theoldadrtirher mat s
are possible provided that the format is standardi sed. The draw ngs may be
provi dedL%vi ait issimpodanifeatie supplier 13toake jinto accaunt the daliveries to be sagel | er
system40 via the 1 6 JAN 2003 16
for the other projects as well.
The deliveries can usually be made without any problems so long as
the contractor 13 keeps to the original delivery schedule, or informs the supplier
15 of any changes. The changes in the original schedule can come about for
20 many reasons. For instance, one common reason is a change initiated by the
developer where it wants to make modifications to the original structural
drawings. In other instances, the changes may come about due to an error in
the original drawings which are only later discovered. The changes can come
from the contractor 13 as well where the change is caused by a delay in work
25 done by the sub-contractors on site, or other contingencies not within the control

of the contractor such as bad weather.



internet such as an attachnment in an e-mail. Alternatively, it may be
stored in a storage nedium such as a diskette or a CO-ROV and the storage
medi um can be sent by mail or hand delivered. The received draw ngs_,@ggmg
b a properly catal ogued such that the contents of each draw ng ar

5 available. A typical struactural drawi hy basically contains a floor plan
diagram (al so called plan layout) and a table of structural elenents

(though each may Rha bGRIETREhEE WHicR & b8t WeBineddO s ymarlit dogger net an

shows the | ayout of the structural elenents and the table |ists thg

cor r espondi ngdaguately adliresh e Ndittiafiors Whiefd) cRaSgae AL thddy td s Iarigiial  shown
in the floor plan. The structural elenents are, for instance) beans or beam
cages, pil ecgpantities| omsshededes. |, Tiaé | "manualhi mbthade uses | vérbatlwantr t Witten i n t he
construction industry. Each structural element, e.g., columm, is nmade up of
a plurality ocbmmuridations delivardddépethdi tetpphonehenaily fax o ialthenelectamhicd, a
different set of bars are required. 15 To conpletely determ ne the steel
bars needed frgang steh ame-Hak Heek sompunicglions\piggesaiypd, dealtwith eadifiad t he
wi dth, length, and hei ght of the colum; the nupber of bars needed in the

col um:; the BY3Y Bfa Wa¥awithout @Ry relatien t@ tae syPPUgreRtocthe piogresssefl Heads t he
cal cul ated LEPHEPISS Hgo; 8 R MERoR BireR e Bllaeiand FPegeh o
col um' pl us. TReOaRING RSP ger o Pl YBbEs belf Sny Podshifs d8F anc
for the stirapnogf@retidbhithestabieraainte LM thangef BB or um
houn | rif 1 cOF 0 AENlormed LATSEETISRY |8, T{erhed thaToeAdish MRy ek, o a
hei r mar ki noeT1goeged ¢ BSHTeR! it Mayde PO sl IRy LF She SEpRlecr

this case). Hogdes abSshoeedtlanyaystefmlior hAgdl chi4si@8. 106 indicates that the
colum has 10 bars (corresponding to the first nunber 10), that the steel
type is tensile (&G 2dpantlockydiagrandiustatingrthé oreferredd emmibadirhéast of theet er of
the bars in the colum is 28 mm (corresponding to the nunber 28). 5 The

t hi ckness of ptésent oinventions sThissrembodimant 3elowsn the dcentactar dtdh tos astleran her e
as 600 nm The floor height is given in other drawi ngs. Thus all of the
basi ¢ spkti f cengtiustion matariel framdtheasippline 15apvereilsr intemet uriBgsther Weslddet ai | s
may be cal culated, Usin he i nformati on provi ded and cal cul at ed,

(o SpeciT i o W0de WebHar Webtkida the coreigvstars B arsdsityyatepbcare gy 20cs
1 5% 1 8 i 1 DRSO T B

i ngs, e. " " ' 2005" ) . indi | =S :
The quant i £ s, A0S, a8 Maic Biitadion” & gy hEFLERE drord) ERIARIA.LFT

extract the B%ﬁggwgﬂ'%%eﬁ"éﬁ"%| d‘B&dtr%BtoY"‘?B?WHesgfé%@Ht ﬁ’\%h@ofg o be

ordering 15 trans a y extraction process can

vi eved ag hayjigids fﬁglsoﬁiilggl\?ﬁto VW thd EttactdcP@ifartifibsas Well 85 r&sﬂertiﬁrotﬁﬁaﬂdae

initialisation stage ere the quantity extractor extracts e type and
nunber of st&ﬁéséi&th&nmeﬁ%mgftﬁéoedm@ﬁowmeoéu;gﬂi@hw; BHE algoRalloWsetiignto from
ra

all of the tables provided In the structural w ngs. This information
then stored maketghydhangesas Hedessadtye

The server system 40 includes a server engine 41, a client

—

ID/customer/password table 45, various Web pages 43, a quantity extractor
25 42, a customer database 47, a order database 49, a consolidated quantities
database, quantities extractor 42, and a progress database 51. The server

engine 41 receives HTTP requests to access Web pages identified by URLs



2 0 second stage is where the quantity information relating to a specific
order is determned for a specific portion of the project (usuallﬁyglﬂﬂnz%ﬂan
a floor-by-floor basis or a part thereof) for which the order need 0 be
filled. The second stage is necessary because it is customary in the
construction industry to have the contrd& or 13 order the needed nateri al
on a pieceneal basis based on the 2 5 current schedule of the project. To

begin the ingtia .oﬁ"’ﬂi 0 t t% of y aﬁ,?‘gt ct al-n,%lr 1 is
opened usi ngéé%ebt]uandtsl ?ty%ei@rggct or eas":'s {ghg’\xg Fﬁngnh éH‘ e'_ ta _esEH']gi sting
the 16 JAN[%Q(QS?t %x%r/EhééWér‘dH%bl@hS"@d?ﬁ&né ﬂ]esma?ﬁrgdobmeﬁénmttbnaxelt
within a box 130 ?or y other nethods for selecting). Because the fornmat of

the textual &difedt bBitaRforiahdSaBAasEENERE pddtwvoidaMet sustfhéedatabade 477s abl e
to search and record the rel evant text corresponding to the basic

speci fi cat i otontéihs theLpasticuldrbef glithetdonjractarsrizaing sebvickd by the aupphst W6t h t he
structure and format of the table which may vary fromtable to table and
from dr asi ngTheoniendatapasedp containsrtbe ordar infosnationdoneadhhef thelaomtractersai | s
shown in FIG 10, the quantity extractor would search for the colum

mar ki ng whi chclugingthe npdatedraiatus 2 each Ywidelivaries.c dheesyiiralstmbe ceptionsn t he
format "10T128", 133. The length and the w dth of thg colum are read b y 1
o sear chi ng ‘onallawthe cerlragias t‘é&?ﬁlﬁenglﬂ(‘gﬁﬁ ta the rarderisngravided dhatettgondi ng
| ength) 135, .and width, 137, information Thig initialisatio rocess is
por Por med T oftgeS 1B Taade, ik ey Saaciivsh, paiads aThe Prsfitaied sRiapiiies
structural drawings...Once the,initiallsakion ptrocess,i ompl et ed  t he
gquantity extq%\é\lbﬁge@ COMAIS, ﬁhga?ﬂpsphqai?&eq"@@ doétaggé \&}ﬂ (%89@' tT(B‘eext ract
quantity jnf [0 (A rger i, ion. T [ ing for
constr uétq i Oﬁ(oggééesr {Hﬁf@ﬁ?s%pijs?alsq%ﬁfaﬁgr h{&gﬁ&g{ tsgﬂéﬂgéépr %?dectpgs@ﬁﬂ%ye whi ch
typicallyis%% n PN o\ : i r aer.e i e

proj ect i nvo?ves le%eoﬁtt)ﬂnds'? rgﬂ% |8§1ﬁ%®&%&ﬁm ?(gtg't o-lrali?/é tt%ﬁ’?f‘@%%g.ghé)d@roga

i nstance, | faiRwO ek Yuantitied Piimriaiort 3B leRitdmsticaRF eRfattb OfrorAf thd

multi-story building, the material for the next floor, 1.e., third floor,
needs to b acchstugtiohadraflingsven a certain pre-determned lag time (so that
there is no delay). To determine the quantity information for a particular

floor or floors, ¥hke shentsystontB@Ginchitlestatrowsandd whichXs ugetido aédesssthesed to
open the structural draw ngs and select the floor plan | ayout 139

cor respdridi nWeto pagesf 43 @f thersenrercdystéme 40.ddBy iascessing thensiddousTMéebaft er
the extraction process is initiated, and the quantity extractor 2 5 42
sear ches f orpages,ttes conlrraierstibiscabig te @ceess uprtacralg stalus of fhe ordas.aihe

structural element (jn this case | umm ki ngs) as shown in 12.,So in
this case, iPrqmﬁ%gfs@&rrerme&h@ngéf@&@ﬂe% ACh c%n?i@ctorzaﬁsggnf 32 ugjaue ynti |
all text havin e fornmat 6, JAN 2003,19 .of a marking js, found., Once
S o e B (D 8ne 2 BRSsund oo B Oodad 18 achie®S ot P R, ABRiErsmoq

U9 L 1e b ey TP RS e A o A B 0
di splay fe G ithaind gehmSriTeystiin COf WRRRAORE! Qtrddi6r §5 WesSH Bfdafid! antt
modify project schedules. In the preferred embodiment, the project
management system 31 of the client's system 30 is linked to the server
system 40 such that the project schedules are directly imported into the
progress database 51 of the server system 40 to provide an up-to-date
25 information about the progress of the project. By linking the server system 40

with the project management system 31 of the client's system 30, the supplier



5 sanple display is shown is FIG 13. Typically) the quantities are

di splayed n the units of mass (here in kilogranms) as shown in Flnﬁé }éﬂ
Hovwever, they may be displayed in other ways, such as in the nu r 2003
pi eces. Once the quantity is extracted) the quantity information can be
made available to the contractor 13 on a3wb page as a suggested order for
which 1 o the contractor may choose to accept by confirmng the order. A
sanpl e Or der 15 G4ub J Alain°alfiNe rieBoddry ,p}ﬁecﬁ%(eggﬁ]emn%ay?ﬁ iicjRihg ! |

typically include the custoner/contract S ‘nane st oner e r?arre of

the project ghy frdafichoriwHiehsedu? during e dratioh sT#Eiojeet. the proj ect

("Block"™), the level or the story for which the order is being nade

("Storey"), a sunOmey skifled fire thetar wduld aapprecidte @iatl aragidughéopimasitatim Shown
in detail ("Material Description”), the date the floor will be casted or

bui It (" Schechdrmelsanty bg ufiides!'tp fadilitatedhé rahsextion betwedn thiel dontractodeForver ed
("Schedul e Delivery Date"), the tine the material wll be delivered

(" Schedul® Dekampley the incal) drea metworke wide dedd netwpork, Bel paist-ip-paittdi] upnd t he
quantity information "Quantities". Wiile the quantities may be displayed in
2 o many f or @@negione mavyber used.s flsg ethe Femsr r pYstemndnay reeBpRediany to a

o BBt st R e el o
charoes Can Bl il T BT R SRR ool
e e, O Rl Bkl B SRR e LB o
e, e S ol B U ek OhS i

present met hgdyab %g@éjsacti ng an order is efficient for many reasons.
First, automatlcaP y extracting the quantity information fromthe

construction 5 dr W#oﬁgﬁ d BsmAehRhtich AbwAK, AhE BonfFadlor €5 s ibis 86 ARh
qui ckly and wi thout error. Second, by providing the order requisition from

the materi al vaigugl valuable &b upadtdaaetinformatioh frafrethrelghs wpIWeb [pagesone
control over when and how orders are made such that the chances of having

urgent or w proyidedirougirthersupplierseeb sitewd Totaccess infonnatidn framtthe sarear i ng
process to the progress database, orders ran 1 o al ways be nade at the nost
opti mal 15 nesysiemaAQ, sheneontiestierndocdssasthedfomenpageral demsevarsysternis webshown
in FIG 16. In the alternative enbodi nent, the project managenent systemis
not direct| ysite and enters its UserlD and Password as shown in FIG. 3. Once the correct
UserlD and Password are entered, the contractor 15 is able to access, among
others, the order status of any delivery and also the progress of the project.
FIG. 4a and FIG. 4b illustrate some examples of what may be shown
20 onthe order status Web pages. As shown in FIG. 4a, the order status page
may graphically show the various buildings built on a particular project with each
of the buildings labeled with a block number. As can be seen, block 102, 71,
which does not have a building picture like the blocks 101, 73, and 105, 75,
indicating that the construction has not begun. When one selects a block where
25 the construction has begun, e.g., block 101, a Web page like the one in FIG.
4b which provides the order status for that block is shown. As shown in FIG.

4b, the order status may indicate the building level 65, i.e., "STY1" meaning



linked to the server system 40 (whether or not the client system 100 is
using it or not). Therefore, the project schedule information is rel ayed
frédmthe 15 contractor 13 to the supplier 15 via sone other nean buwdANN2083n
include e-mail, telephone, etc. Whichever manner the information is
received, the supplier 15 inputs the infldkmation into the progress database
51. Any nodification to the project schedule it receives fromthe

contract or 1ol 1 UfEdiBd 1A bhAads BEEGBPCHIRANRRFIOP hif b atnd et ey

contains all he "up-to-date chan progress sc The

present i nvefynnafe Bh¥stddt RIPAGUED.| Othek bRier ShRAGS Wéb fﬁgﬁ ¥arl prolidéleparting

fromthe spirit or essential characteristics thereof. I nst ance,

al t hough t hesghethsnbdf delpveries o &et md‘ecnho%%m intehdedatblivena datd, ardérser ver
system it should be noted and appreciated by those skilled in the art,

that it 25 cdetalle speoas dachben obpiecesngimensionss shapes, typeephpeidactoahd e to
extract quantity information fromconstruction draw ngs. The presently

di scl osed entpoppgentt saaalso indicate whether teach of dimerdees sllown imthe schedulet s as
illustrative and 1 6, JAN 2003 21 not restrictive, the scope of the

i nventi on befdybenanodifiedd Ihyant ordet jorediiede thantheaperresnondingngbangghisch cone
within the neanj ng and ag e of equivalency of the clains are, therefore,
to be enbr acBRdeHa g arder databased9o003 22 CLAIMG | daim 1 1. A method for

TS TR BB oSS AT oSG
L
commun b1 veh Eodie o SR SRR btk Sr0' B Sy e

constructi onngkddshROBde b 18, cthet! Fihd, Risk cBlvieRdard AotBafiish, for

| ocation of struct el enents in readable text, an _ I sting the
structural ebpapghantiied or prodilcts! afeifeqliréd, aF8 'Hoﬁfra&&réaﬁsiﬁﬂﬁédiaﬂaly make

specification both in 1 o readable text;

the necessary changes. By providing timely prompts and reminders to make
the orders, the contractor is almost always ensured that he will receive the
15 products that it needs. The supplier also benefits since it is always promptly
informed of the changes in the orders, so that proper preparation can be made.
Using the present system, the ordering of the steel products may be
done by the contractor 13 or the supplier 15. By obtaining the project
schedule of the project and necessary drawings, the supplier may suggest a
20 delivery schedule to the contractor via the order status pages. The contractor
can then choose to accept the order or make any necessary changes. Whether
the initial order is prepared by the contractor 13 or the supplier 15, the order

status pages allow both parties to be well informed.
FIG. 5 illustrates an example of what may be shown on a progress
25 Web page. The progress of the project can be indicated graphically as shown

in FIG. 5 as a picture of a building 90 having the number of floors

corresponding to the project. The darkened portion 92 (floor 1) indicates the



1.1 automatically extracting quantity information for the order fromsaid
12 drawi ngs; 13 providing the extracted quantity information in an order
requisition to the 14 client system and 15 providing an optionﬂpﬁzﬂ' 9003
client systemto accept the order requisition. ~. s 1 2. The nethod as
recited in Claim1 wherein said step of 1&xtracting 2 quantity information
for said order conprises the follow ng steps: 3 opening said construction

drawi ng and i&%'f g@bg@@mhehwbgahdcéa&ogﬁa FSICWhieR 158 gyé;ég 'roéucé c

searching said tab on a pre-determ ned set of guid S an

readi ng the ddibnFRas BEBANHAAE Thedihtbr pottioht 94 Mook eraY S) markafdsr et ural 7
el ements' correspondi ng specification; 1 6 JAN 2003 23 s interpreting the

text based qsortiopoftiep@ijett whithsitds béer Wasted, but fdrewhish ehd staehproduct
information for said structural elenents; 1o selecting said plan layout in

sai d const r uddlivery dhaswmotdheelil nsade.c hThe liglatest porion| 84 qfiborandl theagh 18 t he
text marking said structural 12 elenents; and 13 calculating the quantity

i nf or mat Son indicatelsdhe padion of thegrojeictiwhichiaistngt baen eastedradfiany chatmgedpd t ext
mar ki ng said structural elements. 15 1 3. The nethod as recited in Caiml
further conphe srigigatprejeshsatedpledsiraadfy e29ar Aenge i eastingdatepf 4t flagfst em t o

ot hotl s r d& Apegedhen didhande wrdd Hecaele] o e RPwpsSipadoPOYiAIBg al
et Y o 8o 35 S 4 G e R ol AR ol
order 3. 1 equirdpei i be ik B BirdRf wler b ol itagtal o MBRIRT ¢ her ~ ©
compriSis, @ > eEel ol 88 TP ri 98 slofh GPipeaoHiGBg o £
onstruct i o AP (BPIOWEL Bioy AL ShaRRTPIS, Sho Mol bdog B e’ oM @
o 4 ST uct U] B e, T NPy e e, et o
structural ejobmSiesCode 91 is simple a code assigned to a particular job site. The
estimated tonnage 93 is the total tonnage of steel required for the site. The
15 delivery tonnage 95 is the total tonnage delivered thus far for that site. The total
tonnage delivered is the sum of the delivery tonnage 69 figures shown in FIG.
4b for that site. By providing a consolidated quantity figure for a particular site,
the constructor is able to easily determine whether deliveries have been made
without expending time and resources to detemmine the figure by manually
20  summing up the figures from the order documents.

Now the process of automatically extracting quantity information shall b e
described. Before the contractor 13 places any order, it provides to the
supplier 15 a soft copy of a complete set of structural drawings for which the
quantity information is to be extracted. The drawings are preferably autocad

25 drawings in the standard DWG or DXF format, but other formats are possible
provided that the format is standardised. The drawings may be provided via

various means. For instance, it may be sent to the supplier system 40 via the
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steel, and the number of the bars is provided in basic information. The bars
needed for the stirrup can be determined using the width and length of the
column and the concrete cover.
25 A sample table listing the column details is shown in FIG. 7 (only a

portion of the table is shown) which illustrates a table 105 which lists column

details. As shown, columns are identified by their marking 110, e.g., "20C1"
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XJ<4 10005 10Jbe-Hsickriese @bth& qojumn is shown here as 300 mm and the width is shown
here as 600 mm. The floor height is given in other drawings. Thus all of the
basic specification is provided, and the lap length and the stirrup details may
be calculated. Using all of the information provided and calculated, the specific
set of bars needed for the columns of the type 20C1 and 20C5 can be
10 determined. A sample plan layout corresponding to the table of FIG. 7 is
shown in FIG. 8. As can be seen, the layout of the column markings, e.g.,
"20C1" and "20C5", are clearly indicated in readable text.
The quantity extractor 42 uses these structural drawings to automatically
extract the necessary quantity information which is used during the ordering
15 transaction. The quantity extraction process can broadly be viewed as having
two stages. The first stage (also referred to as the initialisation stage) is where
the quantity extractor extracts the type and number of steel bars needed for
each type of each structural element from all of the tables provided in the
structural drawings. This information then stored in the database 42A. The
20 second stage is where the quantity information relating to a specific order is
determined for a specific portion of the project (usually done on a floor-by-floor
basis or a part thereof) for which the order needs to be filed. The second
stage is necessary because it is customary in the construction industry to have
the contractor 13 order the needed material on a piecemeal basis based on the
25  current schedule of the project.

To begin the initialisation stage, the soft copy of a structural drawing is

opened using the quantity extractor as shown in FIG. 9. The table(s) listing the
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table to table and from drawing to drawing. For instance, in the case of the
column details shown in FIG. 10, the quantity extractor would search for the
column marking which is in the format "20C1", 131 and a corresponding code n
the format "10T28", 133. The length and the width of the column are read by
10 searching the third column of each marking and reading the corresponding
length, 135, and width, 137, information. This initialisation process is performed

for all tables and other standard details from all of the structural drawings.
Once the initialisation process is completed, the quantity extractor 42 is
now ready for the second stage which is to extract quantity information for a
15 specific order transaction. The ordering for construction materials typically
corresponds to the project schedule which typically is done on a floor-by-floor
basis (or parts thereof) if the project involves the construction of a multi-story
building. So for instance, if a contractor is about to complete the second floor of
a multi-story building, the material for the next floor, i.e., third floor, needs to be
20 ordered given a certain pre-determined lag time (so that there is no delay). To
determine the quantity information for a particular floor or floors, as shown in FIG.
11, the quantity extractor 42 is used to open the structural drawings and select
the floor plan layout 139 corresponding to the floor for which the order is to be
made. Thereafter, the extraction process is initiated, and the quantity extractor
25 42 searches for all text corresponding to the marking for a particular structural

element (in this case column markings) as shown in 12. So in this case, it would

search and select "20C1", 141, "20C5", 143, etc. until all text having the format
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the units of mass (here in kilograms) as shown in FIG. 13. However, they may

be displayed in other ways, such as in the number of pieces.

Once the quantity is extracted, the quantity information can be made

available to the contractor 13 on a web page as a suggested order for which

10 the contractor may choose to accept by confiming the order. A sample order
requisition is shown in FIG. 14. The order requisition will typically include the
customer/contractor's name ("Customer’), the name of the project or jobsite
("Jobsite"), the block number of the project ("Block"), the level or the story for
which the order is being made ("Storey"), a summary of the material to be

15 ordered which can be shown in detail ("Material Description"), the date the floor
will be casted or built ("Schedule Casting Date"), the date the material will be
delivered ("Schedule Delivery Date"), the time the material will be delivered
("Schedule Delivery Time"), the mode of delivery "Delivery Mode"), and the
quantity information "Quantities". While the quantites may be displayed n

20 many forms, here they are displayed in metric tons corresponding to a particular
marking, e.g., “T16".

After the viewing, the order requisiton may be confirmed by the
contractor 13 by pressing the "confim" button or changes can be made by
pressing the "Amendments/Changes” button. Or if further details need to be

25 reviewed, the "Order Details" button may pressed which will show a page as

illustrated in FIG. 15. Once the order is confirmed, the order transaction is
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Second, by providing the order requisition from the material supplier to the

contractor, the material supplier has some control over when and how orders

are made such that the chances of having urgent or wrong orders are minimised.

And third, by linking the ordering process to the progress database, orders can
10 always be made at the most optimal time.

An altemative embodiment of the present invention is shown in FIG. 16.
In the altemative embodiment, the project management system is not directly
linked to the server system 40 (whether or not the client system 100 is using it
or not). Therefore, the project schedule information is relayed from the

15 contractor 13 to the supplier 15 via some other means which can include e-mail,
telephone, etc. Whichever manner the information is received, the supplier 15
inputs the information into the progress database 51. Any modification to the
project schedule it receives from the contractor 13 is used to update the
progress database 51 so that it always contains all of the up-to-date changes

20 to the progress schedule.

The present invention may be embodied in other specific forms without
departing from the spirit or essential characteristics thereof. For instance,
although the present quantity extractor 42 was provided in a client/server
system, it should be noted and appreciated by those skilled in the ar, that

25 can be provided in any computer system as a separate module to extract

quantity information from construction drawings. The presently disclosed

embodiments are, therefore, to be considered in all respects as illustrative and
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, 10%v&' ()1- 1ef ghdYRGnethod for efficiently transacting an order for construction material
2  between a construction contractor and a construction material supplier, said
3 construction contractor having a client system and said supplier having a server
4 system, wherein said server system and said client system are communicably
5 linked, said method comprising:
6 providing said server system with a soft copy of construction drawings,
7  each of said construction drawings containing a plan layout showing a type and
8 location of structural elements in readable text, and a table listing the structural
9 elements and the structural elements' corresponding specification both in
10 readable text;
11 automatically extracting quantity information for the order from said
12 drawings;
13 providing the extracted quantity information in an order requisition to the

14 client system; and

15 providing an option to said client system to accept the order requisition.
16
1 2 The method as recited in Claim 1 wherein said step of extracting

2 quantity information for said order comprises the following steps:

3 opening said construction drawing and selecting said table in said

4  construction drawing;

5 searching said table based on a pre-determined set of guidelines and
6 reading the text corresponding to said structural elements and structural

7  elements' corresponding specification;
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12  elements; and

13 calculating the quantity information for the order using said quantity

14 information and said text marking said structural elements.

15
1 3 The method as recited in Claim 1 further comprising a step of providing
2  an option to said client system to modify the quantity information in said order

3 requisition.

1 4. The method as recited in Claim 2 further comprising a step of storing

2  said quantity information for said structural elements in a database.

1 5. The method as recited in Claim 2 further comprising a step of providing
2  an option to said client system to modify the quantity information in said order

3 requisition.

1 6. The method as recited in Claim 4 further comprising a step of providing
2  anoption to said client system to modify the quantity information in said order

3 requisition.

1 7. In a computer system, a method of automatically extracting quantity
2  information from a construction drawing for an order for construction material, said
3 construction drawing containing a plan layout marking a type and location of

4  structural elements in readable text, and a table listing the structural elements
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7 opening said construction drawing and selecting said table in said
8  construction drawing;
9 searching said table based on a pre-determined set of guidelines and
10 reading the text corresponding to said structural elements and structural
11  elsments' corresponding specification;
12 interpreting the text based on a pre-determined set of rules to calculate
13  quantity information for said structural elements;
14 selecting said plan layout in said construction drawing;
15 searching said plan layout and reading the text marking said structural
16 elements; and
17 calculating the quantity information for the order using said quantity
18 information and said text marking said structural elements.
19
1 8. The method as recited in Claim 7 further comprising a step of storing

2  said quantity information for said structural elements in a database.



