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Abstract

In the big data era, designers face huge difficulty in collecting numerous cases of site
design on the Internet. To enhance retrieval efficiency of designers, the present study
develops a method based on extension set to retrieve site design cases and approaches
to formulate innovative strategies. First, data acquisition software is adopted to acquire
site design case data, and the data server, database development and programming
software are comprehensively and jointly employed to build a case base of site design.
Second, based on the retrieval condition converted from site design contradiction, site
design cases are initially screened out by correlation function, and then they achieve
dynamic optimization sorting based on extension set theory, as an attempt to satisfy
personalized needs of designers. Lastly, innovative strategies for site design are
automatically formulated on case base. As suggested from case test, this method is
capable of helping designers efficiently retrieve valuable cases of site design on the
Internet, thereby presenting some theories and methods for intelligent site design.
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1.Introduction

Sitedesignreferstoavitallinkbetweenthespecificconstr
uctionplanningandthegenerallayoutdesign,andittakes
upacriticalpartoftheearlystageofarchitecturaldesign.
Highqualitysitedesigncanimplementtheconstraintsof
urbanplanningintoarchitecturaldesign,aswellasofferi
ngstrategicsupporttoaddressthecontradictionsandinn
ovationproblems.Existingbigdatainthelnternetiscapa
bleofpresentingconsiderablecasesforprofessionaldesi
gners.However,howtobuildanefficientquerysystemto
screenoutandintegratesitedesigncasesandyielddesigni
deasbydataanalysisandminingwillbeundoubtedlyofhi
ghsignificancetoboostingtheintelligentprocessofsited
esign.

Throughreferencingnumerousresearchmaterials, itiss
uggestedthatacertainresearchgapremainsinretrievalof
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sitedesigncase,whereasmanyresearchershavemadeso
meattemptstodeveloparchitecturaldesigncaseretrieval
systemandtobuildcasedatabase. Viktor,A.l*letal .from
thelnstituteofcomputerscienceatHildesheimUniversit
yverifiedthroughacasestudythatattheearlyphaseofarc
hitecturaldesign,thearchitecturaldesignretrievalsyste
mbasedonrulesandcasescanmoresignificantlyapplyto
thequeryofinnovativedesignstrategies.Inthesubseque
ntstudy,amulti-agentretrievalmethodforthecase-based
semanticsearchofarchitecturaldesignwasdeveloped.C
ekmis,A.[5]proposedafuzzylogicapplicationforsitepl
anninganddesign.Thefuzzylayoutplanningmodelemp
loyedinthestudycouldhelpdesignersgeneratetheoptim
allocationschemebysupportingtheirreasoningmodean
ddecision-makingmechanism.Andrés,C.[6]etal.ofGe
orgialnstituteoftechnologystudiedtheapplicationofC
BRsystemattheearlyarchitecturaldesignphaseandpres
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entedthefirstdevelopmentphaseofacase-basedreasoni
ngsystemthatsupportstheearlyconceptualdesignofco
mmercialbuildings.RamonLopez,D.[7]etal.ofthelnsti
tuteofartificialintelligencesolvedtheproblemofintrodu
cingoriginalityintothesolutionproposedbyCBRsyste
m.ThelDIOMsystemdevelopedbylan,S.[8]oftheSwis
sFederalInstituteoftechnologyreferstoacase-basedrea
soningsystemfororganizingbuildinglayout.Suchsyste
mallowsarchitectstoselecttheirfavoritecasestobuildac
aselibrary,throughwhichhuman-computerinteractiona
ndtheuseofpreferencescanberealizedmoreeffectively.
PRECEDENTScomputeraidedarchitecturaldesignsys
temdevelopedbyOxmanREandOxmanRM|[9]ofHaifa
Instituteoftechnology, Israel,referstoacasememorymo
deladoptedtocomputerizeexcellentdesigncasesandsto
rethemincasedatabase,andsupportssemanticretrieval.
Flemming,U.ofCarnegieMellonUniversity[10]hasext
ensivelystudiedtheapplicationof SEEDsoftwareatthee
arlyphaseofarchitecturaldesignandhighlightedthatSE
EDcanautomaticallystorethesolutionsgeneratedbythe
systemascasesandretrievethemforreuseundersimilarp
roblems;asaresult,theretrievalefficiencyofarchitectsis
enhanced.Dave,B.[11]etal.ofSwissFederalInstituteoft
echnologydevelopedacase-basedreasoningsystemfor
architecturalspacedesign(CADRE),capableofcombin
ingpartsofmultipledesigncasestopresentarchitects’no
veldesignsolutions.

Byreviewingpreviousliterature,itissuggestedthatthee
xistingresearchexhibitsthefollowingdefectsinsitedesi
gncaseretrievalandintelligentschemedesign:

(1) Theretrievalresearchofrelevantcasesislargelyreporte
dinarchitecturalcases,andthespecialsearchofsitedesig
nislacked.Besides,searchforarchitecturalcasesprimari
lyfocusesonlocaldatabases,andtheanalysisandsearcho
fInternetcaseshavebeenrarelyconducted.

(2)Insufficientmechanismtotranslatethecontradiction
sinsitedesignintosearchconditions,formulatecopingst
rategiesandbuildstrategylibrary.
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(3)Lackedsatisfactionsortinganalysisofcaseretrieval.
Underahugenumberofretrievedcases,severalproblems
willoccur(e.g.,theunevenqualityandmanualsecondary
retrieval).Evenbecausetheretrievalconditionsettingis
notsufficientlyintelligent,someexcellentcasesthatcant
riggerthedesigner ’sinspirationaresortedbackward,wh
ichcannotberetrieved.

Extensionsettheoryiscapableofquantitativelyexpressi
ngthetransformationofthingst*?.Itcanindividuallyasse
sssitedesigncaserequirementsbyanalyzingretrievalbe
haviorofsitedesigners.Giventhewidedistribution,dive
rsetypesanddynamicchangesofinternetbigdata,thepre
sentstudyproposesamethodtoretrievesitedesigncasesa
ndmethodstoformulatestrategybasedonextensionset.
Besides,itattemptstolaytheoreticalandmethodological
basisforintelligentsitedesignbyenhancingthelnternetb
igdataretrievalefficiencyofsitedesigncases.

2.Methodology

Thecorecontentofthepresentstudyreferstointegrateext
ensionsettheoryanddataanalysisminingtools.Underth

eretrievalconditionofsitedesigncontradiction,sitedesi

gncasesareinitiallyscreenedoutthroughcorrelationfun
ctionandthensortedintermsofdynamicoptimizationac

cordingtoextensionsettheorytosatisfypersonalizednee
dsofdesigners.

Theimplementationpathofthepresentstudyconsistsoft
hreemodules,i.e.,constructionofcasebaseofsitedesign(
modulel),optimizationofretrievalfunctionforcasebas
eofsitedesign(module2),aswellasformulationofsitede
signinnovationstrategy(module3).Modulel:Nutchsof
twareisadoptedtocollectsitedesigncasesonthelnternet,
andacasebaseofsitedesignisestablished.Module2:Retr
ievalfunctionforcasebaseofsitedesignisoptimizedbyth
eextensionsettheoryanddataanalysisandminingtools.
Module3:Retrievedcaseresultsareanalyzed,andsitede
signinnovationstrategiesareformulated.(Fig.1)
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Fig.1.Sitedesigncaseretrievalmethodflowbasedonextensionset

2.1.Constructionofcasebaseofsitedesign

Sitedesigncasesummarizesthedesignobjectives,skills

andexperiencesuggestedinthedesignresultswhenthede
signerperformsthetaskofsitedesign.Achievementsarel
argelystoredonthelnternetasdesigntaskbook,projectpl
anningbook,upperplanningcondition,currentsituation
photo,designtext,designdrawing,designmodel,achiev
ementspublicityvideo,etc. Theoriginaldataofthecaseb

aseofsitedesignshouldbeacquiredfromthelnternetabid
ingbycertaincollectionrules. Themajorcharacteristicso
fdatacollectionarelistedinTablel.

Tablel.Characteristicsofbuildingcasedata

Source of case

Acquisitionmode

Basic situation

Scattered cases in the network, All
kinds of construction
website, Thewebsiteofdesign company

Internet collection, real-time

collection, offline collection

Project name, project type, site

Published by: The Mattingley Publishing Co., Inc.

Approval of data

Review
results

Image data

location,

design time,

completion

time, design unit, designer and project
introduction

Project number, building height, site

materials,

land

type,

site  area,
building area, floor area ratio, green

space ratio, building density, number

of parking spaces

of Page

views,

comments,

comments, retweets, comments

favorites,

The name, Thecategory, Thetheme,
Thestyle

Note:theabovefeaturesaresummarizedbytheauthoraccordi
ngtothecaseretrievalhabitsofseveralsitedesigners,userscan
adjustandsupplementaccordingtotheirownneeds.

Datacollectionofsitedesigncasesshouldcomplywithth
eprinciplesofpertinence,extensivenessandtypicality,a
ndestablishcollectionorderfromtimedimension,space
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dimensionandemotiondimension.Thecollectionproce
ssiselucidatedasfollows.(Searchforvarioussitedesig
ncasewebsitevianetworkinformationretrieval,aswella
susingNutchandothersoftwaretocollectinternetdataan
dupdateinrealtimeonthepremiseofpermission.Moreov
er,thepossiblegapofnetworkdataissupplementedbyoff
linecollectiontoachievetheextensivenessanddiversity
ofsitedesigncasedatacollection.@Extractionofbasicp
rofilefeatures,generallylocatedattheendofthewebpage
(e.g.,casenames,sitetypes,completiontime,andsiteapp
rovalindicators).@Networkengineerscansetthecorres
pondingretrievalmodeaccordingtothebasicoverviewa
ndapprovaldatalistedinTablel,aswellascombiningwe
bpagedesignwithretrievalrules.Booleanlogic,truncati
onretrieval,weightedretrievalandpositionoperatorcan
beadoptedtoenhancetheretrievalefficiencyandaccurac
yofcomplexcases.Hiddeninthetextdescriptionofthepr
oject,considerablebasicprofilefeaturesshouldbecollec
tedasaccuratelyaspossiblebyanalyzingdesigner’slang
uagehabitsandcomplyingwithlanguagecollectionrule
s.@Casereviewfallsintouserevaluationandcorrelation
indexes.Userevaluationisclassifiedintothecommentco
ntentandtheuserrating. Thecommentcontentindicatest
heuser’ssubjectiveattitudetowardsthecase,andtheratin
greflectstheuser’ssatisfactiondegreeofretrieval. Emoti
onalanalysissoftwarecanbeimportedtoautomaticallyd
eterminetheemotionalcategoryofthecasereview,whic
hlaysasolidbasisfordataclassification.Correlationinde
xisclassifiedintotwotypes,i.e.,attentionindex(e.g.,pag
eviewsandcomments)andtherecognitionoftheindex(e.
g.,theamountofcollection,thumb-upvolume,andforwa
rdingvolume).®Setthedataexportruleandautomatical
lyimportthecollecteddataintotheMySQLdatabase.

Withtheapplicationofcloudcomputingtechnology,co
mputerdataprocessingushersintoanewera,andcomput
erdataprocessingreceivesgreatconvenience.Cloudco
mputingcanbuildcomputing,storage,networkandother
resourcesintoaunifiedresourcepoolviavirtualization,a
swellaseffectivelyreducingthedifficultyofresourceall
ocationandmanagement!™®). Thistechnologywillsignifi
cantlyenhancethedynamicupdatingabilityofdatatobuil
dcasebaseofsitedesign.Dynamicdatacollectioncanberea
lizedbyNutchsoftwareoncloudserver.
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Dataprocessingreferstoavitalpreparationworkbeforet
heconstructionofsitedesigndatabase,mainlyaimingtos
olvetheproblemsofdataduplication,datalossanddatafo
rmatinconsistency™*.Considerablerepeateddatawillr
educethespatialefficiencyofthecasedatabaseandslowd
ataanalysis. ThecasedatabasecanexploitNavicat’sdupl
icatecheckingtechnologytoretaintheoriginalwebsiteof
sitedesigncasesanddeleteotherreprintedcasecontents.|
nsufficientkeydataactsasasignificantbottleneckinsited
esigncaseretrieval, whereasthedatainmanycasesisnotr
eallymissing,butnotrecognized,hiddeninthelongtexti
ntroduction.Similarproblemscanbeflexiblysolvedthro
ughkeywordextraction,featureitemcollection,globalc
onstantsupplement,centermeasurefilling,artificialscre
ening,etc.*. Overall unifieddataformatisanimportant
prerequisitefordataretrieval.Datainconsistenciesinvol
vedinsitedesigncasesprimarilyexistingeographicalco
ordinates,measurementunits,languageenvironment,sy
nonymsanddifferencesofprofessionalterms,etc. Theun
ificationofthementioneddatacanbeachievedwithSPSS
softwaretoestablishtheconversionruletable,whichfaci
litatesdesignerstoobtainmoreaccurateandprofessional
retrievalconditiondataofsitedesign.

Toachievesitedesigndatacollection,analysis,integratio
nandstorage,thepresentstudywillbuildacasebaseofsite
designbasedonMySQL databasemanagementsoftware
.Thedatabaseconsistsofsiteconditiondatatable,natural
environmentdatatable,socialenvironmentdatatable,sit
eimagedatatable,sitedesignerdatatable,sitedesignorga
nizationdatatable,userdemanddatatable,administrator
datatable,etc.

2.2.Useextensionsettheorytooptimizetheretrievalf
unctionofcasebaseofsitedesign

2.2.1.Buildamechanismtotransformsiteconflictsint
osearchitems

Theimportantdifferencebetweentheretrievalmethodb
asedoncontradictionproblemsandthegeneralcondition
alretrievalmethodisthatsomeunfavorablefactorscause
dbythecontradictioninsitedesignareaddedastheretriev
alitems.Thesolutionofunfavorablefactorsisthedifficul
tyandinnovationofsitedesign,andthenthecorrespondin
gdesignstrategyisgenerated.Besidesthebasicelements
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(e.g.,sitefunction,siteareaandsitetraffic)thatarepronet

ocontradictoryproblems,thesearchitemsalsoconsistoft
hekeywordsofspecificcontradictoryproblemstermeda
sproblemcharacteristics.Forinstance,thedesignofabur
ialthemesitewithhistoricalrelicsthatisplannedtobeprot
ectedandrestoredintheoldresidentialareahasseriouscul
turalconflictsbetweenthesitefunctionandthesurroundi

nghousingneed.Suchquestioncandeterminethesitetyp

einthequestioncategoryas‘‘memorialsite”,andthequest
ionfeatureas‘““folktaboo”orrelatedwords.

However,theinputofsuchcorrelationwordshassomedif
ferenceinthedescriptionofproblemcharacteristics.Fort
hisreason,thepresentstudydefinesthesynonymlistofsit
econtradiction.Duringtheretrieval,thesystemexpandst

M = (folk taboo,
M; = (national taboo, contradiction,
M, = (family taboo, contradiction,
M5 = (personal taboos, contradiction,

contradiction,

2.2.2.Preliminarysortingofsitedesigncasesbasedon
correlationfunction

Inextensionlogic,relevancefunctionisusedtoexpressth
erelevanceofproblems,thatistosay,thereisacertaindegr
eeofsimilaritybetweenthings™™ . Withthistool,therelev
anceofsitedesigncasesandsearchconditionscanbescre

ened.Suchtypeofcorrelationscreeningisnotconsistent

withgeneralretrievalinthatitcanbepreliminarilysorted

accordingtothecorrelationdegree.

(1)Correlationdegreeofsiteindicators.Intervalcorrelati
onfunctioncanbeadoptedforcalculation.Besides,fourr
elationaldegreealgorithmsofextenics*?areadoptedres
pectivelytosolvefourtypesoftypicalsitedesignindexqu
ery.
(DIndicatorshavedefinedrangeboundaryvalue(e.g.,ap
roposedtransportationhubdistributionsite)accordingt
othegreenlandratesearchcase.Designersconsidersitest
hatshouldreflecttheenvironmentqualityandtheiconicl
andscapeimage,thepreliminarysetoftheidealvalueis35
%,whilethelowerlimitofthefieldtherateindexissuperio
rcontrolrulesdemandsandkeepitstrafficevacuationfun
ctionlimit,sotheindexoftheacceptablerangeissetto[20
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heretrievalitemsintosynonymstableaccordingtotheim
plicationanalysisprincipleofextenics;subsequently,it
matchestherelevantdataofthesitedesigncase,asanatte
mpttoachievethegoalofaccuratelyinquiringtherelated
contradictorycases.Theprinciplesofimplicationanalys
isareasfollows:

Theproblemfeatureitemisregardedasaprimitive,which
startsfromaprimitive,anditcancontainandextendmulti
plesynonymprimitives™?,
Mi1=(OCyV1)
M =(0,C,V)«<{M2=(02,C2V2)
M3 =(05Cs,Vs)

Forinstance,

burial area and residential area) <
islamic area and Catholic district)

town area and outside the house area)

dynamic and static area)

%,60%];thisformulacanfitthefollowing X =<a,b>
MeX
I\);I_a ’ X S M;
—a
k(x) =4~ M
, X=M
b-M

@ Theindexhasaminimumvaluerequirementbutnoma
ximumvaluerequirement(e.g.,thesite’srequirementfor
theretreatdistanceofthemainroad). Thus,thecalculatio

nmethodofcorrelationfunctionisasfollows:

Theoptimalpointisafiniteinterval,andtheoptimalcorrel
ationfunctionis X =<a,+0> M e X

I\);l_a, XSM;
—-a
K(x)= M @
, X=M.
2x—M

(®Indexeshavemaximumrequirementsbutnominimu
mrequirements(e.g.,buildingheightcontrolinsitedesig
n).Thus,thecalculationmethodofcorrelationfunctionis
definedbelow:

Thepositivedomainisafiniteinterval ,andtheoptimalcor

relationfunctionis X =<—o,b> M e X
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2MM ’ XSM;
- X
k(x)=1 2 3)
, X=M
M -b

(@Noscoperequirements. Thistypeofsituationisspecial
,generallyexistinginthesubjectiveevaluationindexofsi
tedesigncases. Thus,thecalculationmethodofcorrelatio
nfunctioniswrittenasfollows:

Thepositivedomainisafiniteinterval,andtheoptimalcor
relationfunctionis X =<-o0,40> M e X

1 I\:/II- ’ XSM;
+M =X
(x) =1 @
, X=2M.
X+1-M

(2)Regionalcorrelationdegreeofthesite.Overall,largec
ategoriesofcasesareselectedbyregionalclimaticcharac
teristiczoningandregionaltopographyandgeomorphol
ogycharacteristiczoningrelatedtothesitedesign.Subse
quently,thelineardistancebetweenthesitedesignsitean
dthecasesiteiscalculatedaccordingtothelongitudeandl|
atitudecoordinates. Thepremiseconditionreferstodeter
miningthelongitudeandlatitudecoordinatesofallcases(
e.g.,“Qingdao”into“119°30'-121°00'eastlongitudeand
35°35'-37°09'northlatitude”). Afterobtainingthelinear
distance,theintervalcorrelationfunctionabovecanbead
optedtosortthecorrelationdegree.

(3)Correlationdegreeofsiteserialnumber.Onthewhole,
thedegreeofcorrelationisconvertedintoindex-typefeat
uresaccordingtoitsserialnumberorder(e.g.,industrialla
ndclassificationinsitedesign,Mi,M;,M3,MsNumbersl
,2,3,4canbecorresponding,andthencalculatedaccordin
gtotherelationaldegreealgorithmofindex-typefeatures

(4)Discretecorrelationdegreeofthesite.Inmanycases, t
hevalueofkeyfeaturesofthesiteisdiscrete;forinstance,t
helandscapedesignstyleofthesiteismodern,classical,c
ompromise,etc.Forthesenon-numericaldiscretevalues
,theycanalsobeexpressedinthequantitativesystemofyl,
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2and3as:

17 X= Al:
X= Bl; (5)
3’ X= Cl.

(5)Comprehensivecorrelationdegreeofthesite.Inmany
cases,whenretrievingsomecomplexcorrelationdegree,
itiscommonlydeterminedbythecombinationofmultipl
efeatures,sotheweightofeachfeatureshouldbedetermi
nedforcomprehensivecalculation.Weightcanbediscus
sedbydecision-makers,designers,usersandotherstake
holdersviagroupfocusdiscussionandlastlycalculatedw
ithDelphimethod.

Whentheweightcoefficientsoffeature “ , © , L and

Cn are, 4,,L and ., andsatisfytheconditionsoffeature

> % =1 thecomprehensivecorrelationdegreeofstakeh

i=1

oldersisexpressedas™":
KB)=Y k@B =2 Ak(x)  (6)

2.2.3.Dynamicsortingofsitedesigncasesbasedonext
ensionset

Theconventionalplanningandarchitecturaldesigncase

sortingmethodonlyreflectstheclosenessbetweencasea

ndretrievalcondition,butignoresthepotentialdemandd

egreeofcasesearchers. Therefore,aftersortingthebasicr
elationaldegree,users’searchhistorytracesofsitedesign
casescanbefurtheranalyzed,andthetransformationeffe
ctofsearchrequirementscanbeexpressedbyextensionse
ttheory,asanattempttoachievedynamicsortingofsitede

signcasesondemand.Theprinciplesareasfollows:

ThecasebaseofsitedesignisregardedasU,andthesitedes
igncaseUisanyelementinU,kisamappingfromUtother
ealdomain,andTisagiventransformation,called %

BET) ={(u,y,y)ueU,y=k(u) e R: y'=Tik(u)} (7)

IsanextensionsetonthedomainU,andtheextensionfunc
tionof y =k(u) BAT) y'=Tik(u) EgT) 2,

Published by: The Mattingley Publishing Co., Inc.

Asindicatedfromthementioneddefinitions,theextensio
nsetcanbeadoptedtoexpressthedegreetowhichsitedesi
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gncasesexhibitcertaincharacteristicsandthetransform
ationeffectof ‘yes”’and*“no”’withtheNumbersin(-co,+o
).Itcanbeemployedtoexpresstheprocessesofquantitati
vechange(stabilitydomain)andqualitativechange(exte
nsiondomain).Thezeroboundandtheextensionboundc
ontainpointsofqualitativechange,beyondwhichthings
varyqualitatively™?.

Thequerytracesofsitedesigncasesandsearchusersarere
corded,theevaluatedvalueofsitedesigncasesintheexist
ingevaluationperiodandthenextevaluationperiodisdef
inedascorrelationdegreey,and Tdenotesthetransformat
ionthatcausesthealterationoftheevaluatedvalueofsited
esigncasesintwocycles™ Wherey=k(u)isthenormaliz
edvalueofthefrequencyfofthesitedesigncaseuthatisco

nsultedwithinaperiod,asdefinedbythestandardmethod
ofmin-max

y:k(U)ZZ(f-fmin)/(fmax-fmin)'l (8)

Throughcalculation,thesitedesigncasesthatsatisfythes
earchconditionsaresplitintothecorrespondingfivedom
ains(i.e.,thepositivequalitativechange,positivequantit
ativechange,negativequalitativechange,negativequan
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titativechange,andzero)!*?. Thegradevalueandcorrelat
iondegreeofsitedesigncasesaresummarizedaccordingt
otheweighttoformthefinalcaseextensionevaluationres
ult,whichlaysasolidbasisfordynamicsortingofsitedesi

gncases. Thistypeofcaseretrievalmethodsortedbypote

ntialsatisfactioncanbeeffectivelyreferencedinacase-b

asedmannertosolvecontradictoryproblemsinsitedesig

n.

2.2.4.Casebaseofsitedesignretrievalfunctiondevelo
pment

Toenhancetheefficiencyofsitedesigncaseuser’sretriev
al thevitalfunctionsofthecasedatabase(e.g.,Internetdat
acollectionandacquisition,dataanalysisandprocessing
,dataformatconversion,datastorageandquery)arefurth

erdesigned.Thecasebaseofsitedesignretrievalfunction
frameworkisdesignedbyreferencingthebasicideasofG

uoQiangandotherscholarsonbuildingcasedatabasesys

tem,withBlueGriffonv3.0.1lasawebdevelopmenttoola
ndJspl0webprogramminglanguage,aswellasbasedon

Microsoftl1S7.0webserversoftware.(Fig.2)

> ‘ SITE
il
A SITE DESIGN CASE RETRIEVAL SYSTEM

Search criteria

List mode

All Categories
All Countries/Regions
All designers.

All Years

All Floors

All volumetric Ratios

All Densities

All Materials

All Areas

Sorting: Default | Relevancel | Publishing Time | Heat |

Double-deck Plaza/ Muir +
Openwor/290m?

— Garden Square/ Gabriel Orozco/500m? Bull Space Labyrinth Square in Genk  Lisbon Summer Plaza/
| by /Gijs Van Vaerenbergh/900m?

Image mode Summary mode

Subject Search

il
aid

Pigalle Duperré | 1IStudi0/480m?

PROMONTORIO/2000m?

Fig.2.Casebaseofsitedesignretrievalinterface

Theretrievalfunctionofthesystemconsistsoffourareas,
i.e.,displaymodesettingarea,querymodesettingarea,qu

Published by: The Mattingley Publishing Co., Inc.

eryconditionsettingarea,aswellasqueryresultsortingar
ea.Searcherscanchoosetwoways,i.e.,designsubjectqu
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eryanddesigncontradictionquery.Inthequerycondition
settingarea,searchcasescopecanbelimited(e.qg.,designt
ype,designer,designplace,designyear,plotratio,densit
yandlandarea). Theresultsareorderedbyattention,relev
ance,releasetime,orsystemdefault. Amongthem,based
onthetheoryofextensionset,thecaseorderingaccording
tothesearcher’sneedsisrealizedbyanalyzingtheretriev
albehavior.Relevancycannotonlybeusedtocalculateth
esortingofthecorrelationdegreebetweenthegeneralfeat
uresofcasesandthesearchconditions(e.g.,thecharacteri
sticsofreleasetimeandconstructionplace),butalsobeab
letosorttheprocessingeffectofthecontradictionwiththe
specificdesignaccordingtothescheme,i.e.,thesignifica
ntadvantageofthissystemcomparedwiththeconventio
nalcaseretrievalsystem.

Forqueryresultsdisplay,therearethreeways,i.e.,suppor
tinformationlistpreview,literaturesummarypreviewan
dresultsthumbnailpreview.Intheresultthumbnailprevi
ewmode,severalcorrespondingsiteimageresultscanbe
presentedaccordingtodifferentdrawingmodes(e.g.,the
diagrampatternsofthelandscapeeffect,theplanedesign,
andthenodeconstruction).

2.3.Sitedesigninnovationstrategygeneration

Innovativestrategiesinsitedesignoftenemergewiththe
processofsolvingdesigncontradictions. Thissystemwil
Idrawuponthepowerfuldataanalysisandprocessingabil
ityofacomputertoautomaticallygenerateconsiderablei
nnovativedesignstrategieswhenretrievingthecasesthat
solvethecontradictoryproblemsofsitedesign.Distincti
veinnovativeelements,innovativemethodsandinnovat
ivetechnologiesareusedtoassistsitedesignerstobreakth
roughpresentthinkingdilemmaandobtaindesigninspir
ationfromnumerousideas.

Toformulateinnovativedesignstrategies,comparedwit
hmanualsearchcases,theadvantagesofthisretrievalsyst
emareprimarilyreflectedbelow:itcanefficientlyretriev
ecasessortedbycorrelationdegreefromconsiderablecas
es;withoutconsideringthebasicpropertiesofthesite(e.g
.,Jandareaandlandcharacter),itcandirectlystartwithcon
tradictionproblemsandselectthosevaluablecasesthatar
econducivetosolvingsimilarcontradictioneventhough
thebasicpropertiesexhibitgreatdifferences,asanattemp
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ttopresentideasfromtheoriginalstartingpointofinnovat
ionstrategy.

3.Casetest

Sitedesignisconsideredthedesignactivitiesthatorganiz
etherelationshipsamongvariouselementsofthesitebyin
vestigatingthecurrent,planning,standardandusercondi
tionsofthebaseandbydelvingintothefeasibilityandsites
uitabilityoftheproject. Thoughsomelimitedconditions
ofthesiteobjectivelycauseddifficultiesforarchitectural
designandlandscapedesign,theyalsohighlightedthedir
ectionfortheinnovationofthesitedesign. Throughthesit
edesigninnovationtosolvethementioneddifficulties, it
willbetransformedintoareferencedesignstrategyforthe
subsequentdesignschemetopresentnovelideas.

Forinstance,duringsitedesign,thesteepslopeofmounta
inouslandformoftenimposesconsiderabledifficultieso
nthedesign.Aquestionisraisedthathowtoexploitthehei
ghtdifferencetoachievetheinnovativedesignaccording
tolocalconditions?Thefollowingprovidesanexampleo
fthesitedesignofmountainousparktoconductcaseretrie
valbasedonthesolutionofthiscontradictionproblem.

(1)Setthequerymodeto“‘contradictoryquery”andinputt
hecontradictoryproblemtobesolvedinitsretrievalbox.|
nthedescriptionofspecificcontradictionproblems,thef

undamentalcontradictiontobesolvedshouldbeexpress

edclearlywithprofessionalterms(e.g., “mountainterrai

nheightdifferencesuitabilitytreatment”).However,am

aturecasedatabasecoversnumerouscases,architectural
casesinvolvediversedesignfactors,andawidevarietyof
informationareintricate,whichwillwastetimeandreduc
etheretrievalefficiency.Accordingly,thesearchscopec

anbefurthernarrowedbydefiningthebasicinformationa
boutthecase(e.g.,designtype,designyearandlandarea)i
nthesearchconditionbarontheleftsideoftheinterface. T

hen,“designtype”issetas*“park”. Thus,theultimatecond
itionofthecaseretrievalofthewholecontradictionproble
mrefersto“thesuitabilitytreatmentofterrainelevationdi
fferenceinmountainouspark™.

(2)Setthedisplaymodeofqueryresults.Queryresultscan
beexpressedaccordingtothreemodes,i.e.,thedesigner’s
personalneedinformationlistpreview,resultsthumbnai
Ipreviewandliteraturesummarypreview. Inthisstudy,th
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eliteratureabstractpreviewmodeisselectedtodisplayth
equeryresults.

(3)Setthesortingmethodofqueryresults.Besidesthedef
aultsorting,threesortingmethods(i.e.,relevance,releas
etimeandpopularity)areadded. Thecorrelationdegreer
eferstotheorderofthetreatmenteffectoftheschemeofthe

specificdesigncontradictoryproblem. Thistime,thissor
tisselected.

(4)Afterthementionedstepsareset,the“contradictionqu
ery”’buttonisclickedtoretrieveandfindrelevantsitedesi
gncases.Withthecasebaseofsitedesignastheplatform,t
hetextanddrawinginformationofcasescanappear,andt
hesitedesigninnovationstrategycanbeautomaticallyge
nerated,asillustratedinthe‘‘solutionstrategy”’columnat

July-August 2020
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theendofeachcase. Itissuggestedthatthesearchresultsa
ndoneoftheexamplesistheminingsiteparkinBelgium.T
heplatformaimstotreattheheightdifferencewiththemet
hodofsteps.Thesiteisplannedinto4gradientsbycomply
ingwiththeappropriategradient,andtheplatformissetatt
heintersectionoftwoadjacentgradientsfortouriststoha
vearest.Inthiscase,thefourslopesgraduallyincrease,an
dthesidesofthemountainareconsideredanadventurous
prismaticsurface. Thedesigncleverlyindicatesthedesig
nthemeofwin-wincooperation(thehigheryouclimb,the
moredifficultitwillbe,whichrequirescooperationandm
utualencouragementuntilyoureachthetopofthemounta
in). Thiscaseemploysthespecificdesignthemeandtechn
iquetoskillfullysolvethedesignproblemofthelargeslop
elandinthesitedesignofthemountainpark.(Fig.3)

B “ SITE
: DESIGN
A SITE DESIGN CASE RETRIEVAL SYSTEM

[Hewgl\l difference treatment in site design of mountainous topogr. ]

List mode

Search criteria

All Categories
Belgian Mining Park | Carve + OMGEVING

Image mode

Summary mode

Contradictory Search v

Sorting: Default | Relevance | Publishing Time | Heat |

| Q Project venue: Bellinn, Belgium
Completion time: 2016

Architect: Carve, OMGEVING

Land area: 1200m?

Project Description: This project aims to inject new life into
Bellinn's immortal coal mining project. The project is the
largest industrial site in Flanders. The former mining city
wants to add new functions to the 60-metre-high rubble
hill and transform the old industrial building into a cultural
hotspot where history can be experienced in interesting

All Floors

‘ways. This has made a significant contribution to the
transition of Flanders'largest industrial heritage to tourism
and entertainment.

All volumetric Ratios

W, "~'-'.' 3

ﬁn

Solution strategy

Use the step method to deal with the height difference: according to the
3 appropriate gradient, the site is planned into four gradients, and there is a

» large platform at the junction of two adjacent gradients, just like the steps,

» which can be used for visitors'rest. Unlike the conventional step-by-step

gradient, the four gradients in this case are gradually increasing, and the

’ a side of the hill is also treated as a risky prismatic surface, which ingeniously

= conforms to the theme of the industrial heritage protection . win-win
cooperation (the higher you climb, the more difficult it will be, and this
feeling requires cooperation and mutual benefit). Encourage until you climb
to the top of the mountain.

All Densities

Montjuk Botanical Park Barcelona | Bet Fiqueras
All Materials Project venue: Barcelona, Spain

Completion time: 1999

Architect Bet Figueras
All Areas Land area: 1 50000m?

Project Description: The Barcelona Botanical Garden
was officialy opened to the public in April 1999. Its ituated §
on the siopes of Mount Monteneus and covers anarea of

about 15 hectares. When the Botanical Gardenwas compl
eted, it also became an open-air theateroverlooking

the magnificent scenery of Catalonia'scapital. The deslgb‘_ -

Solution strategy

The triangular mesh method deals with slope: the designer seeks not
arbitrary rigid design, but to make the best use of natural terrain and
design according to its limitations. There are not a large number of
excavated hills and bacfilling, building squares and open spaces, but a

set of triangular mesh system is designed according to the topographic
outline. The triangular mesh system extends or shrinks with the gradient of
the terrain. The mesh opens at the flat terrain and shrinks at the steeper
terrain. It is like a fishing net completely attached to the original terrain,
and steps are set at the steep slope.

Fig.3.Searchresultsundersitedesignstrategygenerationmode

4.Conclusions

Amethodofsitedesigncaseretrievalandmethodsofstrat
egygenerationbasedonextensionsetrefertocomprehen
sivelyusingextensionsettheoryanddataanalysistools,

meettheneedsofthecaseusers,convertthesitecontradict
ionsintothesearchconditions,applycorrelationfunctio

ntothepreliminaryscreeningofsitedesigncases,andexp
loitextensionsettoachievedynamicsortingaccordingto
thesearchrequirements,astoachievetheoptimizedretrie

Published by: The Mattingley Publishing Co., Inc

valfunctionofthesitedesigncasedatabase.

(1) Thepresentstudyproposesthestepsofdatacollection,
dataprocessing,databaseconstruction,casesortingopti
mizationandsitedesigninnovationstrategygenerationo
fsitedesign,andassistdesignerstoefficientlyfindvaluab
lesitedesigncasesfrommassivelnternetdata.(2)Asreve
aledfromthecasetest,thedatabaseiscomprehensive,effi
cientandconvenient,especiallysuitableforsitedesignbe
ginners.(3) Theapplicationofdatabasetechnologyande
xtensionmethodenhancestheabilityofdesignerstoadop
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tcomputertechnologytocollectandintegratedataonthel
nternet,aswellastoexploitdatatoautomaticallygenerate
designstrategies,whichspeedsuptheintelligentprocess
ofsitedesigntosomeextent.
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