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ABSTRACT

Schematizingrailwaynetworksforbetterreadabilityisoftenachievedbyaligningrailwaylinesalong
theoctilineardirections.However,suchrailwaymaplayoutsrequirefurtheradjustmentwhenplacing
stationnamelabels.Inthisarticle,theauthorspresentanovelapproachtoautomatingtheplacement
ofstationnamesaroundtherailwaynetworkwhilemaximallyrespectingitsoriginallayoutasthe
mentalmap.Thekeyideaistoprogressivelyannotatestationsfromcongestedcentraldowntown
areastosparseruralareas.Thisisaccomplishedbyintroducingthesumofgeodesicdistancesover
therailwaynetworktoproperlyorderthestationstobeannotatedfirst,andthenelongatingtheline
segmentsof the railwaynetworkwhile retaining their directions to spare enough labeling space
aroundeachstation.Additionalconstraintsarealso introducedtorestrict theaspectratiosof the
regionconfinedbytherailwaynetworkforbetterpreservationofthementalmap.
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INTRoDUCTIoN

Thisarticlepresentsaprogressiveapproachforautomaticallyannotatingstationswiththeirnames
whilemaximallyrespectingtheoriginallayoutoftheschematicrailwaymap.Thisisaccomplished
byextendingtheauthors’previouswork(Yoshidaetal.,2018)forplacingstationnamesprogressively
asannotationlabelsfromcrowdeddowntownareastosparsely-populatedruralareas.Theauthors
implementedthislabelingschemebycomputingthegeodesic(i.e.,shortesttopological)distancesof
eachstationfromtheotherstationsthroughtherailwaynetwork,andsortingthestationsintermsof
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thesumofsuchdistancesfortheprogressiveannotation.Tofaithfullyaligningstationnamesalong
oneoftheoctilineardirections,theproposedapproachelongatesrailwaylinesegmentsoftheoriginal
schematicnetworkwhileretainingtheiroriginaldirectionssoastospareenoughlabelingspacearound
thestationsintheschematicmap.Furthermore,thisarticlespecificallydiffersfromthepreviouswork
(Yoshidaetal.,2018)inthattheapproachimposesadditionalconstraintsthatrestrictthevariationin
theaspectratiooftheregionsconfinedbytherailwaynetwork,whichallowsmaximalretentionof
thementalmapfromtheoriginalschematicmap.Thefeasibilityofthisworkwillbedemonstrated
throughside-by-sidecomparisonbetweentheresultsofpreviousandnewapproaches,togetherwith
evaluationthroughaninformaluserstudy.

Figure1showshownamelabelsareprogressivelyplacedaroundthecorrespondingstationsin
aschematicrailwaymap.Supposethatwetakeanoctilinearlayoutofarailwaynetworkasinput
asshownonthetop-leftofthefigure.Theannotationprocessbeginswithlabelingstationsinthe
congesteddowntownareaaroundthecenterofthemap,includinginterchangestations.Thestation
namelabelsareplacedonebyonewhilestretchingtherailwaylinesegmentstosparemorelabeling
spacewhennecessary.Thisprocesscansuccessfullylabelallofthestationswhileretainingtheoverall
layoutoftheschematicrailwaynetworkgivenasinput,asshownontheright-bottomofFigure1.

Background
Railwaymapsserveasthecommonmediafortravelerstoexplorethetransportationnetworksofthe
railwaylinesavailableinmajorcities.Suchmapsareoftentransformedintoschematicdiagramsfor
betterreadabilityofthenetworktopology.Inparticular,octilinearlayoutsarethemostrepresentative
form,which isobtainedbyaligning railway linesegments tohorizontal,vertical,and45-degree
slantingdirections.ThisrepresentationoriginatesfromthedesigncriteriainventedbyHenryBeck
(Garland,1994),anEnglishengineeringdraftsmanfamousforhisLondonundergroundtubemap

Figure 1. Metro network in Lyon. Station names are placed from the map center while adaptively extending railway line segments 
for sparing enough labeling space.
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