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ABSTRACT

Thedevelopmentofnewinformationtechnologieschangesandaffectstheservicesinlibraries.In
thisarticle,takingtheinteractiveexperiencespace“TsinghuaImpression”asanexample,theauthors
analyzed theapplicationofmanynewtechnologies in the informationresourceconstructionand
informationserviceoflibraryandexplainedhowtousemultimedia,touchscreens,3D,andother
technologiestoenhancecollectionsandservices.Theyprobedthenewinformationtechnologiesto
promotetheserviceinnovationofthelibraryinordertoprovidereferencefortheserviceinnovation
oftheuniversitylibraries.
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INTRodUCTIoN

Libraryservicescombinetheprofessionalknowledgeofthelibrarybyinformationtechnology.It
notonlyneedstheprofessionalknowledgeofInformationorganizationandinformationretrieval,but
alsoacombinationofexperiencewithuserservicesandtraditionallibraryservices.Theinnovation
oflibraryservicesnotonlyneedtheinnovationofthought,butalsotheinnovationoftechnology.

Therapiddevelopmentofinformationtechnologyhasbrokenthetimeandspacerestrictions
oflibraryservices,leadgreatchangesinthemethodsofservicesusedintraditionallibraries.The
applicationofinformationtechnologyinlibrariesnotonlyexpandstherangeandimprovesthequality
ofservice,butalsochanges themodeofservice in libraries.Therapidevolutionof information
technologybringsopportunitiesandchallenges to libraries.Newtechnologiescouldimprovethe
modeandqualityofservice,andmeetstherequirementsofpatronsbetter.Modernlibrariescannot
neglecttheapplicationofinformationtechnology.Thequalityoftheserviceofferedbyamodern
librarydirectlydependsonhowitappliesinformationtechnology.Howtoexploitthecharacteristicsof
variousnewtechnologiesandmakeinnovationsinlibraryserviceisaquestionthatlibrariansfaceto.

Inrecentyears,librariesin-houseandoutsidehaveincorporatedtheuseanddesignofspace
intoserviceinnovationofthelibraries,andnewinformationtechnologiesapplytothesespaces.For
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example,in2011aninnovativespacewassetupintheFayettevilleFreeLibraryinnorthernNew
YorkUSA,andadvancedsoftwareand3Dprintingequipmentwereusedtoattractpeopletocometo
thelibrary.InMay2013,theShanghaiLibrarybuiltanewcreativereadingroomthatisopentothe
outsideworld.Thereisprofessionaldrawingequipmentanddesignsoftwareincludingmultimedia
touchscreens,3Dprintingandotherdevices,thatmakeiteasierforreaderstocommunicatewith
eachotherandshowtheirinnovativeresults.

Libraryserviceinnovationaimstointegratenewideasintotraditionallibraryservicesandto
applynewinformationtechnologytolibraryservices,soastotransformtheconceptofserviceand
improvethemodeofservice.InApril2016,theinteractiveexperiencespace“Tsinghuaimpression”
came intouse inTsinghuaUniversityLibrary.Figure1 illustratesaPanoramaof the interactive
experiencespace“Tsinghua impression”.Thisspacecombinesnew technologywith the reading
habitsofreaders,andestablishesanewservicemodel.

APPLICATIoN oF NEw INFoRMATIoN TECHNoLoGy 
IN THE INNoVATIoN oF LIBRARy SERVICES

Using HTML5 Technology to Promote E-Book Lending Services
HTML5isthefifthrevisedstandardofHTMLandisanewgenerationofHTML.Itsmaingoalisthe
semanticsoftheInternet.SemanticsmakestheInternetmorereadableforbothhumanandmachines,
andbettersupportsembeddedmultimediadevices.Therefore,HTML5hastheadvantageofmobility
anduser-friendliness.Itiswidelyusedinvariousgamesandapplications.Withthedevelopmentof
informationtechnology,librariesnotonlyprovidepaperbooksbutalsooffere-books.Meanwhile,
readinghabitsarechangingfromreadinge-booksonpersonalcomputersorlaptopstoreadingthem
ontabletsandmobilephones.SinceHTML5isfriendlytovariousterminals,especiallyportable
terminals,usingHTML5isaninnovationandamajortaskforlibraries.

In2014,TsinghuaUniversityLibraryappliedHTML5toitsguidebookserviceplatform,which
wasthefirsttimealibraryusesthistechnology(Library,2017).In2015,withadevelopingdemand
formobilereading,thelibrarylaunched“ReadinginTsinghua”and“WeeklySelection”;areading
promotionplatformandaweeklybookrecommendationprogrameachweek(Library,Readingin
Tsinghua,2017).

However,therearealsoproblemswiththereadingpromotionprograms.Sincetherecommended
booksareusuallybestsellers,papercopiesareinadequate,andcausepatronstowaitinlinetoborrow
abook.Thoughsomeoftherecommendedbookshavee-books,toreadthempatronsneedspecial
browsersthatonlysupportedbyPCsorlaptops,soitisstillinconvenientforstudentstoreadthebooks.

Weobservedthissituationandwanttosolvetheseproblems.Sowesetupsixcolumnardisplay
screensintheinteractiveexperiencespace“TsinghuaImpression”.Theyaree-booklendingplatforms.
Figure2illustratesthesixcolumnardisplayscreensintheinteractiveexperiencespace“Tsinghua
Impression”.Thescreensshowthebookcoversofrecommendedbooks,whenyoutouchonecover,
aQRcodeandthecontentabstractwillbeshown.Togetawholee-book,patrononlyneedstoscan
theQRcodefromthescreen.Moreover,thepatroncandoafulltextsearch,andchosetoreadin
imagepatternortextpattern,andsharethebookonthesameplatform.

Allthebooksontheplatformshavebookinformationandrecommendationsprovidedbyteachers
inthelibrary.Afterthatinformationisrecorded,thebooksareprocessedwithOCRandHTML5
techniquestomeetdifferentneedsofpatrons.Finally,theyareclassifiedandputonthesixdifferent
displayscreens.Whenborrowingthebooks,apatrondoesnotneedtoinputthetitleofthebook.
Instead,thepatroncanclickthebookcoveronthescreen,readitsinformationandthenscanthe
QRcodetoreadthebookonmobilephoneortablet.Anotherfunctionoftheplatformistoprovide
statisticaldataforfurtheranalysis.Inordertoprotectintellectualpropertyrights,theplatformhas
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Figure 1. The Panorama of the interactive experience space “Tsinghua impression”

Figure 2. Six columnar display screens
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ashort-term(15days)loanservice.Tocontinuereadingthebook,thepatronneedstoscantheQR
codeagain.

Popularize Characteristic Collections Using 3d E-Books
Inthepast100years,manyfamousscholarshavestudiedorworkedinTsinghuaUniversity.Ahuge
amountofpreciousmaterialswithhistoricalvaluewaslefttotheuniversity.TsinghuaUniversity
Librarystoresandpreservesthesematerials(Library,Tsinghualegacy,2017).

In2016,thereisacorridormadeofeight46-inchLCDscreensestablishedintheinteractive
experiencespace“TsinghuaImpression”todisplaythesehistoricalmaterials.“TsinghuaWeekly”
wasdisplayedfirst,sinceitisthemostimportantpartofallthematerials.

“TsinghuaWeekly”,astudentpublication,whichwasfirstlypublishedinMarch1914.There
were676issueswerepublishedbeforeMay1937.PublicationstoppedduringtheAnti-Japanesewar,
andresumedinFebruary1947.However,publicationsoonstoppedagain,amere17issuesafterits
recovery.Althoughalltheeditorsandpublisherswerestudentsatthattime,itwasacomprehensive
publicationwithgreatinfluence.Itisnottoocommontoseeastudentpublicationthatcansurvive
suchalongtimeandexertsuchinfluenceinthehistoryofChineseeducation.Formerchiefeditors
andmanagersincludemanywell-knownscholars(Library,TsinghuaWeekly,2017).

Inordertointroducethesehistoricalmaterialstomorepatrons,thelibrarydigitizedthematerials
anddisplayedthemonthecorridorwall.Readerscanviewthesematerialsbyclickingthedigital
copiesonthescreens.Differentreadersmayhavedifferentfocuspoints.Forexample,studentsfrom
theschooloffineartsmightfocusonthetypesetanddesignofthehistoricalpublications,andthe
studentsfromtheschoolofsocialsciencemightfocusonthecontent.Tomeetthevariousneedsof
readers,weusedahigh-resolutioncolorscantomake3De-books,whichpreservedboththeformat
andthecontentoftheoriginalpublications.Additionally,weaddedapageeffecttothe3De-book
toprovideabetterreadingexperience.

Inthecorridorofhistoricalmaterials,oversixhundredissuesof“TsinghuaWeekly”aredisplayed
as3De-books.Coversofvariousstyleslieonatimelineandscrolldownautomaticallyinchronical
order.Figure3illustratesthisscrollscreenwithatimeaxis.Figure4illustrateshowthesystemcan
supportfourreadersreadingatthesametime.EachreaderoccupiestwoLCDscreensanddoesnot
needworryaboutdisturbingothers.Ifareaderwantstoreadmorecarefullyonhisownmobilephone,
hecanscantheQRcodewhichshowsonthee-bookanddownloadanyissueheneeds.“Tsinghua
Weekly”isnotaendofthisprogram,itisonlyastart.Inthefuture,morehistoricalmaterialswill
bedisplayedonthiscorridorwall.

Figure 3. The interface of time axis scroll screen

Figure 4. Four groups of browsing interfaces
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display Academic Achievements with data Visualization
Datavisualizationisthetheory,methodandtechnologythatusedtoconvertdataintographicsand
imagesthatinteractwitheachotheronascreen.Itcanimprovetheeffectivenessofdataprocessing
bymakinghugeamountsofdatamoreaccessibleforresearchers.Datavisualizationcanbeusedto
transmitinformationbetweenpeopleanddataorbetweenpeopleandpeople,sothatpeoplecanobserve
theinformationshiddeninthedataandprovideapowerfultoolforthediscoveryandunderstanding
ofthelawofscience.Itcanguideandcontroltheprocessofcomputationandprogramming,observe
itsinfluencethroughchangingtheconditionsbasedontheprocess(Zhou.H.,2002).

Traditionally,data isanalyzedwiththehelpofchartsanddiagrams(Zhao,2015).However,
DataVisualizationenablespeopletoseethestructuresofdatainamoredirectway,andtherefore
improvestheoutcomesofdataanalysis(Zhou.H.,2002).

In2015,TsinghuaUniversityLibrarystarted tobuildadatabaseaboutscholars inTsinghua
University(Library,TheExhibitionofTsinghuainternationalcoauthor,2017).Thedatabasecollects
informationaboutTsinghuascholars’workandpublicationsfrommajordatabasessuchasWebof
Science.Usingdatafromthesedatabases,adigitalacademicdisplayplatformwassetupin“Tsinghua
Impression”.ThroughDataVisualizationtechnologyandthedatabase,theacademicachievementsof
TsinghuaUniversityinthepast100yearsareexhibitedonabigLCDscreen.Lookingatthisexhibit,
peoplecanseethedistributionofTsinghua’sinternationalacademiccooperationandcantracethe
university’sinfluencepoweringlobal.

The maps on the platform automatically scroll in chronical order, showing the number and
distributionoftheco-authoredpapersaroundtheworld.Figure5illustratesthechangefrom1980
to 2016 in the distribution of International coauthored papers. Figure 6 illustrates a heat map
ofcooperationmadebycalculating the times in2016 thatTsinghuacooperatedwith15 famous
universitiesandcountriesaroundtheworld.

Usingthisplatform,wefoundthatTsinghuaUniversityhadalreadypublished87SCIpapersin
1949.WealsofoundcopiesofthefirstpaperspublishedonScienceandNature,whichrecordedby
SCI.Allofthosearevaluablematerials.

Whenwefacethelargeamountofdatacominginceaselessly,traditionalanalysistoolssuchas
diagramsandchartscannolongermeetresearchers’need.Nowpeoplecanseealltheresultsfrom
thevisualizeddatadirectly.Bythistechnology,comparingwithtraditionalcharts,dataanalysisis
morereadablethroughvisualization.

Exhibit the Library’s Relics with 3d Scanning and 3d Printing
TsinghuaUniversityLibraries(includingspecializedlibrariesandfacultylibraries)hasacollection
of5.027millionvolumesofbooks.Itscollectionincludesanumberofvaluableancientpublications
andculturalrelics(Library,CollectionlayoutofTsinghuauniversitylibrary,2017).Thesecultural
relicsinclude1489bronzewares,1755oraclebones,234piecesofanimalbonesandjadewares,217
ancientcoins,40piecesofcalligraphyandpainting,27ancientmaps,agiantKesiBuddhafromQing
Dynastyandnearlyathousandrubbings.Theserelicsreflectcultureofdifferenttimesandareof
greataestheticvalue(Library,AncientbooksofLibraryofTsinghuaUniversity,2017).Theyplayed
animportantroleintherebuildingoftheartfacilityinTsinghuaUniversity.

Forthepurposeofbetterpreservation,mostoftheseculturalrelicsarelockedinwarehousesand
notaccessible.Toacertainextent,thelockedrelicslosetheirresearchvalue.Thelibrarywantsto
sharetheserelicstoallinthisworldtoresearchpurposeandpeoplecanenjoythebeauty.However,
thetechnologyof3Dscanningand3Dprintingmaybecansolvethisproblemtosomedegree.Onthis
timemanymuseumsandlibrariesareapplyingthesenewtechniquestothepreservation,restoration
andresearchofculturalrelics.

3Dscanningisanewtechnologythatcombinesmechanics,electricsandcomputerscience.It
isusedtorecordthecontour,structureandcolorofanitemintheformofspacecoordinates.3D
scanningiswidelyusedintheadvancedmanufacturingindustrybecauseitishighspeedandhigh
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resolution,andiscontactlessandconvenient.3Dprintingreferstothetechnologyofbuildingmodels
withfusiblematerialssuchasplasticandpowder-likemetalbasedonadigitalmodelfile.3Dprinting
firstcameintobeinginthemiddle1990s.

A digital humanities area, established in “Tsinghua Impression”, where we display copies,
madeby3Dscanningand3Dprinting,offourtypicalbronzewares.Figure8illustratesaphotoof
thebronzeware.Figure9illustratestheModelingdiagramof3Dscanning.Figure10illustratesthe
Photoof3Dprintingmodel.Thecopiesareputonrotatingexhibitionboothssothatvisitorsdonot
needtowalkaroundittoseeallthefacetsofabronzeware.VisitorscanalsoscanthenearbyQR
codetoseethephotosandintroductionofabronzeware.Inthefuture,wewillprintmorerelicsby
3Dprintertopresent.

Combination of Tradition and Modernity
Libraryserviceinnovationbasedonnewinformationtechnologyisnottheabandonmentoftraditional
technology,butthecombinationoftraditionandmodernity.

Figure 5. International coauthor distribution change map from 1980 to 2016

Figure 6. The international co distribution heat map of 15 universities in 2016
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1. Thewallshowinglandmarksofthelibrary’shistory.

TsinghuaUniversityLibraryexperiencedseveralhistoricmilestonesinthepast100years.Awall
showinginformationonthedevelopmentofTsinghuaUniversityLibrarywasbuiltwithtraditional
stripwoodattheentranceof“TsinghuaImpression.”Whenenteringthisspace,thereaderwillfeelthat
“interaction”isthetheme.Wewantthevisitorcanfeelthecrossoftheancientandnewtechnology.

2. “TsinghuaMemory”interactivephotographysystem.

There are many memorable buildings and figures in the history of Tsinghua University.
Unfortunately,mostofthemonlyexistinhistoricalrecords.Theinteractivephotographysystemcan
makethesehistoricalmomentsreappearusingimagesynthesistechnology.Wecollectedoldphotos
ofancientbuildingsandfigures,anddigitalizethemintothesystem.Ifyouwanttotakeaphotowith
thesesymbols,youonlyneedtostandinacertainzoneandclickthescreen,thenacameraltakea
pictureofyouandmixitwiththeoldphotothatyouchoose.Atthelastyoucanchangethecolor
andsizeofthephotoandtakeitawaybyscanningQRcode.

NEw TECHNoLoGy PRoVIdES NEw wAyS FoR THE 
SERVICE INNoVATIoN oF THE LIBRARy

Forlibraries,innovationmeansusingnewtechnologytoprovidenewservices.Librariesdonotcreate
newtechnologies,buttheydopromoteandadoptemergingtechnologies.Alibraryisaninstitution
thatprovidesvariousinformationservicesthroughinformationtechnology.Facingwiththerapid
developmentofinformationtechnology,thetaskoflibrariesistoapplythenewesttechnologytothe

Figure 7. The location of the Tsinghua University Library
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Figure 8. The photo of the bronze ware

Figure 9. The modeling diagram of 3D scanning
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innovationofservice.Librariesmuststudythenewestinformationtechnologyandthefindtheway
touseit.Itistheinnovationoflibraryreaderservicecombiningreaderexperienceservicemodewith
libraryservice.Itnotonlyexpandstheservicecontentandservicemodeoflibraryreaderservice,
butalsoembodiesthecorevalueof“readercentered”library.

Adding Retrieval Function in E-Book Platform
Current e-book systemsmainly focusonpromotion and recommendation.Patrons canborrowa
bookeasilybyscanningaQRcodeonamobiledevice.Inpractice,somepatronshopethatretrieval
functionscouldbeaddedto thee-booksystems.Weplantofurtherdevelopment to improvethe
systemandaddretrievalandsearchfunctions.Andfurthermore,patronswillbeabletoappreciate
recordingsandvideosofabook.

The Third-Generation Page Effect System
Inthefuture,illustrationsinbookscanbeanimatedanddesigned,audioandvideocanbeinserted
intoe-books.Thelibraryuserscanseenotonlyimagesandtextsinane-book,butalsovideosand
animations.Bymakingthesechanges,wecanbetterexploittheadvantagesofe-books.Thethird-
generationpageeffectsystemthatwearegoingtoapplyisasystemthatcombinesimages,texts,videos
andanimationstogetherbasedontraditionale-books.Itusesthenewestgenerationofinteractive
codingprojectiontechnologyintheworld.

Using VR in Cultural Relic Exhibition
Currently,3Dmodelsinthedigitalhumanitiesareaareonlyusedforexhibitions.Theonlywayvisitors
canlearnmorefromitisscanningtheQRcodeandreadingprovidedinformation.Thenextgoalis
tohelpvisitorsinteractwiththeprocess.Inthefuturevisitorswillbeabletorecordtheitemfromall

Figure 10. The photo of 3D printing model
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aspectsandtherecordwillgenerateapointcloudmodel(a3Dmodelwithcomplexsurfaces).The
outputcanbesharedthroughAR(AugmentedReality),VR(VirtualReality)orMR(MixedReality),
inadditionto3Dprinting(Library,Creativeinnovationandentrepreneurshipeducationplatformof
TsinghuaUniversity,2017).

SHARING REAdING IS THE TRENd oF THE FUTURE LIBRARy

Withtheimprovementofpeople’slivingstandardsandthechangeofreadingmethods,thefunction
ofthelibrariesischangingslowly.Thelibrarieswillbeliberatedfromtraditionalbasicservices,and
bedevelopedtomakefulluseofallkindsofinformationtechnologytopromotereadingandprovide
avarietyofinnovativeservices.Iftraditionallibrariesmerelylendthebooks,thenmodernlibraries
needtoprovidevariousinformationservices,likebookpromotion,withnewtechnologyandother
innovative services. Exploiting collections, creating interactive experiences and sharing reading
experienceisthenewtrend.Inthefaceofchallengesbroughtonbynewinformationtechnology,we
librariesnotonlyneedtoimprovehardwarefacilities,butalsoneedtoinnovateservicemodes,and
improveservicestandards.
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