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Abstract
The presentapplicationaddressethe issueof portability in the context of linguistic fieldwork, bothin the senseof platforminteroper
ability andin the senseof ultra-mobility. A three-level networked architecturethe UbiCorpusmodel,for informationgatheringin the
field is described(1) aResourcéirchive sener layer, (2) a DataProcessingpplicationlayer, and(3) anew CorpusPilot layerdesigned
to supportspecificfieldwork sessionsinderadwerseconditions for on-sitequestionnairg@resentatiomndmetadataditing.

1. Goals

In linguistic fieldwork,* conceptuallytheinitial stagen
ary languagedocumentatiorprocedurethe issueof porta-
bility is importantin two sensesfirst, thesenseof platform
interoperabilityand second,n the senseof ultra-mobility.
Thisissueis addressethy the presentapplication.A three-
level networkedarchitecturethe UbiCorpusmodel,for in-
formation gatheringin the field is described: (1) a Re-
sourceArchive sener layer, typically non-mobile anddis-
tributed; (2) a DataProcessingpplicationlayer, typically
alocal laptopor desktop;and(3) anew CorpusPilot layer,
designedo supportspecificfieldwork sessionsinderad-
verseconditionswith questionnairgresentatiomndmeta-
dataediting,andtypically, it is suggestedmplementecbn
ahandheldPDA. The UbiCorpusmodelis basedon exten-
sive fieldwork experiencemainly in WestAfrica. TheCor-
pusPilot layeris describedn detail.

Owingto severefinancialandplatformresourcdimita-
tionsin practicallinguistic fieldwork situationsthegeneral
developmentstratey is to useavailable freeware or open
sourcecomponentasfar aspossible andto augmenthese
with customapplicationswhich aredistributedasfreeware
for initial testing,and subsequentlypublishedas as open
sourcesoftware.

2. Requirementsspecification

Relatively recently issuesof corpusstandardsand re-
sourcesmsdevelopedn thefield of speechiechnology(Gib-
bon et al., 1997; Gibbon et al., 2000; Bird and Liber-
man,2001)have beenextendedo fieldwork corporain lin-
guistics,ethnographyandrelatedsciencesandspecificis-
suessuchastherole of metadatan resourcearchiving and
reusabilityhave cometo the fore, addingto the complex-
ity of the documentatiortaskfacingthe fieldworker. The
presentapplicationareais computationalupportfor this
fieldwork documentatiortask within an integratedfield-
work resourceervironment. This concernis on the one
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Figure 1: Questionnaire-baseititerview on Anyi syntax
with Kouané Ama Bié by Sophie Salffner & Sandrine
Adoualou in Adaou,lvory Coast(equipment:field laryn-
gographDAT, Palm, pen& paper).

handmorecomprehensiethanthe currentlypopularissues
of annotation-basedataenhancemenand web-basede-
sourcedisseminationandon the otherhandorthogonalto
theseexpensve technologiesn that an effective but inex-
pensve practicalnew “low end high tech” techniquefor
grassroots applicationsin geographicallyinaccessiblear
easis introduced.

Fromthe perspectie of field linguistics,languagedoc-
umentatiortraditionally consistdn the mainof field notes,
an outline of the situationof the language transcriptions,
andgenerallyincludinga sketchgrammairconsistingof ba-
sic phonology morphology and grammay togetherwith
a lexicon containingglossesand examplesand perhapsa
thesaurus.The promptmaterialsfor eliciting this kind of
documentatiorare mainly systematidinguistic andethno-
graphicquestionnaireandthe mediafor productionof the
documentatiorare generallyoffice-orientedsoftware such
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Figure2: Languagelocumentatiotogisticsmodel.

asword processorgMS-Word etc.), DBMS (AccessFile-
makerProetc.),andspreadsheet&xcel, etc.,alsousedfor
databasentry). The guiding objectivesof this conceptof
documentatiorare applicationsin the productionof trans-
lations,terminologiesandalphabetisatiomaterials.

The UbiCorpusmodelis designedo supportthis kind
of fieldwork in thefollowing mainrespects:

1. questionnairepresentation(either by databaseor in
free format, asa plain text editor or with specialfor-
matting and rendering,for example by meansof an
IPA font),

2. transcription(either plain ASCII suchas X-SAMPA,
orin anlPA font),

3. metadatanput.

Oneof the main advantageof the modelis thatwhen
implementednamodernpalmtopdeviceit providesacon-
venientefficientand— importantfor mary applications—
inconspicuousnethodfor the frequentlyneglectedtaskof
systemation-sitemetadatdogging.

However, the scopeof the modelis more general,and
supportsboth the documentatiorof spolen languagecor-
porain general,andfurther corpusprocessingn the form
of thedevelopmenbf structureccomputationalexica (van
Eyndeand Gibbon, 2000) and computationallysupported
grammartesting. The UbiCorpusmodelis embeddedn
a comprehensie documentatiormodel which covers not
only the fieldwork actiity itself, but the ervironment of
preparationarchiving and applicationin which fieldwork
is embeddedcf. Figure2).

The first generaloperationalrequirementfor the Ubi-
Corpusmodelis portability. In the presentontext theterm
is systematicallyambiguous:

e interoperabilityof applicationson different OS and
hardwareplatforms,

e compatibility of dataformatsthroughimport and ex-
portfiltersfor functionallyequivalentor interfacedap-
plications,

o ubiquity, i.e. time and placeindependenmobile de-
ployment.

In thepresentontext, theprimaryfocusis onubiquity, with
interoperabilityand compatibility seenfrom this perspec-
tive.

Computationalsupportfor certainaspectsof linguis-
tic fieldwork hasbeenavailable for mary years,both for
laptop-basedataentry andinitial analysison the move or
in isolatedareas,andfor desktop-basedetaileddescrip-
tive work anddocumentproduction(with increasingover
lap betweenlaptopand desktopfunctionalities). Software
applicationshave beencharacteristicallyin the following
areas:

e Lexical databasesitherusing generaloffice DBMS
suchasFileMakerProandMS-Accesspr customlex-
icon projectsoftwaresuchasSIL' s Shoeboxthelatter
alsoincludeslexical supportfor textual glossing.

e Publication support such as DB export functions,
fonts.

e Phoneticsoftware, for signal analysis(e.g. general
signal editorssuchas CoolEdit, or SIL's CECIL and
signalanalysigpackagespr Praatjandfor thesymbol-
signaltime alignment(labelling) of digital recordings
(e.g.Praat,Transcriber).

e Computationalinguistic softwarefor basicphonolog-
ical, morphologicalndsyntacticprocessing.

Someof this functionality (lexical databasesiocument
production,computationalinguistic processinglverlaps
with the new CorpusPilot layer, but this layer hasthe fol-
lowing characteristiadditionalfieldwork corpusacquisi-
tion functionality(Gibbonetal.,1997;Gibbonetal.,2000):

Pre-recording phase: planning of the overall corpus
structureand contens,in particular design of cor
pus recordingsessionsjncluding the preparationof
scenariodescriptions,interview stratgies, question-
naires,data prompts (for instancewith promptran-
domisation),



Recording phase: conductof corpusrecordingsessions,
including sessionmanagementvith the logging of
metadatan a metadataeditoranddatabaseguestion-
naireconsultatioranddatapromptpresentation;

Post-recording phase: provision of recordedand logged
datafor archiving andprocessingincluding metadata
export, transcriptionjexicon developmentsystematic
sketchgrammarsupportanddocumenproduction.

3. Design: modules,interfaces

The languagedocumentatiormodel within which the
UbiCorpusmodel is deployed is visualisedin Figure 2;
the documentationrmodel was developedfor projectwork
in West Africa. The two componentf the model with
which the UbiCorpustools areconcernedarethe Creation
and Archiving componentand the Fieldwork information
source.Thelatteris directly associateavith the CorpusPi-
lot layer describedbelon. The UbiCorpusmodelitself is
visualisedn Figure3.

The threelayersof the UbiCorpusmodel are charac-
terisedasfollows:

ResourceAr chive (RA) layer

The bottom layer representghe archive databaseand
the accessand media disseminationfunctions associated
with it. On the declaratve side,a numberof currentlan-
guageresourceand documentatiorproposalsmay be as-
signedto the ResourceArchive layer: a single resource
databasesuch as a corpusor a lexicon, a multiple re-
sourcedatabassuchasabrowsablecorpusor concordance
system,a web portal constitutinga large and systematic
resourceworld, or an entire disseminationageng. On
the proceduralside, the ResourceArchive layer provides
searchfunctionsof variouskinds, from standardorowsing
strat@iesto intelligent searchand concordancesonstruc-
tion, with tokenrenderingof resourcedn ary suitableme-
dia, whetherentirecorporaor lexica.

Data ProcessingDP) layer

This is the layer which is familiar to the “ordinary
working linguist”. The datainclude paperfieldwork log-
books,transcriptionssketchgrammarsandcardindex lex-
ica; word processoanddatabas&ersionsof these;analog
anddigital audioandvideorecordings;time aligneddigi-
tal annotation®f recordingsandconcordancer browsing
softwarebasedon annotationsmetadatacataloguedor all
of theseData Processindayer datatypes. Procedurally
the platforms and applicationsusedat the Data Process-
ing layer are very varied, thoughthereis a tendeng to
go for platformindependenceandstandardisedatainter-
changeformats. By using modernlaptops,both the Re-
sourceArchive and Data Processingayers can be inte-
gratedinto asinglemobileervironment.

CorpusPilot (CP) layer

The top layer of the model representghe functional-
ity which needsto be availablein an actualfieldwork sit-
uation. This functionality can be very varied, and much
— especiallyfree formatinterviews andfilm recording—

lies outsidethe rangeof systematicomputationakupport.
However, the following on-sitesupportfeaturescaneasily
becovered:

1. metadataeditoranddatabase,
2. participantdatabaséor interviewee,intervieweretc.,

3. structuredor freeformatquestionnairgresentation.

Interfaces

The interfacesbetweenthesethree layers, and mod-
ules within theselayers, are definedmainly on the basis
of genericASCII formats,including XML annotatedext,
CSV databaseables,and RTF formatteddocumentg(in-
cludingIPA font information). For the interfacebetweera
palmtopimplementatiorof the CorpusPilot layer andthe
Data Processindayer, corversionscriptsare provided as
required,in orderto export palmtopdatabasandtext for-
matsinto the genericASCII formats. Datatransferat the
implementatiorevel is via theusualsynchronisatiorfiunc-
tionsprovidedwith handhelddevices,or via scp,http, and
ftp procotolsfor laptops,desktopsaandsener.

4. Implementation: hybrid applications
ResourceAr chive (RA) layer

The sener archive provides web portal accesdor the
local and global linguistic communities,CD-ROM access
for thelocal linguistic community andanalogueselections
(in generaltapecassetteprint media)for practicalappli-
cationsin the local usercommunity Currently the lead-
ing modelsfor the ResourcéArchive level areprovided by
the LDC andELRA disseminatioragenciesthe E-MELD
projectis developinga generalmodelfor bestpracticein
resourcecollation,anda meta—portafor flexible accesgo
languageesourcesThelocal sener currentlyusedfor ini-
tial databaseollation containsa numberof specificsearch
functionalitiesfor corpusanalysis,in particularan audio
concordancéGibbonandTrippel,2002).

Data ProcessingDP) layer

The classicalervironmentfor fieldwork dataprocess-
ing is a laptop, often a Mac, but also very frequentlyan
Intel baseddevice configuredalternatvely with Linux or
MS basedportablestandardsoftware. The kinds of appli-
cationtypically usedarefor basiccorpusprocessingTran-
scriberandPraatfor transcriptiorandannotationShoebox
for lexical databaselevelopment;MS Office or StarOfice
for word processqrdatabas@ndspreadsheeipplications.
Thesemaybe augmentedvith customapplicationsn Java
(cf. the TASX engine(Milde and Gut, 2001)) and Perl
(PAX audioconcordance).

CorpusPilot (CP) layer

The Corpus Pilot layer is implementedas custom-
developedPalm compatiblePDA applications. The ratio-
nale behind the use of the PalImOS basedhandheldsas
opposedo the useof a laptop,is basedon the following
considerations:

1. extremelyinexpensve (in relationto othercomputa-
tional equipment),
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Figure3: ThethreelayerUbiCorpusmodel.

2. ultra-lightweight(lighter thanotherstandardportable
fieldwork equipmensuchasfield laryngographDAT
recorder),

3. longoperatingcycle (with normaluse,around3 weeks
on 2 AAA batteriesor one chage), dependingon
model,

4. fastandhighly egonomicin use,
5. smallandunobtrusvein theinterview situation,

6. an integratedervironmentwith other PDA function-
alities such as calendar diary, addressand other
databasesthercustomapplicationsn C andScheme.

Networking

Thethreelevelsarenetworked by standardechniques:
sener-to-applicationsn generalvia TCP/IP-basegroto-
cols and mobile or landline telephone. The applications-
to-acquisitionvia dedicatedsychronisatiorsoftware of the
kind typically usedto link handheldPDAs to desktopin-
stallations.

Usein the field

The satisaction of thesecriteria pointstowardsa high
level of suitability for usein extremefieldwork situations
without power suppliesfor instancen isolatedoutdoorlo-
cations(forest,village, etc.).

The functionality which hasbeenincludedin the Cor
pusPilot layersofar coversthefollowing:

¢ Metadataeditor anddatabasdor audio/videorecord-
ings, photos, papernotes,artefact cataloguing. This
applicationis basedn awidely usedPalmOSDBMS
application,HanDBasewhich providesa wide range
of input supportfacilities (popups,date picker, free
formatnotes.etc.),aswell ascross-tabldinking.

e QuestionnairadministrationIn generalfreetext for-
mat hasbeenusedfor questionnaireadministration,
andresponsebave beenrecordedor laterout-of-field
processingFor somequestionnairgypes(e.g. demo-
graphicinformation),theHanDBaseDBMS is used.

e Lexicon developmenttools. Three applicationsare
usedfor lexical databasénput (excluding freely for-
mattednotes):

1. an Excel-compatiblespreadsheetQuickSheet,
which permitsexportin eitherCSV or Excelfor-
mat (Excelis widely usedin field linguisticsas
a corvenientinput tool for lexical databasedye-
causeof the easewith which databasesnay be
constructedand restructed,and becauseit has
mary database-lig functions,aswell ashbuilt-in
arithmeticfunctionsif requiredfor corpuswork),

2. theHanDBaseDBMS which is alsousedfor the
metadataditor database,

3. animplementatiorof the DATR lexicon knowl-
edge representationlanguage in LispMe, a
Schemémplementatiorior the PalmOSplatform
(this applicationis a more DataProcessindayer
orientedtool, but is includedin the CorpusPilot
layerimplementatiorsuitefor corvenience).

e Transcriptionsupport.In general transcriptionin X-
SAMPA (Gibbonetal., 2000)is used,but if required,
IPA fontsmay be usedwith the WordSmithword pro-
cessoffor PalmOSdevices;RTF importandexportfa-
cilities areavailable.

e Statisticspackageor initial evaluations.This is also
a more Data Processindayer application, but inte-
gratedinto the CorpusPilot layer; functionsinclude
all the measuresisedin basicexperimentaland cor-
puswork (including randomsorting, mean,median,
standardeviation, standarcerror, aswell asstandard
pairwisecomparisormeasures).

o Contt-freeparsempackagdor basicgrammardevel-
opment. This is anotherDataProcessindayer appli-
cation,which is integratedinto the CorpusPilot layer
becausef the convenienceof theLispMe Schemeap-
plicationin which the parsersuiteis implemented.

The metadatapplicationhasbeenselectedor detailed
description becausét is mostimmediatelyrelevantto the
issueof languageesources.



Figure4: Palmtopmetadataditor.

5. Metadata editor and databaseapplication

A metadateeditor for audio/videorecordings,photos,
papernotes,artefact cataloguingwas designed basedon
a standardPalmOSrelationaldatabaseshell (HanDBase).
The metadataditor providesa fastandinconspicuousn-
putmethodfor structurednetadatdor recordingsandother
field documentationbasedon currentwork on metadatan
the ISLE, E-MELD projects,andin the pilot phaseof the
DOBESproject.

For thework in hand,standardisednetadataspecifica-
tions, suchasthe Dublin CoreandIMDI sets,weretaken
into account. However, new resourcetypessuchasthose
whicharecharacteristiof linguistic fieldwork demonstrate
that the standardsare still very muchunderdevelopment,
sincesomeof the standardnetadatdypesarenot relevant
for the fieldwork data,and the fieldwork datatypescon-
tain informationnot usuallyspecifiedin metadataets,but
which are commonin the characterisatiomf spoken lan-
guageresourcedatabasefGibbonetal., 1997). In respect
of the fieldwork resourcaype, it appearghatit cannotbe
expectedthata truly universal— or atleastconsensual—
setof corpusmetadataspecificationswill be developedin
the nearfuture, or perhapsat all, at a significantlevel of
granularity It maybepossibleto constrairtheattributelist,
thoughthe existenceof mary differentfieldwork question-
nairetypesbeliesthis. However, thevaluesof theattributes
arein generalunpredictablegntailingnot only free string
typesbut possiblyunpredictableenderingtypes(e.g. dif-
ferentalphabetsscanneaignature®f approval).

Indeed,it may be notedin passingthat the expecta-
tion of fully standardisinghe entiremetadatapecification
tendsto revealsingularlylittle avarenes®f thepotentialof
machinelearningandtext mining proceduregor handling

Tablel: Fieldwork metadatapecifications.
Attrib ute Type
RecordID: string
LANGname(s)popup:Agni,Agni; Ega

SlLcode: popup:ANY; DIE

Affiliation: string

Lect: string

Country: popup:Coted’lvoire

ISO: popup:ClI

Continent: popup: Africa; AmericaCentral; Ameri-
caNorth; AmericaSouth;Asia; Australasia;
Europe

LangNote: longstring

SESSION: popup: Fieldindoor; FieldOutdoor; Inter-

view; Laboratory

SessionDate: |pick

Sessionime: |pick

SessionLocalgstring

Domain: popup: PhoneticsPhonology;Morphology
Lexicon; Syntax; Text; Discourse;Gesture;
Music; Situation

Genre: Artefacts;Ceremopg; Dialogue;Experimentt
Perception;ExperimentProductioniistory;
Interview; Jole/riddle; Narrative; Questiont
naire; Task

Part/Sex/Age: |string

Interviewers: |string

Recordist: string

Media: popup: Airflow; AnalogAudio; AnalogA/;
AnalogStill; AnalogMdeo; DigitalVideo
DigitalAudio; DigitalAV; DigitalStill; Digi-
talVideo;LaryngographMemory; Paper

Equipment: |longstring

SessionNote: (longstring

generalisatiortasksof this kind. It may be predictedthat
suchprocedureswill be appliedin future not only to ex-
tensie resourcalatasetsbut alsoto increasinglyextensive
setsof metadata.

In consequencehe metadataspecificationsisedin the
UbiCorpusapplicationsare deliberatelyopportunistic,in
thesensehatthey aretask-specifi@ndfreely extensible.A
selectionof attributesandvaluesfor the currentfieldwork
applicationareshavn in Table1l. Metadataattributescon-
cernedwith the ResourceArchive layer of archiving and
propertyrightsareomitted.

For current purposes,databasesre exported in the
attribute-valueformat showvn below andcorvertedinto the
TASX referenceXML format (Milde and Gut, 2001). A
specificexampleof the applicationof the metadataeditor
in thefieldwork sessiorpicturedin Figurel is shovnin the
exportedrecordshovn in Table2.

The metadataeditor anddatabaseapplicationhasbeen
testedextensvely in fieldwork on WestAfrican languages,
andhasprovedto beanindispensabl@roductvity tool, es-
pecially in difficult situationswherevery limited time is
available.

6. Conclusion

Architecturesusing the first two levels, e.g. a sener
configuratiorandalaptopfor usein thefield, areverycom-



Table2: Fieldwork metadataxample.

Attrib ute Value

RecordID: Agni2002a

LANGname(s)Agni, Anyi

SlLcode: ANY

Affiliation: Kwa/Tano

Lect: Indni

Country: Coted’lvoire

ISO: Cl

Continent: Africa

LangNote:

SESSION: FieldIndoor

SessionDate: (11.3.02

Sessionime: (8:57

SessionLocalgAdaou

Domain: Syntax

Genre: Questionnaire

Part/Se/Age: |Kouané AmaBiéf 35

Interviewers: |Adoualou

Recordist: Salffner, Gibbon

Media: Laryngograph

Equipment: |1) Audio: 2 channels,| laryngograph,r
Sennheisestudio mike 2) Stills: Sory dig-
ital 3) Video: Panasonidigital (illustration
of techniques)

SessionNote: [Adoualou phrasesepeat

mon. However, in mary situationsthe laptop conceptis
unsuitablebecaus®f heary powerrequirementsvhich are
not availablein mary fieldwork locations.For theseappli-
cations,the PalmOSbasedfamily constituteghe platform
of choicebecaus®f minimal sizeandpower requirements,
permittingseveralweeksuseononechageor smallbattery
Althoughthe PalmOSplatformis obviously unsuitablefor
signalprocessingpplicationgsuchastime-alignedanno-
tation)it is well-suitedfor logging, transcriptionandrefer
encepurposes.

The power of PDA miniature computingplatformsas
useful componentf laboratoryand office ervironments
is often underestimatedand we demonstratehat a num-
ber of applicationsfor which even a laptopis clumsy or
unsuitedfor the developingfield of computationakthno-
linguistic fieldwork maybe elegantly providedon the Palm
PDA platform. The additionof afoldablekeyboardfurther
enhanceghetext handlingcapacityof thedevices.

In the mediumterm, it will be possibleto integratethe
hybrid applicationsat the CorpusPilot, Data Processing
andResourcérchive levelsinto acorpusmanagemergn-
vironmentwhich not only permitsseamlesslataflav and
workflow, a goal alreadyachieved, but also into a non-
technicaluserfriendly prototypewhich may sene asthe
basisof a fieldwork managemengroductimplementation.

The UbiCorpusarchitecturehasbeenusedas the ba-
sic specificationfor differentkinds of languagedocumen-
tation work in a variety of different projects. The Re-
sourceArchive layer was originally designedand imple-
mentedfor web—basedkxical databaselevelopmentn the
VerbMobil project (Wahlster 2000), funded by the Ger
manFederaMinistry of EducatiorandResearcliBMBF).
The concepthasbeenfurther developedtheoreticallyand
practicallyin connectiorwith the projectsTheorieundDe-

signmultimodalerLexika fundedby the GermanResearch
Council (DFG), Enzyklogdie der Sprachen der Elfen-
beinkistefundedby the GermanAcademicExchangeSer
vice (DAAD) andEga: a documentationmodelfor an en-
dangeredlvorianlanguagein thepilot phaseof theDOBES
funding programmeof the VolkswagenFoundation.

In its local implementation, the current Resource
Archivelayerversionalsoincludessupportfor telecoopera-
tion andweb-teachingThe DataProcessindayerincludes
numerousapplicationsvhich cannotbespecifiechere. The
CorpusPilot layerasdescribedn the presentcontribution
hasbeeninformally but extensiely field testedata number
of fieldwork locations,mostrecentlyin the frameawork of
DAAD fundeddoctoralthesiswork. It is plannedto apply
thefield testingcriteriadefinedin (Gibbonetal., 2000)to
anextendedmplementatiorof the component®f UbiCor-
pusmodel.
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