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Overview	
•  background	
•  fieldwork	
•  grammaticography	

•  other	advances	
•  outlook	
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Fieldwork	and	Grammaticography	
in	a	Digital	World	



BACKGROUND	
(aka:	contextualization)	
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Pite	Saami	
•  Uralic	>	Finno-Ugric	>	Saamic	
•  spoken	by	~40	individuals	from	Arjeplog/Árjepluovve	in	Swedish	Lapland	
•  aka:	Arjeplog-Saami,	bidumsámegiella	
•  nearly	all	speakers	are	at	least	50	
•  all	speakers	are	bilingual	(Pite	Saami	and	Swedish/Arjeplogsmål)	
•  no	official	orthography	(yet...),	but	a	working	standard	
•  no	media	
•  Swedish	dominates	everyday	life	
•  hardly	being	passed	on	to	younger	generations	
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Pite	Saami	
larger	linguistic	studies:	
•  Halász	1893	(in	Hungarian)	
•  Lagercrantz	1926	(in	German)	
•  Ruong	1943	(in	German)	
•  Lehtiranta	1992	(in	Finnish)	
•  Wilbur	2014	(in	English)	
•  Sjaggo	2015	(in	Swedish)	
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•  Lehtiranta	1992	(in	Finnish)	
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•  Sjaggo	2015	(in	Swedish)	

other	materials:	
•  extensive	collection	of	heritage	materials	(ISOF,	Uppsala)	
•  dictionary	(Pite	Saami	->	Swedish/English)	

	and	proposed	orthographic	rules	(2016)	
•  online	lexical	database	
•  online	orthographic	rules	(including	spellchecker	(in	beta))	
•  smart	phone	app	in	the	works	
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->	each	fieldwork	situation	is	unique!	

Pite	Saami	

•  significant	aspects	of	mine	include:	
•  an	accessible	modern	technological	infrastructure	on-site	
•  a	previous	history	of	linguistics	work	
•  extensive	language	technology	tools	for	closely-related	languages	
•  messy	but	extant	orthographic	“tradition”	when	I	started	



FIELDWORK	in	a	digital	world	
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tools	for	fieldwork	

•  in	the	old	days:	notebook	and	pencil	
•  nowadays:	
–  recording	equipment	
–  laptop	
–  digital	backup	capacity	(even	in	the	cloud)	
–  transcription	software	(ELAN)	
– mobile	phones	
–  social	media	
(e.g.:	for	staying	in	contact,	data	source)	

–  grammaticography	software		
(e.g.	FLEx	for	interlinearization)	

–  language	technology	
…	
	 11	



•  modern,	affordable	digital	recording	
technologies	(especially	video)	allow	
fieldworkers	to	capture	much	more	than	just	
language,	but	the	entire	human	event	
– more	complete	documentation,	potentially	useful	
beyond	linguistics*	

12	

why	not	use:	
•  body	cameras	
•  drones	
•  surround-sound	microphones	
•  360°	cameras	
•  3-D	cameras	
...	 *cf.	Rießler	&	Wilbur	2017	

data	collection	and	fieldwork	



(re-)collecting	old	data	
(heritage	harvesting)	

•  OCR	(optical	character	recognition)	
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*cf.	Partanen	&	Rießler	2019	

•  embedded	text		
(more	than	just	scanning!)	

•  can	be	exported	
(e.g.	to	ELAN)	

•  can	be	part	of	a	corpus*	



(re-)collecting	old	data	
(heritage	harvesting)	

•  HTR	(handwritten	text	recognition)	
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•  embedded	text		
(more	than	just	scanning!)	

•  can	be	exported	
(e.g.	to	ELAN)	

•  can	be	part	of	a	corpus*	
•  much	more	complex	than	

OCR,	thus	it	currently	
requires	much	more	training	
data	before	it’s	useful	

*cf.	Transkribus	project	(Kahle	2017);	
also	Blokland	et	al	2019	for	a	brief	
discussion	



GRAMMATICOGRAPHY	
in	a	digital	world	
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brief	history	of	grammaticography	

•  1/3	of	the	Boasian	trilogy	
…	

•  Payne	1997,	Mosel	2006,	Aikhenvald	2015,	etc.	

•  Nordhoff	2008	Electronic	Reference	Grammars	
for	Typology:	Challenges	and	Solutions		

•  Implemented	grammars	(incorporation	in	
corpus	and	computational	linguistics)	

16	



digital	tools	for	grammaticography	
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•  good	for	concatenative	morphology	
•  play,	play-s,	play-ed,	play-er,	play-er-s	

•  not	so	good	for	non-linear	morphology	
•  sing,	sing-s,	sang,	sung	

What	do	you	do	when	
non-linear	morphology	is	
the	default	in	your	
language?	

•  Toolbox,	FLEx	



digital	tools	for	grammaticography	
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SG	 PL	

NOM	 juällge	 juolge	
GEN	 juolge	 julgij	
ACC	 juolgev	 julgijt	
ILL	 juallgáj	 julgijda	

INESS	 juolgen	 julgijn	
ELAT	 juolgest	 julgijst	
COM	 julgijna	 julgij	

ABESS	 juolgedak	 juolgedaga	
ESS	 juallgen	

juällge	‘foot/leg’	

What	do	you	do	when	
non-linear	morphology	is	
the	default	in	your	
language?	

•  Toolbox,	FLEx	



digital	tools	for	grammaticography	

•  Toolbox,	FLEx	
•  other,	digital	approaches...	

19	

SG	 PL	

NOM	 juällge	 juolge	
GEN	 juolge	 julgij	
ACC	 juolgev	 julgijt	
ILL	 juallgáj	 julgijda	

INESS	 juolgen	 julgijn	
ELAT	 juolgest	 julgijst	
COM	 julgijna	 julgij	

ABESS	 juolgedak	 juolgedaga	
ESS	 juallgen	

juällge	‘foot/leg’	

4	stem	allomorphs:	
juällg-	
juolg-	
juallg-	
julg-	What	do	you	do	when	

non-linear	morphology	is	
the	default	in	your	
language?	



implemented	grammars	

•  aka	“precise”	grammars	
–  self-validating	

•  computer-processable	
–  but	only	borderline	human-readable		
(at	least	from	a	traditionalist	perspective)	

–  computational	linguists,	typically	HPSG	

•  analyze	linguistic	structures	
•  implementation	-->	parse	and	tag	a	corpus	

20	cf.	new	Language	Science	Press	series	“Implemented	Grammars”	

Siegel	et	al.	2016	
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•  Giellatekno	infrastructure:	
– FST	–	Finite	State	Transducer1	
– CG	–	Constraint	Grammar2	

•  automatic	annotations	in	ELAN…	

1Beesley	&	Karttunen	2003;	2Didriksen	2007–2018,	Karlsson	1990;	Karlsson	et	al.	1995	

the	Research	group	for	Saami	language	technology	at	University	Tromsø	

implemented	grammar	(FST/CG)	for	Pite	Saami	



implemented	grammar	(FST/CG)	for	Pite	Saami	
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infrastructure:	

Finite	State	Transducer	(FST)	→	for	analyzing	wordforms	

Constraint	Grammar	(CG)	→	for	removing	ambiguities	in	FST	output	
	 formalism:	

•  lexc (lexicon,	PoS,	linear	morphology)	

•  twolc (non-linear	morphology)	

•  cg3 (syntax)	

Uses	orthographic	standard!	



implemented	grammar	(FST/CG)	for	Pite	Saami	
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infrastructure:	

Finite	State	Transducer	(FST)	→	for	analyzing	wordforms	

	

formalism:	

•  lexc (lexicon,	PoS,	linear	morphology)	

•  twolc (non-linear	morphology)	

Output	analyses:	



implemented	grammar	(FST/CG)	for	Pite	Saami	
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infrastructure:	

Finite	State	Transducer	(FST)	→	for	analyzing	wordforms	

input:		
wordform	

output:	
wordform		lemma+PoS+Morphology	

juällge!
juällge juällge+N+Sg+Nom!
!
julgijd!
julgijd juällge+N+Pl+Acc!



implemented	grammar	(FST/CG)	for	Pite	Saami	
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infrastructure:	

Finite	State	Transducer	(FST)	→	for	analyzing	wordforms	

	formalism:	

•  lexc (lexicon,	PoS,	linear	morphology)	
juällge juällge+N+Sg+Nom!
!
julgijd juällge+N+Pl+Acc!



implemented	grammar	(FST/CG)	for	Pite	Saami	
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infrastructure:	

Finite	State	Transducer	(FST)	→	for	analyzing	wordforms	

	formalism:	

•  twolc (non-linear	morphology)	
juällge juällge+N+Sg+Nom!
!
julgijd juällge+N+Pl+Acc!



implemented	grammar	(FST/CG)	for	Pite	Saami	
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infrastructure:	

Finite	State	Transducer	(FST)	→	for	generating	wordforms	

	

(it	works	in	both	directions)	



implemented	grammar	(FST/CG)	for	Pite	Saami	
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infrastructure:	

Finite	State	Transducer	(FST)	→	for	analyzing	wordforms	

	

BUT:	how	to	deal	with	morphologically	ambiguous	wordforms?	
(disambiguation)	



implemented	grammar	(FST/CG)	for	Pite	Saami	
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infrastructure:	

Finite	State	Transducer	(FST)	→	for	analyzing	wordforms	

Constraint	Grammar	(CG)	→	for	removing	ambiguities	in	FST	output	
	 formalism:	

•  lexc (lexicon,	PoS,	linear	morphology)	

•  twolc (non-linear	morphology)	

•  cg3 (syntax)	

example:	rules	describing	dependency	between	adpositions	and	genitive	case	



implemented	grammar	(FST/CG)	for	Pite	Saami	
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infrastructure:	

Finite	State	Transducer	(FST)	→	for	analyzing	wordforms	

Constraint	Grammar	(CG)	→	for	removing	ambiguities	in	FST	output	
	 formalism:	

•  lexc (lexicon,	PoS,	linear	morphology)	

•  twolc (non-linear	morphology)	

•  cg3 (syntax)	
output	(analyses)	



nala	 gähttjat	 tjurvij	 daj	

disambiguation	example	

31	



nala	 gähttjat	 tjurvij	 daj	

onto	 look+INF	 antler+GEN+PL	
antler+COM+PL	

DET+GEN+PL	
DET+COM+PL	
PRON+GEN+PL	
PRON+COM+PL	

disambiguation	example	
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FST	output:	



daj	 tjurvij	 nala	 gähttjat	

‘to	look	at	those	antlers’		 [pit100405b.011]	

disambiguation	example	
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FST	output:	



daj	 tjurvij	 nala	 gähttjat	

da-j	 tjurvi-j	 nala	 gähttja-t	

DET-GEN.PL	 antler-GEN.PL	 onto	 look-INF	

‘to	look	at	those	antlers’		 [pit100405b.011]	

disambiguation	example	

34	

FST	output:	 CG	syntactic	disambiguation:	

•  postpositions	govern	genitive	NPs	
SELECT Gen IF (*1C Po BARRIER NoNP); 

•  pronouns	are	not	embedded	in	an	NP	
REMOVE Pron IF (*1C N BARRIER NPNH);



implemented	grammars	
pros:	
•  entirely	digital	(easy	copying,	versioning,	etc.)	
•  computer-processable	
•  can	analyze	AND	generate	(useful	for	practical	tools,	e.g.	teaching	

apps)	
•  accuracy	can	be	tested	on	real	empirical	data	
•  prose	can	be	included	(as	<!—comments-->)
•  further	use	in	other,	digital	applications...	

35	

cons:	
•  requires	significant	technical	knowhow	to	learn	and	to	implement	
•  not	very	human-readable,	especially	for	non-specialists	

–  prose	is	only	included	as	<!--comments-->
–  not	ideal	for	standard	average	typologists	
–  not	even	close	to	ideal	for	most	non-linguists
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•  spell-checkers	
•  grammar-checkers	

•  teaching	materials	(e.g.	apps)	

…	

further	use	in	other,	digital	applications...
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•  spell-checkers	
•  grammar-checkers	

•  teaching	materials	(e.g.	apps)	

…	

•  in	documentary	linguistics	/	endangered	
language	descriptions	
– automatic	tokenization	and	annotation	for	corpora	

further	use	in	other,	digital	applications...



further	use	in	other,	digital	applications...
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•  tier	structure	in	ELAN	corpora	(Freiburg-style)	

including	annotations	for:	
•  Lemma	
•  Part	of	speech	
•  Morphological	categories	
•  Gloss	



further	use	in	other,	digital	applications...
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benefits:	
•  saves	time	
•  avoids	inconsistencies	
•  can	be	updated	automatically	

corpus	building/extension	using	a	script1	that:	
1.  tokenizes	the	orthographic	representation	

2.  sends	each	token	through	FST	
3.  removes	ambiguities	using	CG	

4.  adds	an	English	gloss	

5.  inserts	this	output	into	ELAN	

1cf.	Blokland	et	al.	2015;	Gerstenberger	et	al.	2016;	Gerstenberger	et	al.	2017	

•  tier	structure	in	ELAN	corpora	(Freiburg-style)	

More	details	in	talk	at	11:30	in	room	13	
by	Blokland,	Partanen	and	Rießler	



summary	of	
digital	grammaticography
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requires:	
•  time	to	learn	the	formalism	and	set	up	the	infrastructure	
•  understanding	of	grammatical	structures	
•  string-based	representation	of	language	

main	benefits:	
•  can	be	freely	accessible	online	
•  possibility	to	publish	(hopefully	getting	academic	recognition,	cf.	LangSciPress	series)	
•  export	data	for	use	in	other	tools	and	disciplines	

•  spell-checker	
•  lexicographic	materials	(including	smart	phone	apps)	
•  corpus	building	
•  teaching	materials	
•  increased	status	for	the	language	
•  more	accessible	to	other	disciplines,	e.g.	via	text	search	

main	drawbacks:	
•  not	terribly	human-accessible	
•  not	taught	traditionally	in	General	Linguistics	programs	



OTHER	ADVANCES	
in	digital	technologies	

41	



new	language	technologies	
•  automatic	segmentation,	e.g.:	
– Autosegmenteerija	2.0	

•  Estonian	autosegmentation	forced-alignment	tested	on	
Pite	Saami	with	surprisingly	accurate	results:	

42	



new	language	technologies	
•  speech	recognition,	e.g.:	
– Common	Voice	(moz://a)	in	community	
development	for	a	number	of	smaller	languages	
(e.g.:	Erzya,	Komi-Zyrian,	...)	

43	



new	language	technologies	
•  automatic	implemented	grammar	production	
– LinGO	Grammar	Matrix	

http://matrix.ling.washington.edu/customize/matrix.cgi	
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new	language	technologies	
•  automatic	implemented	grammar	production	
– LinGO	Grammar	Matrix	

http://matrix.ling.washington.edu/customize/matrix.cgi	
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new	speech	technologies	

•  relevant	technologies	being	developed	
continuously	

•  leading	to	a	significant	increase	in	efficiency	for	
corpus	building	

46	

->	better	grammatical	descriptions	



OUTLOOK	
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outlook	

•  digital	tools	can	provide	powerful	advantages	
for	both	fieldwork	and	(especially)	
grammaticography	and	documentation	

•  but:	they	require	knowhow	that	goes	beyond	
a	typical	linguist’s	training	

•  I’m	not	saying	this	is	for	everyone,	and	
realistically	only	parts	will	be	relevant	for	a	
few	–	the	point	is:	
Digital	technologies	should	be	considered,	too!	
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