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Motivation
Large	Volume	of	Historical	Documents	

Automated	solutions:	our	only	hope	for	success	
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GreenFIE

• “Green”:	systems	that	improve	with	use

• “FIE”:	Form-based	Information	Extraction

• GreenFIE
– “watches”	users	fill	in	forms
– learns	&	executes	rules	for	form	filling
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Extraction	by	Form	Filling
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“Green”	Extraction	by	Form	Filling
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DEMO
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GreenFIE	Rule	Creation

Name	field Date	field

Delimiter

Jean,	6	Mar.	1698.
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image	text underlying	OCR	text



Rule	Creation	Basics

\n([A-Z]{1}[a-z]{3}),\s(\d{1}\s[A-Z]{1}[a-z]{2}\.\s\d{4})\.
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Rule	Creation	Basics

\n([A-Z]{1}[a-z]{3}),\s(\d{1}\s[A-Z]{1}[a-z]{2}\.\s\d{4})\.

\n([A-Z]{1}[a-z]{1,5}),\s(\d{0,2}\s[A-Z]{1}[a-
z]{1,3}\.\s\d{1,5})\.
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Rule	Creation	Basics

\n([A-Z]{1}[a-z]{3}),\s(\d{1}\s[A-Z]{1}[a-z]{2}\.\s\d{4})\.

\n([A-Z]{1}[a-z]{1,5}),\s(\d{0,2}\s[A-Z]{1}[a-
z]{1,3}\.\s\d{1,5})\.

\n([A-Z][a-z]+(?:\s[A-Z](?:[c][A-Z][a-z]+|[a-z]+))?(?:\s[A-
Z][a-z]+)?),\s((?:\d{1,2}|I|[[]\d{1})\s[JFMASOND][a-
z]{2,4}[.,]?\s(?:\d{4}|i\d{3})|\d{4})[.,]
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Rule	Creation	for	Simple	Records
\n\d{1,2}[.,]\s([A-Z][a-z]+(?:\s[A-Z](?:[c][A-Z][a-z]+|[a-
z]+))?(?:\s[A-Z][a-z]+)?)[.,]\sb[.,]\s
((?:\d{1,2}|I|[[]\d{1})\s[JFMASOND][a-
z]{2,4}[.,]?\s(?:\d{4}|i\d{3})|\d{4})[.,]\sd[.,]\s((?:\d{1
,2}|I|[[]\d{1})\s[JFMASOND][a-
z]{2,4}[.,]?\s(?:\d{4}|i\d{3})|\d{4})[.,]
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Rule Creation	for	Complex	Records
\n\d{5,7}[.,]\s([A-Z][a-z]+(?:\s[A-Z](?:[c][A-Z][a-z]+|[a-
z]+))?(?:\s[A-Z][a-z]+)?)[.,]\s[\s\S]{45,99}?\d{4}[.,]\s
([A-Z][a-z]+(?:\s[A-Z](?:[c][A-Z][a-z]+|[a-z]+))?(?:\s[A-
Z][a-z]+)?)[.,]\s[\s\S]{62,136}?\n1[.,]\s([A-Z][a-
z]+(?:\s[A-Z](?:[c][A-Z][a-z]+|[a-z]+))?(?:\s[A-Z][a-
z]+)?)[.,]
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Rule Creation	for	Complex	Records
\n\d{5,7}[.,]\s([A-Z][a-z]+(?:\s[A-Z](?:[c][A-Z][a-z]+|[a-
z]+))?(?:\s[A-Z][a-z]+)?)[.,]\s[\s\S]{45,99}?\d{4}[.,]\s
([A-Z][a-z]+(?:\s[A-Z](?:[c][A-Z][a-z]+|[a-z]+))?(?:\s[A-
Z][a-z]+)?)[.,]\s[\s\S]{62,136}?\n1[.,]\s([A-Z][a-
z]+(?:\s[A-Z](?:[c][A-Z][a-z]+|[a-z]+))?(?:\s[A-Z][a-
z]+)?)[.,]
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Rule Creation	for	Complex	Records
\n\d{5,7}[.,]\s([A-Z][a-z]+(?:\s[A-Z](?:[c][A-Z][a-z]+|[a-
z]+))?(?:\s[A-Z][a-z]+)?)[.,]\s[\s\S]{45,99}?\d{4}[.,]\s
([A-Z][a-z]+(?:\s[A-Z](?:[c][A-Z][a-z]+|[a-z]+))?(?:\s[A-
Z][a-z]+)?)[.,]\s[\s\S]{62,136}?\n1[.,]\s(?:[A-Z][a-
z]+(?:\s[A-Z](?:[c][A-Z][a-z]+|[a-z]+))?(?:\s[A-Z][a-
z]+)?)[.,]\s[\s\S]{0,43}?\n2[.,]\s(?:[A-Z][a-z]+(?:\s[A-
Z](?:[c][A-Z][a-z]+|[a-z]+))?(?:\s[A-Z][a-z]+)?)[.,]\s
[\s\S]{0,43}?\n3[.,]\s([A-Z][a-z]+(?:\s[A-Z](?:[c][A-Z][a-
z]+|[a-z]+))?(?:\s[A-Z][a-z]+)?)[.,]
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Field	Experiments

• Experimental	setup

• Development	test	set

• Blind	test	set
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Results

Person	Form	Results	for	Kilbarchan	Pages	33	– 35
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Results

Person	Form	Results	for	Ely	Pages	575	– 577
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Results

Couple	Form	Results	for	Kilbarchan	Pages	33	– 35
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Results

Couple	Form	Results	for	Ely	Pages	575	– 577
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Results

Family	Form	Results	for	Kilbarchan	Pages	33	– 35	
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Results

Family	Form	Results	for	Ely	Pages	575	– 577
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Results	Summary

 User Action Correct Correct / 
User Action 

Ely 86  157  1.83 
Person 28 76 2.71 
Couple 26 43 1.65 
Family 32 38 1.19 

Kilbarchan 64  176  2.75 
Person 5 98 19.60 
Couple 15 30 2.00 
Family 44 48 1.09 

Overall 150 333 2.22 
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Kilbarchan	Family	Form	Problems
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Kilbarchan	Family	Form	Problems
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Kilbarchan	Family	Form	Problems
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Kilbarchan	Family	Form	Problems
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Family	Form	Resolutions
• Enumerators	(e.g.	1.	2.,	…,	n	in	Ely)
• Visual	indentation
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Lessons	Learned
• Value-type	generalizations
• Historical	documents
– OCR	errors
–White-space	layout
– End-of-line	hyphens

• Commentary
– Pattern	exceptions
– Skip	lengths
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Conclusion

• GreenFIE	is	“green”
– Learns	from	examples
– Improves	itself	with	use

• GreenFIE	diminishes	labor
– 333	records	extracted	with	150	user	actions
– 19.6	records	per	user	action	(Kilbarchan,	Person)

• Future	work:	tech-transfer	to	FamilySearch
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