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Acquisition Pipeline

Strategic Planning
Field Negotiations
ield Capture>
HQ Image & Metadata Ingest
Image Auditing
Cataloging
Collection Treatment
Waypointing
Book Scanning
Oral History Recording
Post-Processing/Quality Control
Coad to Search Enging, Publish




Field Capture: Blur Detection

(Alan Cannaday)




Field Capture: Blur Detection




Field Capture: Blur Detection
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Field Capture: Blur Detection
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Load to Search Engine:
Constraint Satisfaction ot woodtieia)

Doc. Found: 6 Mar 2014
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Load to Search Engine:
Constraint Satisfaction ot woodtieia)

Doc. Found: 6 Mar 2014

Existing assertions:
Blood type of father, mother, and child all A-.

New assertion: ,

Child’s blood type B- Probability of ChildBloodType for MotherBloodType and FatherBloodType

--------------------------------------

Conclusions: Probability = 0.0. — i
(1) Parentage wrong I X 7777777777
(2) One or more blood types wrong | FatherBloodType | 5

____________________




Automated “Green” Indexing

“Green”: improves with use—learns from user interaction

Intelligent Indexing =C L S e |
“Click” Annotator - ""“:;7
GreenFIE-HD ~‘~'
Obituaries (100M+) § 3
— FRONtIER
— Machine Learning

Scanned Books (100K+)

— ListReader

— FormReader/TableReader
— OntoSoar

GreenFIE-HD**
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“Green” Intelligent Indexing

(Robert Clawson, Doug Kennard, ..., Bill Barrett)

i

to

10



13

“Green” Intelligent Indexing
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“Green” Intelligent Indexing
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“Green” Intelligent Indexing
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An N OtatO I (Christopher Almquist, ..., Steve Liddle)

! & My Drive - Googli- x; ~ Annotator

Donald McKen-zie

Gerard Lathrop Mary Ely Wiam Gerard Latnro n zie, West Indies, who was b. 1812, d. 1839. i
(The widow is unable to give the names of her husband’s parents.)
Nathan Tilestone Jenn | Maria Miller charotte srackett Jon | ) Their children:
1. Mary Ely, b. 1836, d. 1859.
2. Gerard Lathrop, b. 1838.
William Gerard Lalhm\ Charlotte Brackett Jen Maria JE.‘I"IHH"IQS n

Abigail Huntington Latl

Mary Ely n

Gerard Lathrop

William Gerard
Daonald McKenzie
Anna Margaretta

Anna Catherine

Add Record

241213, Mary Eliza Warner, b. 1826, dau. of Samuel Selden Warner
and Azubah Tully; m. 1850, Joel M. Gloyd (who was connected wnth
Chief Justice Waite's family).

243311, Abigail Huntington Lathrop (widow), Boonton, N. J., b.
1810, dau. of Mary Ely and Gerard Lathrop; m. 1833, Donald McKen-

243312. William Gerard Lathrop, Boonton, N. J., b. 1812, d. 1882,
son of Mary Ely and Gerard Lathrop; m. 1837, Charlotte Brackett
Jennings, New York City, who was b. 1818, dau. of Nathan Tilestone
Jennings and Maria Miller. Their children:

1. Maria Jennings, b. 1838, d. 1840.
2. William Gerard, b. 1840. i
3. Donald McKenzie, b. 1840, d. 1843. f W

4. Anna Margaretta, b. 1843.
5. Anna Catherine, b. 1845.

243314. Charles Christopher Lathrop, N. Y. City, b. 1817, d. 1863,
son of Mary Ely and Gerard Lathrop; m. 1856, Mary Augusta Andruss,
992 Broad St., Newark, N. J., who was b. 1825, dau. of Judge Caleb
Halstead Andruss and Emma Sutherland Goble. Mrs, Lathrop died
at her home, g9z Broad St., Newark, N. ]J., Friday morning, Nov. 4,
18g8. The funeral services were held at her residence on Monday, Nov.
7, 1898, at hali-past two o’clock P. M. Their children:

1. Charles Halstead, b. 1857, d. 1861.
2 William (lerard h 82 4 1RAT

14

€ - C | [} dithers.cs.byu.edu/annotator.fh/edit php?type=form&id=4 | =
i Apps [ Calendar & My Drive - Goo... [ Inbox - embley.. . Annotator - Annotator2 - Annotator (fhtr.. - Annotator (fh) - Annotatorca .~ ling240Annotator % FamilySearch.org < ER Web Site €3 Zions Bank—W... »
T ———————————————————————————————————————————
‘= Upload =8 Existing - of# = o~ [+] Q
Person
Father Mother Child
Samuel Selden Wame | Azubah Tully Mary Eliza Warmer n THE ELY ANCESTRY. 419
SEVENTH GENERATION.
Gerard Lathrop Mary Ely Abigail Ely and Lathro| n



An N OtatO I (Christopher Almquist, ..., Steve Liddle)

! & My Drive - E(pgl‘ 9  Annotator ® - a B

€& - C | [} dithers.cs.byu.edu/annotatorfh/edit php?type=form&id=4 | =
2 Apps [ Calendar & My Drive - Goo... ~ Annotator (fi) ~ Annotatorca . ling240Annotator 4+ FamilySearch.org % ER Web Site €3 Zions Bank - W... »

P Inbox - embley... - Annotator .- Annotator2 .~ Annotator (fhtr...

o ——

Person
Father Mother Child
Samuel Selden Warne | Azubah Tully Mary Eliza Warner n
Gerard Lathrop Mary Ely

Donald McKen-zie

Gerard Lathrop

Nathan Tilestone Jenn

William Gerard Lathro|

Abigail Huntington Latl

Mary Ely

Maria Miller

Charlotte Brackett Jen

Abigail Ely and Lathro| n

Mary Ely n

Gerard Lathrop
William Gerard Lathro| n

Charlotte Brackett Jen n

Maria Jennings n

William Gerard
Donald McKenzie
Anna Margaretta

Anna Catherine

Add Record

‘= Upload =8 Fyisting - of# = o~ [ +] (-]

THE ELV ANCESTRY. 419

SEVENTH GENERNTION.

34121%. Mary Bilka Wabser, b, 1836, dan. of Samisd Selden Warteer
and Azubah Tully; fn. 1850, Joul M. Gleyd (who was conmreted '«mth
Ghief Justice Waite's family).

243311, Abigail Huntington Lathrop (widow), Boworton, N. J., b.
1810, daw. of Meary Ely and Gerard Lathrep; th. 1835, Duvald MdFdn-
zie, West Indlies, who was b. 1812, d. 1839,

(The widow is umible to give the namwes of her hushamntl’s parwnits.)

THedir children:

1. Mary Ely, b. 1836, d. 1859.
2. Gerard Lathzgp, b. 1838

247302, Willizm Gerard Lathrop, Boorton, N. J., b. 1812, d. 188z,
son of Mary Ely and Gerard Lathrop; . 183%, Oludleitte Braddtt
Jewhifgss, New York City, whe was b, 1818, daw. of Nathan Tilesiene
Jenmings and Baria Miller. Thair children:

1. Maria Jennings, b. 1838, d. 1840.
2. Williagm Gezard, b. 1840
3. Domald MeKeniie, b. 1840, d. 1843. f

4. Amma Margaretta, b. ¥843.
5 Amma Cutlredive, b. 1843.

2453w Olmarles Ghristopher Lathrop, N. ¥. Gity, b, 1817, d. 18673,

son of Mrary Ely and Gerard Lathrop; m. 1856, Meary Augpasta Andiass,

2 Broad St., Naweatk, N. J., who was b. i82%, dau. of Judge Caleb

tead Awuris and Efvma Sudferland Gobk. Nirs. Lathtep died

at her home, 662 Broad St., Newatk, N. J., Friday moming, Nov. 4,

1868. The funeral services were held at her residence on Monday, Nov.
7, 1898, at half-past two o'clack P. M. Tiwdir children:

1- Ohatles Halntand, b- 1857, d. 1éér.

a2 Willisem Garand

Twins.



Green FI E‘H D (Tae Woo Kim)

“Green” Form-based Information Extraction for Historical Documents

Form Bulider
e W Upicad 8 Existing - 573 ofgn * o~ e | ®
Name Birth Year Death Year
Mary Ely 1836 I || 189 [ % |
Gerard Lathrop 1838 [ | THE ELY ANCESTRY. 419
SEVENTH GENERATION.
Maria Jennings 1838 1840 (% |
241213. Mary Eliza Warner, b. 1826, dau. of Samuel Selden Warner
Wiliam Gerard 1840 B ¢ Azubah Tully; m. 1850, Joel M. Gloyd (who was connected with
Chief Justice Waite’s family).
Donald McKenzie 1840 1843 n 243311. Abigail Huntington Lathrop (widow), Boonton, N. J., b.
1810, dau. of Mary Ely and Gerard Lathrop; m. 18335, Donald McKen-
Anna Margaretta 1843 n zie, West Indies, who was b. 1812, d. 1839.
(The widow is unable to give the names of her husband’s parents.)
Anna Catherine 1845 [ x | Their children:
1. Mary Ely, b. 1836, d. 1850.

2. Gerard Lathrop, b. 1838

243312. William Gerard Lathrop, Boonton, N. J., b. 1812, d. 1882,

son of Mary Ely and Gerard Lathrop; m. 1837, Charlotte Brackett

Jennings, New York City, who was b, 1818, dau. of Nathan Tilestone
GreenFIE | Save Data | Save Form | Submit Completed Work Jennings and Maria Miller. Their children:

1. Maria Jennings, b. 1838, 4. 1840,

Actions Keyboard Shortcuts 2. William Gerard, b 1840, | b
ciick on token” annotate token (iefters and digits only) Tab next field 3. Donald McKenzie, b. 1840, d. 1843, | .
AIL-CICK ON token annotate token (elers, aigits 3 punctuation)| | Shit-Tab: previous field 4 Anma Margaretta, b, 1843,
mouse-select & cick annotate selected text click on Beld & Esc. move focus 1o field S. Anna Catherine, b, 1845.
hoid Ctrl. append annotation on click or Alt-Click (& for Mac) 1-9 add 1-9 nested fieids 243314 Charles Chrinopher l.nhrop. N. Y. Cit)‘. b. ISI'/'. d. 1865, |
CRCX O SIS Smer odk sode I Cletr annoxdon son of Mary Ely and Gerard Lathrop; m. 1856, Mary Augusta Andruss, |
- v ol e % oul recond 992 Broad St, Newark, N. J., who was b. 1825, dau. of Judge Caleb
TR SO0 8 e weon Halstead Andruss and Emma Sutherland Goble. Mrs. Lathrop died |
hover-= - remove i3St nesied record

at her home, 992 Broad St., Newark, N. J.. Friday morning, Nov. 4, %
1



GreenFIE-HD: Extraction Rule Creation

Person 1. Maria Jennings, b. 1838, d. 1840.
2, William Gerard, b. 1840.

FirstName" FirstName2 BirthYear DeathYear 3. Donald McKenzie, b 1840, d 1843 s- Twins.
Maria Jannngs 88 ) - x| 4. Anna Margaretta, b. 1843.
5. Anna Catherine, b. 1845.

-

\d{1]\\s([A-Z][a-2]{2,6})\s([A-Z][a-z]{4,10}),\sb\.\s(\d{4}),\sd\.\s(\d{4})\.

17



GreenFIE-HD: Recall Error Resolution

Persan
FirstName! FirstName2 Birth Year Death Y ear 1. charles Halstead, b. 1857, d. 1B6l.
aa n 2. William Gerard, b. 1858, d. 1861.
3. |Thec:dcr& Andruss, b. 1860}
o G - n 4. Emma Goble, b. 1B62.
- e -

i860

\d{1\.\s([A-Z][a-z]{2,8})\s([A-Z][a-z]{1,8}),\sb\.\s(\d{4})(\. | \sd\.\s(\d{4}))

gt

\d{IN\\s([A-Z][a-2]{2,8})\s([A-Z][a-z]{1,8}) \sb\.\s(\d{4}|\d{3})(\. | \sd\.\s(\d{4}))

18



GreenFIE-HD: Precision Error
Resolution

members from the old colonial Aldens, Brewsters,
Fullers, and Elys. Home Journal, Jan. 15, 1896.
@ 243316. Mary Cornelia Lathrop, b. 1820, d. 1879,
dau. of Mary Ely and Gerard Lathrop; m. 18480,
Wiliam Gorard n Jacob Dykeman Vermilye, 49 East 21st St., New York
n City, who was b. 1B1 7, son of William Vermilye
and Mary Montgomery. Their children
. 1. William Gerard, b. 1841.
— —— 8 Mary Ann, b. 1846.
3. Louisa Lathrop, b. 1851, d. 1853.

Home Journal [

Mary Ann

\\s([A-Z][a-z]{2,8})\s([A-Z][a-2]{1,8}),

gt

\d{1}\.\s ([A-Z][a-z]{2,8})\s([A-Z][a-z]{1,8}),\sb\.\s

19



GreenFIE-HD: Principles

e Look-ahead: automatic extraction
* Look-behind: rule derivation and adjustment

* “Green”: improves with use



Obltuarles Wlth FROntIER (Joseph Park)

(Fact Recognizer for Ontologies with Inference and Entity Resolution)

Brian Fielding Frost
Our beloved Brian Fielding Frost, — |
age 41, passed away Saturday morning,
March 7, 1998, due to injuries sustained
in an automobile accident. He was born
August 4, 1956 in Salt Lake City, to
Donald Fielding and Helen Glade Frost.
He married Susan Fox June 1, 1981 . — |
He is survived by Sugji?§gaﬁg\éaz;\§\\\\
dan (9), Travis (8), Bryce (&); parents,
three brothers, Donald Glade (Lynne),
Kenneth Wesley (Ellen), Alex Reed,

and two sisters, Anne (Dale) Elkins and
Sally (Eent) Britton. A son, Michael
Brian Frost, preceded him in death.
Funeral services will be held at 12
noon Friday, March 13, 1%98 in the
Howard Stake Center, 350 South 1600
East. Friends may call 5-7 p.m. Thurs-—
day at Wasatch Lawn Mortuary, 3401

5. Highland Drive, and at the Stake
Center from 10:45-11:45 a.m. Friday.
Interment at Wasatch Lawn Memorizl

EeceasedF’erson

_______________________

________________

AncestorRelationship

Y

Person

Park.

S

bling

————————

______________

----------------------
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Obituaries with FROnNntIER

Ontology Edit0r|

File Edit Shape Format Tools Window Help
DEE|o oAl RTi|s=HInnBEd

Brian Fielding Frost k|[e O A A

our beloved Brian Fielding Fi B ontology Snippet Editor - ObitExtrOntxm =RIEEE X
age 41, passed away Saturday || ontology Snippets

March 7, 1998, due to injurie [#-Descendant(Son2) » || Ontology Snippet

[t} Descendant(Son3) ’ Delete Ontology Snippet ]
-Descendant(Sonl)
escendant(Son appositive) MName:| Sibling(Sister2withSpouse)
orn...to {Name} Ontology Snippet Expression
?&?HEE;F&?;:&E;{;;;Ouse] \b(sister)s?,?.{1,30}2\s({first})\s(\({first}\)\s {last}|) \b #
ibling(Brother2withSpouse
ibling(Brother3)
ibling(SisterlwithSpouse

in an automobile accident. He
August 4, 1956 in Salt Lake (
Donald Fielding and Helen Gl:
He married Susan Fox on June
He is survived by Susan; sons
dan (9), Travis (8), Bryce (¢
three brothers, Donald Glade
Eenneth Wesle (Ellen), Alex
nne (Dale)

-5ibling-SiblingName(x1,2)
-Sibling-SiblingRelationship(x1,1)

~-Sibling-SiblingSpouseName(x1,3)
dd new Ontology Snippet

Brian Frost,
Funeral services wil s
noon Friday, March 13, 1998
Howard Stake Center, 350 South 1600
East. Friends may call 5-7 p.m. Thurs-—
day at Wasatch Lawn Mortuary, 3401

5. Highland Drive, and at the Stake
Center from 10:45-11:45 a.m. Friday.
Interment at Wasatch Lawn Memorizl
Park. A e

______________

Other [ Lo

ibling T '
\\\\‘ ! Relationship !

22



Obituaries with FROnNntIER

proTTTT T T T I

| DeceasedPersonName 1 ! Age i
FTTTTTTTTT i roTTTTTIIIs !
! BirthDate | / DeathDate |
! e i
S DeceasedPerson R '

b
'F'erson
/V

Ancestor Spouse

nferredFullName

e ! Descendant Othe

ibling

i ;
| SiblingSpodsename |
! '



Obituaries with FRONt

[(?7a rdf:type s:Ancestor) -> (?a rdf:type t:Person)]
/ /Name

[(?n rdf:tvpe s:AncestorName) -> (?n rdf:type t:Name)]

[(?7a s:Ancestor-AncestorName 7n), (?n s:AncestorNameValue 7nv)
—>

(?a t:Person—-Name ?n), (?n t:NameValue 7?7nv) ]
//Person-Child relationship for Ancestor (only for parent in this example)
[(?p rdf:type s:DeceasedPerson), (?a rdf:type s:Ancestor),

(?a s:Ancestor-AncestorRelationship ?ar),

(?ar s:AncestorRelationshipvalue 'parent')
—>

(?p rdf:type t:Child), (?a rdf:type t:Person), (?a t:Person-Child ?p)] EBMthei iBHumcei iDethme i iDethmcei
//Gender i ! ! | ! ! i !
[(?father rdf:type s:Ancestor), makeSkolem(?g, 7father),
(?father s:Ancestor-AncestorName ?n),

(?n s:AncestorNameValue ?nv),

isMale (?nv, 0.950)
—>
(?g rdf:type t:Gender), (?father t:Person—-Gender ?7g),
(?g t:GenderValue "'Male'}]

Y

| Person —

Person
Ly

=
=
o
@
w
&,
o
=
A
@
o
=
=1
3
wn
=
=

______________________ ) : i InferredFullName

Child Spouse

Ancestor™|

Spouse

L ! Descendant Other
e 1 S

bling
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Obituaries with FROnNntIER

"

| £ | Person[1:1] InferredFullName[1:¥]

= [E] e- |

Person InferredFullName
osmx68 # | |Ellen Frost s
0smx72 = |Travis Frost —
0smx99 Brian Fielding Frost
osmx107 - | |bynne Frost |
el N0 K rmmntb VAlaelnse Croact
Person InferredrFullName _ Person
osmx121 Alex Reed Frost
osmxlls Bryce Fpost S N s A e
asmx109 Kenneth Wesley Frost
0smx68 ellen Frgst 4 [ 1 &= N T~ T
05Mx99 Helen Glade Frost InferredFullName
osmx119 Travis Frost
0smx91 Susan Fox Frost
osmxl6l Donald Glade Frost Child Spouse
osmx107 Donald Fielding Frost
0smx195 Brian Fielding Frost
0sSmMX125 N\ Lynne Frost _ ) d ’LM‘
osmx113 N Sally Frost Britton | £ | Person Spouse MarriageDate MarriagePlace Pe... | =
osmx153 N Michael Brian Frost
osmel51 N Kent Britton Person Spouse MarriageDate MarriagePlace
osmed 49 N ARmg Frost Elkins osmxG8 - | |osmx68 « | [June 1, 1981
0smx165 N Jurdan\g(nst S = P— — add new...
osmx72 \__|Dale Elkins add new...
AN 0smx99 - | |0smx91 .
add newv... Delete e _am—
’ \H\\ I 4 (1 T
Pers Spouse MarriageDate MarriagePlace
osmxlel osmxl25
osmx113 osmxlsl
0smx195 osmx91 June 1, 1981
0smx109 osmx68
osmx149 0Smx72

add new... ” Delete ]

25



Obituaries with FROntIER

o .
Jordan Frost |
J’f | | .:: o N [
Michael Brian Frost Bryce Frost | s f
v o oo
.‘.C e
réd %5
' 28 A

-,

o'y . : : - . A
..~:-:-'J Brian Fielding & Susan Fox Frost | (£| Alex Reed Frost
2 = . Th

Kenneth Wesley & Ellen Frost
Dale & Anne Frost Elkins ol d
w Yy Kent & Sally Frost Britton

Donald Glade & Lynn Frost

Donald Fielding Frost & Helen Glade Frost

26



Obituaries with Machine Learning

(Pat Schone)

nd\JavaWorkspace\fhd-name-entity-data\DONE_DATA\PC_OBITS_13K_BYU_Pilot.txt.UTF8.P|

| £ CG:\Users\boiseboul
File Edit Help

AL
H HAS_STDATE
| HAS_ST_PL

HAS_ST_TM

| chewca |
U UETPLACE | oving angd went home to be with Jesus after a
long battle with kidney failure.

HAS_RESPL
HAS_ENDDATE

EVENT.xlife

- , WO a and —and five HAS_END_PL

friends and family. HAS_END_TM
HAS_SPOUSE

HAS_FATHER

HAS_MOTHER

IS_SAME_AS

=

'S_CONTACT
AGE_OF

e
Funeral servicesiord will be held _ atthe | EMPLOYED_BY

HASFAMMEMLST

Orangeville D’DS Wgeti Chapé
HAS_EVENT

Family will be &t Mitchell Funeral Hom NIBHEEY venin MEMBER_OF

g from v and at the church from prior to services. NAMEXTRA_OF
1 OCCUPATION_OF

OWNS

IntefmerTWiN be 1 the Orangeville City Cemetery. }S SUBPLACE_OF

_OF_ART

TITLE_OF
T M N D
[_] Show only arrows of table-clicked rows
Relation Entity1 Entity1Offset \ Entity2 | Entity20ffset
E1:HAS_STDATE Kay) Shumway [00021591 |November 18,2011 [00021604 -
E3HAS_ENDDATE Kay] Shumway [00021591 [April2,2013 00021624 =
R40:IS_SAME_AS Kayj Shumway [00021660 [Kay; Shumway [00021591 =
ZHAS_EVENT [Kayj Shumway [00021660 [Funeral Senvices 100021639
Z HASFAMMEMLST [Tye [00021687 lson [00021680 i
ROO:HAS_SPOUSE ITye 100021687 |Laici Shumway 100021695
R401S_SAME_AS [Laici Shumway 100021695 |Kay) Shumway [00021660
Z HASFAMMEMLST [Laici Shumway 100021695 |son 100021680
Z:SUBPLACE_OF [Blanding 100021749 Utah 100021759 =
——_______ ——— ==




Obituaries with GreenFIE-HD

DeceasedPerson

MName Brian Fielding Frost
Age E

DeathDate March 7, 1998
DeathPlace

BirthDate August 4, 1956
BirthPlace

|Brian Fielding Frostl

Our beloved Brian Fielding Frost,
age passed away Saturday morning,
March 7. 1998 due to injuries sustained
in an automobile accident. He was born

| August 4, 1956 )in|Salt Lake City, to
Donald Fielding and Helen Glade Frost.

He married Susan Fox on June 1, 1981.

He is surwvived by Susan; sons Jor-

dan (9), Travis (8), Bryce (6); parents,
three brothers, Donald Glade (Lynne),
Kenneth Wesley (Ellen), Alex Reed,

and two sisters, Anne (Dale) Elkins and
Sally (Kent) Britton. A son, Michael
Brian Frost, preceded him in death.
Funeral services will be held at 12
noon Friday, March 13, 1998 in the
Howard Stake Center, 356 South 1686
East. Friends may call 5-7 p.m. Thurs-
day at Wasatch Lawn Mortuary, 3481

5. Highland Drive, and at the Stake
Center from 18:45-11:45 a.m. Friday.
Interment at Wasatch Lawn Memorial
Park.
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I_l St Re d d er (Thomas Packer)

1555. Elias Mather, b. 1750, d. 1788, son of Deborah Ely and Rich-
ard Mather; m. 1771, Lucinda Lee, who was b. 1752, dau. of Abner Lee
and Elizabeth Lee. Their children:—

. Andrew, b. 1772.

Clarissa, b. 1774.

. Elias, b, 1796.

. William Lee, b. 1770, d. 1802.
Sylvester, b. 1782,

. Nathaniel Griswold, b. 1784, d. 178;5.
. Charles, b. 1787,

=L R

e

1556. Deborah Mather, b. 1752, d. 1826, dau. of Deborah Ely and
Richard Mather; m. 1771, Ezra Lee, who was b. 1749 and d. 1821, son
of Abner Lee and Elizabeth Lee. Their children :—

1. Samuel Holden Parsons, b. 1772, d. 1870, m. Elizabeth Sullivan,
2. Elizabeth, b. 1774, d. 1851, m. 1801 Edward Hill.

3. Lucia, b. 1777, d. 1778

Lucia Mather, b, 1779, d. 1870, m. John Marvin.

Polly, b. 1782,

Phebe, b. 1783, d. 1805.

William Richard Henry, b. 1787, d. 1706.

Margaret Stoutenburgh, b. 1704.

2 o B

29



ListReader

1555. Elias Mather, b. 1750, d. 1788, son of Deborah Ely and Rich-
ard Mather; m. 1771, Lucinda Lee, who was b. 1752, dau. of Abner Lee

and Elizabeth Lee. Their children:— =
— "l

. Andrew, b. 1772, &
. Clarissa, b, 1774. — III.IIE

. Elias, b, 1776,

=T CR R s o W=

1556. Deborah Mather, b. 1752, d. 1826, dau. of Bel —“\n8
Richard Mather; m. 1771, Ezra Lee, who was b. 174
of Abner Lee and Elizabeth Lee. Their children~ .
1. Samuel Holden Parsons, b. 1572, 418 —EI'I,II"!:
2. Elizabeth, b. 1774, d. 1851, m1801 Edward Hill. \ —"\nf
3. Lucia, b. 1777, d. 1778, —WIII,H.S
4. Lucia Mather,b/,ng/d 1870, m. John Marvin.
5. Polly, b. 1782, —"\nf
6. Phebe, b. 1783, d. 1805, wl'l. 7
7. William Richard Henry, b, 1787, d —
8. Margaret Stoutenburgh, b. 1704-

. Andrew, b. 1772.\n"
. Clariszza, b.

- m
. William Lee, b. 1770, d. 1802, . Elias, b. 1776.\n
. Sylvester, b. 1782, —_ I'l,]:|-5.
. Nathaniel Griswold, b. 1784, d. 1785, —EI'I,II-E
. Charles, b. 1787, .o .
—"\n7. Charles, b. 1787.\n
. Margaret Stoutenburgh, b.

1774.\n"

Polly , b. 1782.\n"
Bylvester, b. 1782.\n"

1794 \n"

. William Lee, b. 1779, d. 1802.\n"

. Nathaniel Griswold, b. 1784, 4. 1785.\n"
. Lucia, b.
. Phebe, b.
. William Richard Hemry, b. 1787, d. 1796.\n"

1777, 4. 1778.\n"
1783, d. 1805.\n"
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—— — [8p] [Dg] . [Sp] [UpLo+] , [8p] [Lo] . [Sp] [DegDeDgDe] . [Sp]
—“nl. Andrew, b. 1772.\n"

—“\n2. Clarissa, b. 1774.%n"

—:"n.n3. Elias, b. 1??5.1:::

—“\n5. Sylvester, b. 1782.\n"
—“\nT. lez, b. 1787.\n"
—“\nB. M st Stoutenburgh, b. 1794.\n"
—[SF'] [(Dg] . [8pINUpLo+] , [8p] [Lo] . [Sp] [DngngDg] [8p] [Lo] . [Bp] [DgDgDgDe] . [Sp]
—“\n4. Williak Les, b. 1779, d. 1802.\n"
—“\n6. Nathanie\ Griswold, b. 1784, d. 1785.\n"
—*\n3. Lucia, b.\{777, d. 1778.\n"
—“\nf. Phebe, b. 1X83, d. 1805.%n"

— "\n7. William Rich Henry, b. 1787, d. 1796.\n"

[Record]

[o-Field— [b-Field] Tﬂl -End-Field]

N
[b-Cont]  |[\n-End-Delim]

[b-Delim]|

[\n-Delim]| |["~11-C" ont]|
| /|

| /1 \
/| B [SpH[Lo]|'

' ! \
| |[Sp]| [UpLo] ' |

nﬁﬁw P'ﬁé\\\‘umu |b|r’7| E
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ListReader

[n-Field]—

|["~11-Deli1‘1'ﬁ| |["~11-C" ont]|
| /

_{[Record]|

[O-Field] To-EndTied]

[b De11111]| I b C 011t]|

[\n-End-Delim]

J //allll Ill m | ] f%‘ﬂp]'l[LO]l
|[5le 0 [ E | N |[sp]H[D2DEDEDE]|
\\ \\ —
|m||<|ﬁ| FEOECr ||b|ﬁ| In(RlEE

(AnD(NAH{LHO\.L\nD(([A-Z]+[a-z]+ | [A-Z]+[a-z]+[A-Z]+[a-2]+)))((, ([ \n])([Nd]{4})((\.)([\n]))

??

Label Fields>

Person

ChildMr 5
Name Poly
BirthDate 1782

32




Test Fmeasure
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I_l St Re d d er (Thomas Packer)

Fmeasure vs. Cost for ListReader and CRF
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FormReader

GENERAL DECLARATION
{Outward/Inward)
AGRICULTURE, CUSTOMS, IMMIGRATION, AND PUBLIC HEALTH

N e NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Nelonshty snd Registration V.8.A FieM APOLLO 11 pyee . JULY 24, 1969
Departure from ‘M ; Arrival at Hm%ﬂgﬂh]ﬂ.,&l\.. .

FLIGAT ROUTING
(*Place™ Columm always 1o Hat origin, every en-rowte stop and destination)

NU OF PASSENGERS

duoasiod ON THIS STAGE CARGO
|__CAPE KEMNNEDY |
00K | / il X
S - “—-’\»— Depariure Place:
——_| Embarking NIL MOON ROCK AND
T . 5 SOSR— MOON DUST
JULY 24, 1969 " cotoweL. PRI
HONOLULU | EDWIN E, ALDRIN, same fight .. NIL : SAMPLES _ Coege
e - Manifests Attached
Arrival Place;

Disembarking .. N1k

rough oo
e fight

MICHAEL C N

For oficial use only
Declaration of Health.

Persons on board knewn to be suffering from iliness other than sirwickness or
the effects of accidents, as weil 23 these cases of iliness disembarked durisg the
Sight:

NONE

HONOLULU' AIRPORT

Honoluly, Hawaii

ENTERED

Any other condition on board which may lead to the spread of disease: '
g Comraad I hivice.
TO BE DETERMINED Cuttoms Inpector

Detalls of each disinsecting or unﬂu) trestment ()hn date, time, method)
during the L If oo Jm«( Bas been earried out during tee flight give

datatis of mcet Teommt dainmncting:
Signed, if required :
Crew Mamder Coneernad
1 declare thst all statements and particalars contained in this General forms
tequired to be presented with this General Declarstion sre complete, exaet and troe to m k‘l o ..y keowiedge and that
all through passengers will comtinue/Dave continsed on the fight.

M-mm e v
Are you marvied, single, MUW?.—! S

pnmqmaﬁw If 5. gow o hesdond

IUM m-—-—nm-l

0 toConsts .. ({a /
hnlna-mpmmyu anada 7
e o sver lised in Canada? [/ _anuﬂu

Paf departsre from Corcis Daxe
P bnave Carats )
y U5 Jocwrision delonging [2 pasunger

huu ~y arried uCauu'nuunoll .. '4) 3
o’ Wyn‘ n 4
.i-.-rpw nw 21 ”%
; frow € ne ’
w*pz« rove £ 1/ b

0 -

"2
o a.(:t

e e o 1) oAt wwesn e ucuvm —uw " n-.u.
M5 00 Gamion atonnts. (B0 17 wOT sDmns axd MRN8 lr

“um.vmuodﬂuuhaub«) - -
“h&wm whick yoo come

(Groha
Thaleas,
g (oo n By O puce BeATAE) | e
'y mantaly defctive > . .. . ?,'Q
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1.ynn Frost
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O ntOSOa I (Peter Lindes, Deryle Lonsdale)

Children of JameEs Harwoobn, No. 103.

229. Myra, bornJuly 26,1835, 1n Eden,Vt. She married
ELygasa SPENCER, Dec. 25, 1851. They had five children:
Arvilla, born in 1852, is not living; Mariette, born Dec.
25, 1854, married Jonathan Snyder, have afamily; Lever-
ett, born Feb. 6, 1857, married Cora Smith, Nov. 2, 1879,
had two children, Perry F.and Ida I. Leverett died May
21, 1910; Rosa E., born Jan. 13, 1860, married Emmett
Byers, and have children; and Harrison, born about 1862,
is not living. Elijah Spencer died in the Union army in
1863, and his widow married JONATHAN SQUIRES, who
was born in Ohio, July 25, 1823, by whom she had one
son, J. Wilbur, born June 16, 1865, in DeKalb county,
Ind., married Cora M. Thomas, Aug. 24,1887, they reside
in St. Joseph, Mich., five children. Mrs. Myra Squires
died in Allen county, Ind., Feb. 13, 1874.

BYU CS Colloquium
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O ntOSOa r (Peter Lindes, Deryle Lonsdale)

+Wd+--Ss-+MVp+IN-+ |

| 1
A Mary died.v in 1853.

Soar l

in(died,N4)
1853(N4)
Mary(N2)
died(N2)

_____________

------------

! BirthDate |

N

_____________

Person(...)

Person(X1)
Name(X2,"Mary")
Person(X1) has Name(X2)
DeathDate(X3,"1853")

Name(...)

Draughter

OntoES

Person(...) has Name(...)

DeathDate(...)

__________

————————————————

Chiled

Person(...) died on DeathDate(...)

Person(X1) died on DeathDate(X3)

4/7/2014

BYU CS Colloquium
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O ntOSOa I (Peter Lindes, Deryle Lonsdale)

4. INEodore HNOruss, D. 180U,
4. Emma Goble, b. 1862.

<Miss Emma Goble WDF the<Hew York Chapter of the
Daughters of the American Revolutl is one of the youngest members to hold
office, but one whose intelligence and capability qualify her for such distinction.

<Miss Lathrop®is not without experience; in her present home and native city, Hewark.

H. J.,Gh®has filled the positions of<Secretary and treasurer>to thE(EiEiEZ
Friendly Societp>for nine years, secretary and president of the Woman's Auxiliary

nf Trinitn rhoerh Parich  freeacnerar nfF the S+ tatherine's Bnild nfF %F RBRarnahac

4/7/2014 BYU CS Colloquium 38



O ntOSOa I (Peter Lindes, Deryle Lonsdale)

.........

)
i Name re——— Person
|

+ Xp +
| + Ost + +o-m)s—t+ |
+-Wd-+-Ss-+ e A Mp---+ +---DG--+ |
| | | | || |

A Emma was.v official.a historian.n of the NYCDAR .

Soar

OntoES
“of”(x1,x )
“NYCDAR”( Emma”)
“Emma “historian”)
“historian” Organization{“NYCDAR”)

" ”n
“official” (x Person—Na Emma”)

Person-Officer-Organization(y1,“official historian”,“NYCDAR”")

4/7/2014 BYU CS Colloquium 39



GreenFIE-HD**

FRONtIER

ListReader } m==)) GreenFIE-HD

OntoSoar

Ever learning &
improving
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Research Wish List

Strategic Planning
Field Negotiations
Field Capture
HQ Image & Metadata Ingest  ocR alignment with
Image Auditing images across fonts and
Cataloging / typesetting layouts
Collection Treatment

Automated extraction i Waypointing
from filled-in forms, B

ook Scanning
tables and ahnentafel \Oral History Recording
templates i
Indexing

Semantic OCR Post-Processing/Quality Control
error correction Load to Search Engine, Publish
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Resea rCh WlSh LlSt (Jake Gehring)

Strategic Planning
Field Negotiations
Field Capture

Facial recognition

HQ Image & Metadata Ingest based on labeled
Image Auditing faces in other photos
Cataloging
Collection Treatment
Waypointing
Social/collaborative Book Scanning
indexing environments\Ora| History Recording

Indexing

Snippet indexing Post-Processing/Quality Control

on mobile devices

Load to Search Engine, Publish
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Resea rCh WlSh LlSt (Jake Gehring)

Strategic Planning
Field Negotiations
Field Capture

Extraction of lineage-

HQ Image & Metadata Ingest linked data in register-
Image Auditing style tables
Cataloging
Collection Treatment
Waypointing
Handwriting Book Scanning
recognition \Oral History Recording

Indexing

Search results Post-Processing/Quality Control

clustering based on ™™————__ | 55( to Search Engine, Publish
kinship networks
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Resea rCh WlSh LlSt (Jake Gehring)

Strategic Planning
Field Negotiations
Field Capture Extraction of lineage-
HQ Image & Metadata Ingest  jinked data from text
Image Auditing
Cataloging
— Collection. Trfaatment

Newspaper scanning, Waypointing
zoning, article Book Scanning
concatenation Oral History Recording
Indexing
Post-Processing/Quality Control
Load to Search Engine, Publish

Records hinting for
historical collections
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Resea rCh WlSh LlSt (Jake Gehring)

Strategic Planning
Field Negotiations
Field Capture
HQ Image & Metadata Ingest
Image Auditing Automatic document

Cataloging / classification

Image capture Collection Treatment

software to eliminate Waypointing
blur and focus issues Book Scanning

Oral History Recording

/ Indexing
Efficient routing of Post-Processing/Quality Control
work to volunteers Load to Search Engine, Publish

45



kd

c

2

:

o

o

@)

<

O

©

Q

¢

@

=

2

>~ &

=R
© ,
= n
m m m
< S
m g =
= £
(Vg 8
C
L
o)
c
FEIR 2
Cp i S
foat e m,,_.., _ =
i i % :
i rm.mm m.wwfz i 2
TR ¥
i ,;_Mm 5
LR : S

46



