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Decomposing a
Really Really Hard Problem
The goal is to build a common lineage-linked

family tree for the whole human race based
upon available records.

Decompose this seemingly impossible
challenge into 10 hard problem:s.

Allows researchers to focus on a part of the
overall problem.

lllustrated by a running example.
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Spatially parse
the page into
blocks to give
context and
meaning to
what is
written.

Zoning.

Document Processing

Zre/w Yidors ﬁﬂfw u*fmzzq,%t/b }w}

‘”;;@/ﬂ»ﬁw tn QA;,W@?”(Z( WAY ,M.&ﬂ 4/.(/4% fa.
7 recet 2/ };mM A 4&?”4’4 .ﬁ»”m A a-ma ’ ﬁ
g &ﬂﬁ%ﬁ.& J@t[&iﬂm—uyfw W\r ? AW -

./i*uud 41 nfjv‘[ Soar .é—;;:kw:w bt Fonszos. J,J(,ﬁ,ﬁ,, 7%(
f,/l gk, Lan ﬂ%miéﬂlm, erBller, ./Gm/mré Foegonicr o5

.mfo’ﬂt&vm’ nar Lol .'/‘,%, —

: -
= Fobverin 02, | orvena Qo %9‘%‘ AL
ﬁ Z/a ,46“7 J ;?Z:m/’? é?w:m;fm,/me@,%a/n/

Hnderqer, e @ﬁ;.@zwzﬁzu/./fwﬁw
@ fhareg 1 / " ans. T nateti mﬂm#’w// Jfayeﬂrﬁfkh VVLC/

& et e, /q,,ww’éfz.;a» jf;uu/kmﬂa.mn,d’m A /»e
it Revapsnoets, i rie Jor MM)X-!?% A 5ot ik

-ﬁi’r—qé{ﬁa ua;,w,r ﬁ&x»ﬂl@}‘fdltﬂﬂ/aﬁ/ﬁnu j]wc /M A lss
A Aot /:lw/u,‘,{/‘é’f u‘g'ék/‘f/prﬂ n
Nezder )‘Zﬁrﬂ;éﬂ-m btn 2 fpsifhccs) “
/IMMZIL s Hte ;Srrx{‘){(bh ; g;{'/e ﬁrfl v
——]
: S’g‘ /flﬂ/ frien w-(,/ ar Siloris /M%mf‘ﬁne;a Mn[{/;- ‘mm.m,//k)ﬂn o
2, 2 Py irmoven Frares s pmicnt JeSer St s Nlier., BA Jﬂ MSoreen .
V2 “ 4 5
e . Ffpa, Athin Hddane s
= eq;sv;w 'Iw o ¢ﬂr w{:::(:'if b}: uh;[z ,f 3’ wa‘ pvtndﬂlt &k P »

/i .Jt‘ﬁs ‘4
t fodie u[nl» < 64:1: orensest af}wv onar: -/LJLW,

= . ‘ Y

L i Lrip e

#Loe. Mm/

Farnrpre florisforn . Yietreh e Jilin
f@‘fz:,:bi,)ﬁfz’yﬁ*ﬂ , '/m/w'z?r //(I[(ﬂl/‘\r’/ ./A(/J&J’L dogren, {yA

D gim ity S ery Mertzrs itheen. «

AN ot .ﬂmz/(»,Vszlfmeﬁ 1 Tokse por Bpse l/wfwa;,,ggf%

ﬁ . 28 ./ Ser .rcn,i‘u.r@w/&h.tfn,
R T T

% ./V 2 gise //’ e
g j‘ﬁf}j%‘iﬂj}‘j’ /(‘t: ;4 ossholien  Jians Tudermon .
o by euneett, fa;%z Flanav:

%ss

A

,

Pt L nied

Lan: ¢
ﬁi}’f;{dau :;Z, {;’fayl /f;if/:a bt fl‘l’#';’f&[aﬂ,wﬂ
“ore nson Ay i Feormihae e, HomeHons T ;W/’bg.é»é ) j
G it Bl Derend Jow Tnr7. Boparha [l e
AN 1s ,,&;,:/2,“4 dovem, Jwé&bﬂ, :ta-ﬂ f/bﬂdﬁwﬂb ﬂ[m\l “

’ /‘mm /i ron fzmﬁf}

T Hieks St Mw,ww%’ *»‘fﬁllam" J

?w 7’9‘ «/434‘;4. %M/ %/;‘m /1—4‘1( dm ﬁ«/ﬁf‘ ‘, ’ :
Jere SnSburte /fﬁoﬂ( SFlamen, Tope mm }?/yy/ v
Farsar, Larie B HpeSfors s uos gk
Ze @fvm%wﬁ/ Flry ;Z.fz;b.y/ Tonr wﬁ%/oﬁ%W',

9n
s /5L fﬂ;ta:iﬂ g//l;:jﬁdl f{ J/;cﬂf/ ZM/»JV/ wg;‘.%zg@ﬁ&f%e
‘ Fpriote Ly _/,,;,(4*; EAVE Y, ef. % .
P ey ey m/?fﬁ o,

%«u/ﬁﬁjga, &4 -gﬁwm‘.;lz{/ze/u Jrerse Sy ,7“,, / Kb ;/ .
il bt Bl ,;;/m,%fff:% -

u»{} % “&W%ﬂ %

"/é" %gc rwf Htribelte.

"V/Kk‘/;'énf ﬁt}ll{/l‘pl;‘,@m ﬂ

T G Segmarin, Jis
+. /8857

75% ;f;uluff t’,vi’ ,7‘141 ILJ%'“{ “p ,,»“}4” ;)lyllf,s, ‘ﬂfiz,a )

11888 //Lu@,&ﬁ»ﬂ i Enifpre, Bl Prikoes ?&,ﬂ"&i M (o Maior g

é /ﬁMﬁM «/.JMJLc&W o ( @z@ f;’ﬂ/v{éﬂ»j{ #/

%70 Trssle fodb MAM@%{W;“/%’Z” hitelior.  Notnly
wx‘mﬁz’f AL bt e o Saghulond

‘fﬂ”z/’ w%’”&‘z"""{ ’ﬁ’*l e ./Kefa.,wc&rﬂ et b s /}fg&
o dlninte, Hne Sorened
fo%/m 1“‘4;%17 yﬁ«/ %MWZW’A%‘& ‘VM Z;/Je Dél;’qy)t#
Y Sane Hald, Ol ﬂaw’%,f oo roen, e ffﬁm"
e Dons @weiw vvl /
\_29/. j“ﬂ“’f( ﬁﬂ %f/wﬁ W4, ;Q’erfw‘%fw %«é’f‘ e@% b sé

’g’/ e foren (e t‘“’f»'f 1oz 1B € s e b g o AL
Mfﬁ Mﬂta v -’ //"" l‘-/t/é’ho‘§,,j¢4‘4;'%

ot Giptin Soi e Torsh Nlb Helizr, Ao
j';,,:%z P T
/q",ﬂ /}7///( 9/’/17‘21‘0‘2” ?{’Lﬂy?},,,/’l;,_,””f /ngeﬁ D[‘ffgzlh

s
2‘7’1 g s -/7 2l jeloen, e Hienser, Seter Torenseh,;

2z Ji J‘v‘fz/yu}
o f anch: Gip Guuanbusels ~§“"/‘ pae/eder !MZ{ ng‘/ff s
i dldzbnee g, Joreh, . Sywelicn, O t/xyf e ety
e e s Ao o Sorene — K
4 /lj\t ul./ Yo -/£5ZA;//7I i J‘m %,ﬂj}uwﬂ,ﬂ({ﬂ
I N ﬁ«qﬁw&;»yﬁa‘&w \ %‘J Mﬁ/@ﬂ Mm»,,/m
b si72 fy)&ﬂ-ﬂﬂ @t ./maw —

'*; l'cf;’f 2ot ;

/
O oy it e

991'/4 f;uwj




Handwriting
Recognition &
Optical Character
Recognition (OCR)

Document
Digitization

=

v

Document
Processing

|

Digital Experts
Digital Assistants

v

=)

Document
Markup

=

v

ﬁ Data Extraction

v

=)

Family Linked
Data Model

=

v

Intelligent Search
Visualization

Human Computer
Interface

=)

Record Linking
Merging

*

=)

Population
Reconstitution




Lines
passed from
image to
handwriting
recognizer,
and collates
the results
back into an
annotated
transcript of
the record.
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[Annotated transcript] ~
[Christening Record]
[Source: Church records, Oro, Frederiksborg, Denmark]
[Image 112]

[Heading] 1810

[Margin Note] 29¢" Sondag p. 3 Konger.

[Body]

[Line 1] Thyge Pedersens Son dobt Anders. Faddern
[Line 2] Henning Pedersen, Soren Michelsen, Hans
[Line 3] Andersen, Else Ole Rasmusens hustru, Prae
[Line 4] stens hustrue bar det.—

[ Annotations are added
or inferred by the
document processor
with human input.]

A transcript is a faithful
copy that preserves the
characteristics of the
original as much as
possible, making a
useful copy for further
analysis and research.
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Document Markup

[Source: Church records, Oro, Frederiksborg, Denmark] (Danish)

[Image 112]

[Heading] 1810

[Margin Note] 29¢" Sondag p. 3 Konger.
[Body]

[Line 1] Thyge Pedersens Son dobt Anders. Faddern

Categorize text into semantic
elements: names, dates, places, etc.
Adds markup to the document to
convey this information.

[Line 2] Henning Pedersen, Soren Michelsen, Hans Uses Date Authority

[Line 3] Andersen, Else Ole Rasmusens hustru, Prae

[Line 4] stens hustrue bar det.—

Uses Name Authority
Uses Place Authority

[Source: Church records, Oro, Frederiksborg, Denmark] (English

[Image 112]

[Heading] 1810

[Margin Note] 2"Y Sunday past 3 Kings.
[Body]

Translation)

[Line 1] Thyges Pedersen’s Son christened Anders. Witnesses
[Line 2] Henning Pedersen, Soren Michelsen, Hans
[Line 3] Andersen, Else Ole Rasmusen’s wife, the Priest’s

[Line 4] wife carried the child. —
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Facts

* Also called assertions
(facts with associated
confidence ratings).

* Answer the questions:

— what (fact type)

— who/role (might be
multiple persons)

— when (date)
— where (place)




Data Extraction

Inferred Facts:

Source Citation: Oro, Fredericksborg, Denmark Church Records,
Christenings, Image 112 [Document Processor]

Location is Oro, Fredericksborg, Denmark [Place Authority]

3 Kings Day is January 6. [Date Authority]

2"d Sunday past 3 Kings Day in 1810 is January 14, 1810. [Date Authority]
Anders Thygesen was christened

Thyges Pedersen was the father of Anders Thygesen

Henning Pedersen was a witness to the christening of Anders Thygesen
Soren Michelsen was a witness to the christening of Anders Thygesen
Hans Andersen was a witness to the christening of Anders Thygesen
Else was a witness to the christening of Anders Thygesen

Else was the wife of Ole Rasmusen

The Priest’s wife was a witness to the christening of Anders Thygesen

(12 Facts from this simple Christening record.)
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Family Linked Data Model

Christening Event

January 14, 1810 ther
Oro, Frederiksborg, Denmark Anders Thyge
Thygesen Pedersen
Witness B
itness :
Witness\  Witness™Witness
Henning Soren Hans .
Pedersen Michelsen Andersen Else [Wife]
Wife Wife
Ole _
Priest
Rasmussen
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Record Linkage/Merging

Record linking determines when two or more Duplicates are merged together
different records refer to the same individual. to build lineage-linked families.
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Search, Visualization &
Computer-Human Interface
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Summary

| have surveyed 10 problems that are on the
critical path to a revolutionary break-through in
the way we do genealogical research.

There are undoubtedly other important problems
that impede family history that haven’t been
mentioned or haven’t yet been identified.

The Family History Technology Workshop is held
to discuss these kinds of problems.

The hope is that technology can put the ultimate
goal of assembling a family tree for all people
within reach.




