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The State of “Handwriting 
Recognition”
A.K.A “Automated Indexing”
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80-80 Research Goal

Be able to automatically extract at least 80% of 
genealogical fields with 80% or greater word 
accuracy across our entire corpus (4B+ 
images) 
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Today
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Today
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Today
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Not Yet



8

(Surprisingly) Not Yet
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Not for a while…
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Hopefully Someday L
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Infinity Project

• Volunteers are more likely to index records 
containing their own family

• “Just in time” quality vs. up-front perfection
• Removing other bottlenecks
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Event Type: Marriage
Event Date: 4 September 1812
Event Place: St. Mary’s, Nantwich, Cheshire, England, UK
Bride: Mary Topham
Groom: James Morrey
Groom’s Occupation: Cordwainer
Bride’s Occupation: Spinster
Marriage Officiator: John Latham
Marriage Officiator Title: Curate
Marriage Validation: Banns
Witness 1: Charlotte Robinson
Witness 2: Henry Morrey
Page Number: 253
Record Number: 527
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So we’re done, right???
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End goals of FH records

• A family tree containing one—and only 
one—record of every person who has lived 
on the Earth

• Tell a coherent (and hopefully entertaining) 
story

• Render value to all people worldwide
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AI to the rescue?

“Magical AI 
Box”
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How might we structure the data 
differently to achieve these goals?
• Break open the “silos”
• Take advantage of everything we know
• Make everything queryable
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Knowledge Graphs
(Rebooted)
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person342125 Mary
has_given_name

Subject Predicate Object

Entity1 Relationship Entity2

Triple Stores
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• Launched 2012
• Backs Wikipedia and sister projects
• Funded by the Allen Institute for AI, Gordon 

& Betty Moore Foundation, and Google
• Currently contains almost 80M entities
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Ancestors of George Washington
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Ancestors of George Washington
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Ancestors of George Washington
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George Washington Mary Ball

97%
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Descendants of Genghis Khan
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Wikidata People with a Family Tree ID
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Descendants of John Lathrop who 
played sports
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Which facts are “genealogical”?

• Name, gender, birth date, relationships, etc.
• Occupations?
• Religion?
• Business associates?
• Whereabouts on a given day?
• Sports team?
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I want to know…

• Who might have taught James Morrey the 
shoemaker trade?

• Were the witnesses related?  How?
• Who might have been Henry Morrey’s wife 

(given age, proximity, religion, social status, 
etc.)?

• How many different James Morreys are 
there within a 50 mile radius?

• Does this possible duplicate have an “alibi”?
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Given Name: James 
Surname: Morrey

Gender: M
Likely birth range: 1713-1802

Given Name: Mary
Surname: Topham

Gender: F
Likely birth range: 1713-1802

Given Name: John 
Surname: Latham

Gender: M 
Likely birth range: 1742-1787

Given Name: Charlotte 
Surname: Robinson

Gender: F
Likely birth range: 1750-1794

Given Name: Henry 
Surname: Morrey

Gender: M
Likely birth range: 1750-1794

Cordwainer

Curate

Spinster

Shoemaker

Event Type: Marriage
Event Date: 9/4/1812

Validation: Banns

St. Mary’s Parish 
Church

Groom Bride

Officiator

Witness

Name: Nantwich
Level: City

Name: Cheshire
Level: County

Name: England
Level: County

Name: United Kingdom
Level: Country

Name: Nantwich
Level: Parish

Name: Church of England
Level: Religion

Name: Chester
Level: Dioceses

URL: …
Page: 253

Record: 527

Single Person 
(never married)

has_occupation

has_occupation

same_as

same_as

has_role has_role

has_role

has_role

has_role

has_occupation

part_of

part_of

part_of

part_of

part_of

employed_by

employed_at

owned_by

in_event in_event

in_event

in_event

source_of

located_in

Person

Role

Event

Record

Structure

Place

Org

occurred_at

Key
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Other World Knowledge

St. Mary’s
Year Built: 1340

Name: Nantwich
Level: City

Name: Cheshire
Level: County

Name: England
Level: County

Name: United Kingdom
Level: Country

Name: Nantwich
Level: Parish

Name: Church of England
Level: Religion

Name: Chester
Level: Dioceses

part_of

part_of

part_of

part_of

part_of

located_in

owned_by

GEOPOLY: [(53.0672,-2.5210), (53.0672,-2.5202), (53.0668, -2.5202), ..] 

GEO: (53.067112, -2.520631)

GEO: (53.067000, -2.522000)

GEO: (53.166667,-2.583333)

GEO: (52.561928,-1.464854)

GEO: (54.093409,-2.89479)

Name: Stonely Green
Level: Village

GEO: (53.067000, -2.522000)

About 1.8 Miles
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Other World Knowledge (Cont.)

Saturday

day_of_week

September 1812

1812

part_of

part_of

4 September 1812

Morrey-Topham Marriage
Event Type: Marriage

Validation: Banns

occured_on

Battle of Borodino
Event Type: Major Battle

Name: Borodino
Level: Village

Name: Mozhaysky
Level: District

Name: Moscow
Level: City

occured_on

7 September 1812
part_of
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“Facts” as Probabilities

Given Name: Charlotte 
Surname: Robinson

Gender: ?

Given Name: Charlotte 
Surname: Robinson

Gender: F

Given Name: Charlotte 
Surname: Robinson

Gender: F (0.94)
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Ranges as Distributions

Given Name: James 
Surname: Morrey

Gender: M
Likely birth range: 1713-1802
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Temporal Qualifiers
Name: Nantwich

Level: City

Name: Cheshire
Level: County

Name: England
Level: County

Name: United Kingdom
Level: Country

part_of

part_of

part_of

Name: Cheshire East
Level: District

1500-1998

part_of
1998-Present

part_of
1998-Present

Mesquita et al., 2019
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Other Digital Attributes

• Autographs
• Thumbprints
• DNA data
• Photos
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Sources of knowledge
• Historical Records
• Family Tree
• Standards/Authorities
• Catalogs
• Books
• Wikipedia and Help Wikis
• Family History Guide
• Public genealogy sites
• Other knowledge graphs
• …



39

How Big?

• ~20 entities per image * 4B images ~= 80B 
entities

• 2-3 times as many triples ~= 160B
• Not just records—Family Tree, etc… 1T 

triples?
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Collapsing the Graph

• The knowledge graph is typically not the 
“system of record”

• Knowledge Fusion
• Regular rebuilds
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Is this even possible?
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Diffbot

• Fully automated
• 1T triples (10B entities)
• Rebuilt from scratch every 4 days
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…but good ontologies are hard.

• Some of the ontology already exists 
(Wikidata)

• Deal with it!  It’ll be worth it J
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Can AI “learn on its own” from a 
Knowledge Graph?
• Short answer: not really (yet)
• We’ll never know if we don’t have one!
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Questions/Comments?
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Resources: Wikidata Query Builder

https://query.wikidata.org/

https://query.wikidata.org/
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Resources: Diffbot TWIML&AI talk
https://twimlai.com/twiml-talk-319

https://twimlai.com/twiml-talk-319
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