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About Me

Bachelor and Masters of Arts in Linguistics
* Developed language learning games for Indigenous languages
* Analyzed learning English as an additional language for academia with ChatGPT

PhD Student in Computer Science at the University of Victoria (UVic)

Graduate fellow for Al at UVic Libraries Kula: Library Futures Academy
* - Tasked with finding where Al is most needed in University and Library archives



Context

* Asked to help with RAG for a specific collection of newspapers
* Tesseract OCR wasn’t sufficient, no money to use the solutions others have
presented on of paying for Transkribus and having enough human annotators.

* VLM-OCRtools an option...



VLM-based OCR

* Open-Source models returning very good transcriptions in fluent prose
* E.g.olmOCR, dots.ocr, Chandra, Hunyuan, GLM-OCR
* |deal to create embeddings for RAG
* Dis-enables in-place search in PDF /llIF
* No OCR modelis reliably returning position coordinates plus reading order with high
quality transcription (yet)

* High-compute, easy to be wasteful



Selling VLM-based OCR

* QOur newspapers stored with Internet Archive and transcribed with Tesseract & Abbyy
FineReader
* Memory institutions interested in VLM-OCR IF the outputs were in hOCR or AltoXML
format (native to Tesseract)
* Need awayto connect great OCR (from VLM-OCR tools) with coordinates

* ...which we already have reliably from Tesseract!
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Tough page!

Front page of newspaper (source)

* The Daily Colonist

* October12, 1972

* Victoria, British Columbia

* Digitized by Uvic Libraries.

* Transcribed and hosted by the Internet Archive.
Why challenging?

* High text density

* No consistency to layout

* Faded, smudged text

* Tabular content

Lots of hyphenations at end of paragraphs

Vancouver Island’s Leading Newspaper Since 1858

No. zso-nm: YEAR . - wcmnu, BRITISH COLUMBIA, mlmsm{ OCTOBER 12, 1972 - 'chm soaAT

Wztness. Hanoz Heart Rald ‘No Error '

e U.S. ‘Regrets
3t Bombing
\‘ Of Mission

lJS Swrchul |
By Sweden 1

Gaglardi ‘Delighted’ !
Bennett Plans gr=gim
To Take i

House Seat

Industry Gelting %
Off Lighter ool bl oo, ok

Than Thought =
Expensive
Nose Job

1 Hearing o
L l* INSIDE
DVICES' 50 ook toepse S R .
NS e Klssmger Still in Paris

Hostages

Food Costs Dish Up

. * Grits Easily Win Quebec Byelections
Opposition Ammo

. Blow to Separatists

7% Rat Hole
~~  Worth $18



https://archive.org/details/dailycolonist19721012

Tough page!
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... a forced drop*from a dams aged jet,~but this diplomat added -be was inside...
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OCR Word Objects:

Continued On Page 2

- word: ‘continued’ - word: ‘on’ - word: ‘page’ - word: ‘2’

- word_before: None - word_before: ‘continued’ - word_before: ‘on’ - word_before: ‘Page’
- word_after: ‘on’ - word_after: ‘on’ - word_after: ‘2’ - word_after: ‘2’

- hpos: 997 - hpos: 1128 - hpos: 1128 - hpos: 1238

- vpos: 4391 - Vvpos: 4397 - vpos: 4397 - Vvpos: 4394

- width: 119 - width: 27 - width: 59 - width: 10

- height: 19 - height: 13 - height: 22 - height: 16
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OCR Word Objects:

Continued On

- word: ‘continued’ - word: ‘on’

- word_before: None - word_before: ‘continued’
- word_after: ‘on’ - word_after: ‘on’

- hpos: 997 - hpos: 1128

- vpos: 4391 - Vvpos: 4397

- width: 119 - width: 27

- height: 19 - height: 13

LLM Cleaned Text:

‘Continued on Page 2’

Page

- word: ‘page’

- word_before: ‘on’
- word_after: ‘2’

- hpos: 1128

- vpos: 4397

- width: 59

- height: 22

Cealinusd

il i

word: 2’
word_before: ‘Page’
word_after: ‘2’
hpos: 1238

vpos: 4394

width: 10

height: 16




Bag of Words
OCR Text:

Continued On

- word: ‘continued’ - word: ‘on’

- word_before: None - word_before: ‘continued’
- word_after: ‘on’ - word_after: ‘page’

- hpos: 997 - hpos: 1128

- vpos: 4391 - vpos: 4397

- width: 119 - width: 27

- height: 19 - height: 13

LLM Cleaned Text:

Continued On
- word: ‘continued’ - word: ‘on’
- word_before: None - word_before: ‘continued’

- word_after: ‘on’ - word_after: ‘Page’

Page

- word: ‘page’

- word_before: ‘on’
- word_after: ‘2’

- hpos: 1128

- vpos: 4397

- width: 59

- height: 22

Page

- word: ‘Page’
word_before: ‘on’
word_after: ‘2’

word: 2’
word_before: ‘Page’
word_after: ‘2’
hpos: 1238

vpos: 4394

width: 10

height: 16

word: ‘2’
word_before: ‘Page’
word_after: None



Process

Create a’bag of words’ from the VLM-produced transcription

* Fuzzy match each word from the Tesseract output against the bag of words
* For multiple matches, compare words’ neighbor words

* Defer low-matches until all strong matches complete

* Checkfor possible merged words

e Check combinations (hyphenated words)

* Identify stray words by neighbors and word size



OCR Text:

VLM Text:
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OCR Text:

VLM Text:

None On Continued Page

=
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oy oy

None On Continued Page
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Page

Page

Page

2

None

oy

Page
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Bag of Words: Continued, On, Page, 2



OCR Text:

VLM Text:

Continued Page
Na® Na®
on
or
o o
Continued Page

On

On

Page

Page

Page

Page

None

None

Bag of Words: On, Page, 2
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I did, and the low-hitting jet
was not damaged.

Several planes made sever-
al sorties. I saw at least three
jets. The Canadian military
attache here, a Maj. Dupuis,
says he saw five or six over

the city centre.

... a forced drop*from a dams aged jet,~but this diplomat added -be was inside...
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OCR Text:

VLM Text:

... a forced drop*from a dams aged jet,~but this diplomat added -be was inside...

... a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words: a, forced, drop, from, a, damaged, jet, but, this,
diplomat, added, he, was, inside



OCR Text:

VLM Text:

... a forced drop*from a dams aged jet,~but this diplomat added -be was inside...

... a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words: drop, from, a, damaged, jet, but, this, diplomat, added,
he, was, inside



OCR Text:

VLM Text:

... a forced drop*from a dams aged jet,~but this diplomat added -be was inside...

... a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words: a, forced, drop, from, a, damaged, jet, but, this,
diplomat, added, he, was, inside



OCR Text:

VLM Text:

... a forced drop*from a dams aged jet,~but this diplomat added -be was inside...

O O C

... a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words: drop, from, damaged, jet, but, this, diplomat, added,
he, was, inside



OCR Text:

VLM Text:

.. a forced drop*from a dams aged jet,~but this diplomat added -be was inside...

DIE Qg

.. a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words: drop, from, damaged, jet, but, this, diplomat, added,
he, was, inside



OCR Text:

VLM Text:

... a forced drop*from a dams aged jet,~but this diplomat added -be was inside...

Lh & dd g

... a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words: drop, from, damaged, jet, but, this, diplomat, added,
he, was, inside



OCR Text:

VLM Text:

... a forced drop*from a dams aged jet,~but this diplomat added -be was inside...

OO O U ©® ©

... a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words: a, forced, drop, from, a, damaged, jet, but, this,
diplomat, added, he, was, inside



OCR Text:

VLM Text:

... a forced drop*from a dams aged jet,~but this diplomat added -be was inside...

OO O U ® L © ©

... a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words: drop, from, damaged, jet, but, he, was, inside



OCR Text:

VLM Text:

... a forced drop*from a dams aged jet,~but this diplomat added -be was inside...

I s deeed d dé

... a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words: drop, from, damaged, jet, but, he, was, inside



OCR Text:

VLM Text:

... a forced drop*from a dams aged jet,~but this diplomat added -be was inside...

OO O U ® VL © O QL

... a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words: drop, from, damaged, jet, but, he



OCR Text:

VLM Text:

... a forced drop*from a dams aged jet,~but this diplomat added -be was inside...

!

... a forced drop from a damaged jet, but this diplomat added he was inside...



OCR Text:

VLM Text:

... a forced drop*from a dams aged jet,~but this diplomat added -be was inside...

S QO ©® ©®

[drop] [from] [jet,] [but]

... a forced drop from a damaged jet, but this diplomat added he was inside...



OCR Text:

VLM Text:

.. a forced drop*from a dams aged jet,~but this diplomat added -be was inside...

S QO ©® ©®

[drop] [from] [jet,] [but]

.. a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words: damaged, he



OCR Text:

VLM Text:

... a forced drop from a dams aged jet, but this diplomat added -be was inside...

[dams]+ [aged]

... a forced drop from a damaged jet, but this diplomat added he was inside...

Combinations: {dams, aged}, {dams, he}, {he, aged},...



OCR Text:

VLM Text:

Hyphenated words?

... a forced drop from a dams aged jet, but this diplomat added -be was inside...

[dams]+ [aged]
0.9

Likely
Match

... a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words: damaged, he



OCR Text:

VLM Text:

Hyphenated words?

... a forced drop from a dams aged jet, but this diplomat added -be was inside...

dams]+ [aged]
/0.9

| Likely
/ match

/
... a forced drop from a damaged jet, but this diplomat added he was inside...

r—

Bag of Words: he



OCR Text:

VLM Text:

Hyphenated words?

... a forced drop from a damaged jet, but this diplomat added -be was inside...

[dams]+ [aged]

... a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words: he



OCR Text:

VLM Text:

Merged words?

... a forced drop from a damaged jet, but this diplomat added -be was inside...

o
o

... a forced drop from a damaged jet, but this diplomat added he was inside...

Bag of Words:



Witness:

By MOHAEL MACLEAR
HANOI  (AP) — | witnessed'
the attack which destroyed

the French diplomatic resi-
dence, seriously injuring the
delegation head, Perre Su-
sini, and burying four o his
Vietnamese daff n debris.

Vie wvere filming cne mile
away when at lkeast three jets
swooped repeatedly over the
heart of thecapital Vednes-
day. bt was lunch hour |
counted at least a3 dozen sor-

@ Michol  Maclear

london for

Canada’'s CTV television

Hanoi

Hanol cn assignment—his third trip o North \ietnani
fled the following report Wednesday to CTV and The As-

sociated Press.

es by jets and watched as
cne, defying heavy
arcraft fire, dved \ery low,
dropping two bombs.

There was no possibility o
pilot eror. They were attack-

anti-

ing very bw over the centre

5 a Canadian correspondent based n
metwork. He mpow & In

He

of the capital. The area hit &

the diplomatic quarter
there  are
ministries o factories
where near.

and

o Mietnamese

any-

Heart

| watnessed and filmed dead

taken from" nmbble of the
french residence, Which vas
shorn n half, Fench Consul
(hnstian  Calvy wld me the
attack came without warning.
He alled t too horrible for
words: He said he could not
even imagine Ffrench and
world reaction. There were at
kast three bombings. There
are five unknown dead n the
central  zrea, and probably
seven

Raid

| saw the French delegation
head at St Paul's Hospital n
Hanoi.

He hard
burns, and
SCIOUS.

A doctor =mid t was df

ficult o oy § the diplomat
would survive, but the doctor

believed he could.

One french —diplomat
theorized that the“bhombs were

aforced drop*from a dams

extreme facial
vas il uncon-

jets. The Canadian

‘No

gged jet,~but this diplomat
ded be vas mnside the resi-
dence af the time of the at-
tack and dd not see the
plane.

I did, and the |ow-hitting gt
vas rotdamaged.

Several planes made saver
al sorties. | saw at least three
military
attache here, a Maj. Dupuis,
says M sw five o sx over
the city centre.

Error’

Susini had been greeting the
Albanian anibassador cutside
the residence when the bombs
dropped. The Abanjan  es-
caped with lesser njuries.

Another french  diplomat
said:  This happens n Vet
ram eyery day and the world
pays no attention. Now it
wall.”

A British attache s=aid, “The

United States has gone o0
far”

Witness:

By  Mchael Maclear
HANOI (AP) — | witnessed
the attack which destroyed

the
seriously injuring the
delegation head, Perre Susini,
and burying four of hs
\ietnamese <taff n debris.
Ve wvere filming cne mile
away when at lkeast three jets
swooped repeatedly over the

french  diplomatigesidence,

one,

@ Michael
london for

Maclear

Hanoi

Hanoi on assignment—his third trip © North ‘Vietnam.

Press.

by jets and watched as

fire, dved very low,

heart ofthecapitalViednesday dropping two bombs.

vas knch hour. |
wunted at least a3 dozensorties

There was o possibility o

pilot eror. They were attacking

there

5 a Canadian correspondent based n
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the diplomatic quarter,
o Vietnamese
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Heart
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taken from wbble o the
french residence, which was
shorn n half  Fench Consul
(hnstian  Calvy told me the
attack came wthout warning.
He alled t too horrible for
words. He said he could not
even imagine Ffrench  and
world meaction. There were at
kast three bombings. There
are five unknown dead n the
central  zrea, and probably
saven.

Raid

| saw the French delegation
head at S Paul's Hospital n
Hanoi.

He had
burns

extreme facial
and wvas

A doctor

o gy f the diplomat
would survive, but the doctor
believed he could.

One freneiplomat
theorized that the bombs were

jets. The Canadian

attache here, a Maj. Dupuis,
ays e =w

‘No

jet, but  this diplomat

at the time of theattack
and dd not see the

dilbnconscious. plane.

| did, and the |ow-hitting jet

wmid t yasdficult was notdamaged.

Several planes made several
sorties. | saw at lkeast three
military

five or six over

aforced drop from adsmaged the city centre.

Error’

Susini had been greeting the

added he was nside theesidence Albanian ambassador cutside

the residence when the bombs

dropped. The Abanian escaped
with lesser njuries

Another french  diplomat
said, ‘This happens n\ietnam
every day and the world
pays no attention. Now &
vall.”
A British attache said, ‘The
l.:\it_ed States has gone MO
ar




| saw the Fench delegation
head a S Paul's Hospital n
Hanoi.

He hard extreme facial
burns, and was sll uncon-
SCIOUS.

A doctor said t ygs df-

ficult o oy f the diplomat
would survive, but the doctor

believed he could.

One french —diplomat
theorized that the " bombs were

a forced drop*from a dams

jets. The

gged jet,~but this diplomat
ded be yas nside the resi-
dence af the time of the at-
tack and dd mot see the

plane.

I did, and the |ow-hitting et
vas motdamaged.

Several planes made sever
al sorties. | saw at least three
Canadian  military
attache here, a Maj. Dupuis,
says e saw five o six over
the City centre.

| =aw the French delegation
head at S Paul's Hospital n
Hanoi.

[ had
burns and wvas

extreme facial

A doctor said t wasdfficult

b gy f the diplomat
would survive, but the doctor
believed he could.

One Frengfplomat
theonzed that the bombs were
a forced drop from afamaged

jet, but tis diplomat
added he was nside theesidence
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Aligning Tesseract (OCR) text positioning with VLM- produced plain text allows for better

keyword searching and result highlighting.




Next...

* Working on full pages, but requires supervision for full newspaper issues
* Mechanism to gauge rate of repair

* Better layout detector to capture full texts

* Narrow matching to targeted location on page

* With non-prosodic elements

* Multilingual

GITHUB: https://github.com/chloe-farr/ocr-text-aligner
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