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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 AI at UVic Libraries Kula: Library Futures Academy
• - Tasked with finding where AI 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-OCR tools an option…



VLM-based OCR

• Open-Source models returning very good transcriptions in fluent prose 

• E.g. olmOCR, dots.ocr, Chandra, Hunyuan, GLM-OCR

• Ideal to create embeddings for RAG

• Dis-enables in-place search in PDF / IIIF 

• No OCR model is reliably returning position coordinates plus reading order with high 

quality transcription (yet)

• High-compute, easy to be wasteful



Selling VLM-based OCR

• Our 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 a way to connect great OCR (from VLM-OCR tools) with coordinates

• … which we already have reliably from Tesseract!



Pipeline (Python)
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Tough page!

Front page of newspaper (source)
• The Daily Colonist
• October 12, 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

https://archive.org/details/dailycolonist19721012


Tough page!

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



<TextBlock ID="BLOCK_065" HPOS="997" VPOS="4391" WIDTH="251" HEIGHT="24">
        <TextLine ID="LINE_065_001" HPOS="997" VPOS="4391" WIDTH="251" HEIGHT="24">
              <String ID="WORD_065_001_001" HPOS="997"    VPOS="4391" WIDTH="119" HEIGHT="19" CONTENT="Continued" WC="95"/>
              <String ID="WORD_065_001_002" HPOS="1128" VPOS="4397" WIDTH="27" HEIGHT="13" CONTENT="on" WC="95"/>
              <String ID="WORD_065_001_003" HPOS="1167" VPOS="4393" WIDTH="59" HEIGHT="22" CONTENT="Page" WC="95"/>
              <String ID="WORD_065_001_004" HPOS="1238" VPOS="4394" WIDTH="10" HEIGHT="16" CONTENT="2" WC="95"/>
        </TextLine>
</TextBlock>



<TextBlock ID="BLOCK_065" HPOS="997" VPOS="4391" WIDTH="251" HEIGHT="24">
        <TextLine ID="LINE_065_001" HPOS="997" VPOS="4391" WIDTH="251" HEIGHT="24">
              <String ID="WORD_065_001_001" HPOS="997"    VPOS="4391" WIDTH="119" HEIGHT="19" CONTENT="Continued" WC="95"/>
              <String ID="WORD_065_001_002" HPOS="1128" VPOS="4397" WIDTH="27" HEIGHT="13" CONTENT="on" WC="95"/>
              <String ID="WORD_065_001_003" HPOS="1167" VPOS="4393" WIDTH="59" HEIGHT="22" CONTENT="Page" WC="95"/>
              <String ID="WORD_065_001_004" HPOS="1238" VPOS="4394" WIDTH="10" HEIGHT="16" CONTENT="2" WC="95"/>
        </TextLine>
</TextBlock>



<TextBlock ID="BLOCK_065" HPOS="997" VPOS="4391" WIDTH="251" HEIGHT="24">
        <TextLine ID="LINE_065_001" HPOS="997" VPOS="4391" WIDTH="251" HEIGHT="24">
              <String ID="WORD_065_001_001" HPOS="997"    VPOS="4391" WIDTH="119" HEIGHT="19" CONTENT="Continued" WC="95"/>
              <String ID="WORD_065_001_002" HPOS="1128" VPOS="4397" WIDTH="27" HEIGHT="13" CONTENT="on" WC="95"/>
              <String ID="WORD_065_001_003" HPOS="1167" VPOS="4393" WIDTH="59" HEIGHT="22" CONTENT="Page" WC="95"/>
              <String ID="WORD_065_001_004" HPOS="1238" VPOS="4394" WIDTH="10" HEIGHT="16" CONTENT="2" WC="95"/>
        </TextLine>
</TextBlock>



Continued
- word: ‘continued’
- word_before: None
- word_after: ‘on’
- hpos: 997
- vpos: 4391
- width: 119
- height: 19

On
- word: ‘on’
- word_before: ‘continued’
- word_after: ‘on’
- hpos: 1128
- vpos: 4397
- width: 27
- height: 13

Page
- word: ‘page’
- word_before: ‘on’
- word_after: ‘2’
- hpos: 1128
- vpos: 4397
- width: 59
- height: 22

2
- word: ‘2’
- word_before: ‘Page’
- word_after: ‘2’
- hpos: 1238
- vpos: 4394
- width: 10
- height: 16

OCR Word Objects:



Continued
- word: ‘continued’
- word_before: None
- word_after: ‘on’
- hpos: 997
- vpos: 4391
- width: 119
- height: 19

On
- word: ‘on’
- word_before: ‘continued’
- word_after: ‘on’
- hpos: 1128
- vpos: 4397
- width: 27
- height: 13

Page
- word: ‘page’
- word_before: ‘on’
- word_after: ‘2’
- hpos: 1128
- vpos: 4397
- width: 59
- height: 22

2
- word: ‘2’
- word_before: ‘Page’
- word_after: ‘2’
- hpos: 1238
- vpos: 4394
- width: 10
- height: 16

LLM  Cleaned Text:

‘Continued on Page 2’

OCR Word Objects:



Continued
- word: ‘continued’
- word_before: None
- word_after: ‘on’
- hpos: 997
- vpos: 4391
- width: 119
- height: 19

On
- word: ‘on’
- word_before: ‘continued’
- word_after: ‘page’
- hpos: 1128
- vpos: 4397
- width: 27
- height: 13

Page
- word: ‘page’
- word_before: ‘on’
- word_after: ‘2’
- hpos: 1128
- vpos: 4397
- width: 59
- height: 22

2
- word: ‘2’
- word_before: ‘Page’
- word_after: ‘2’
- hpos: 1238
- vpos: 4394
- width: 10
- height: 16

LLM  Cleaned Text:

OCR Text:

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

On
- word: ‘on’
- word_before: ‘continued’
- word_after: ‘Page’

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

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

Bag of Words



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

• Check for possible merged words

• Check combinations (hyphenated words)

• Identify stray words by neighbors and word size
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… a forced drop*from a dams aged jet,~but this diplomat added -be was inside…



<TextBlock ID="BLOCK_071" HPOS="2177" VPOS="1564" WIDTH="378" HEIGHT="86">
……….       
      <TextLine ID="LINE_071_001" HPOS="2177" VPOS="1564" WIDTH="378”
            <String ID="WORD_071_001_010" HPOS="2177" VPOS="1625" WIDTH="13" HEIGHT="15" CONTENT="a" WC="96"/>
            <String ID="WORD_071_001_011" HPOS="2211" VPOS="1620" WIDTH="75" HEIGHT="30" CONTENT="forced" WC="93"/>
            <String ID="WORD_071_001_012" HPOS="2306" VPOS="1621" WIDTH="131" HEIGHT="24" CONTENT="drop*from" WC="76"/>
            <String ID="WORD_071_001_013" HPOS="2459" VPOS="1628" WIDTH="12" HEIGHT="14" CONTENT="a" WC="96"/>
            <String ID="WORD_071_001_014" HPOS="2492" VPOS="1622" WIDTH="62" HEIGHT="20" CONTENT="dams" WC="76"/>
        </TextLine>
</TextBlock>
<TextBlock ID="BLOCK_073" HPOS="1489" VPOS="3611" WIDTH="861" HEIGHT="37">
        …
</TextBlock>
……………
<TextBlock ID="BLOCK_117" HPOS="2365" VPOS="5545" WIDTH="163" HEIGHT="17">
         …
</TextBlock>
<TextBlock ID="BLOCK_118" HPOS="2593" VPOS="1249" WIDTH="379" HEIGHT="138">
        <TextLine ID="LINE_118_001" HPOS="2593" VPOS="1249" WIDTH="379" HEIGHT="138">
               <String ID="WORD_118_001_001" HPOS="2594" VPOS="1250" WIDTH="56" HEIGHT="24" CONTENT="aged" WC="90"/>
               <String ID="WORD_118_001_002" HPOS="2673" VPOS="1250" WIDTH="101" HEIGHT="24" CONTENT="jet,~but" WC="39"/>
               <String ID="WORD_118_001_003" HPOS="2797" VPOS="1251" WIDTH="43" HEIGHT="20" CONTENT="this" WC="96"/>
               <String ID="WORD_118_001_004" HPOS="2863" VPOS="1249" WIDTH="109" HEIGHT="26" CONTENT="diplomat" WC="96"/>
               <String ID="WORD_118_001_005" HPOS="2593" VPOS="1278" WIDTH="71" HEIGHT="20" CONTENT="added" WC="83"/>
               <String ID="WORD_118_001_006" HPOS="2678" VPOS="1279" WIDTH="28" HEIGHT="21" CONTENT="-be" WC="83"/>
               <String ID="WORD_118_001_007" HPOS="2720" VPOS="1284" WIDTH="46" HEIGHT="14" CONTENT="was" WC="96"/>
               <String ID="WORD_118_001_008" HPOS="2782" VPOS="1279" WIDTH="69" HEIGHT="20" CONTENT="inside" WC="95"/>
 …
</TextBlock>
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… a forced drop from a damaged jet, but this diplomat added he was inside…

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

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

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

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

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

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

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

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

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

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

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

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

[drop] [from] [jet,] [but]
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… a forced drop from a damaged jet, but this diplomat added he was inside…

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

[drop] [from] [jet,] [but]
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… a forced drop from a damaged jet, but this diplomat added he was inside…

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

[dams]+ [aged]

VL
M

 Te
xt

:
O

C
R 

Te
xt

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

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

Hyphenated words?

[dams]+ [aged]
0.9
Likely 
Match
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… a forced drop from a damaged jet, but this diplomat added he was inside…

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

Hyphenated words?

[dams]+ [aged]
0.9
Likely 
match
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… a forced drop from a damaged jet, but this diplomat added he was inside…

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

Hyphenated words?

[dams]+ [aged]
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… a forced drop from a damaged jet, but this diplomat added he was inside…

Merged words?

… a forced drop from a damaged jet, but this diplomat added -be was inside…
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Aligning Tesseract (OCR) text positioning with VLM- produced plain text allows for better 
keyword searching and result highlighting.

damaged    1/1damaged    0/1



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

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