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Agenda
• What is deep-learning & transfer learning? 

• Deep-Learning Frameworks

• Machine Learning Iteration Process

• How robust is this approach?

• Use Cases:

• Transcribing the Official Register of the United States

• Reduce 1950 Census Overcounts

• The Importance Page Segmentation

• The role of Generative-AI in Fine-tuning tasks

• Can it replace traditional ML?



Transfer 
Learning



The 1950 census data 

•an overcount of approximately two million 
individuals. 
•Source of Error: OCR mistakes

• “No One” -> “Owen” ; 
• “Not at Home” -> “Norton”

•“Strike-through” Indicators
• Deep-Learning Solution

• Page Layout Analysis
• Image Classification









Size of the Prize

• overcounts across all Census 
Collections 



Machine Learning Iteration Process

Data
Collection

Train Page 
Layout Model

Train 
Classification 

Models
Validation Fine-tuning Post-

Processing



Use Case 1:
Transcribing the Official Register of the 
United States



Page Segmentation Results

Page Segmentation Result –  My Workflow Page Segmentation Result -- Omnipage

Page Segmentation Result – Adobe Acrobat Page Segmentation Result – Tesseract



Character Error 
Rate 1.54%



OCR Output ~ Customized 
Tool v.s. OmniPage

• Page segmentation error by OmniPage
• Column Splitting Errors
• Column Insertion Errors
• Column Shuffling Errors
• Mixed Errors

•  Hard-coded post-processing rules will not 
work.
• E.g. “Combine two columns if one is 

empty.”



Use Case 2: 
Reduce 
Census 
Overcounts



Experiment Design

• 1877 (56310 rows) Census Record pages selected 
from all states with bias for pages with more 
strikethroughs.

• Fallback to negatives if an image failed at any stage 
of the pipeline.

• Calculate validation metrics against manually 
collected strikethrough information. 



Distribution of 
Cross-out 

Counts in the 
Validation 

Dataset



Experiment 
Results

• Precision: 72.64%
• Recall: 91.22%
• Accuracy: 95.21%



Precision & 
Recall Curve

Not enough Rows Identified, 
But most rows identified are correct.

Most invalid rows are identified,
but too many correct rows removed.



Thank you!

Email: beczhaozmy0@gmail.com
LinkedIn: https://www.linkedin.com/in/mengyue-rebecca-z-
a15bb8111/
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