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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-Al in Fine-tuning tasks
+ Can itreplace traditional ML?
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The 1950 census data

*an overcount of approximately two million
individuals.

*Source of Error: OCR mistakes
*“No One” ->“Owen”;
*“Notat Home” -> “Norton”

*“Strike-through” Indicators

* Deep-Learning Solution
* Page Layout Analysis
* Image Classification



1950 United States Federal Census for Scheel George

California > SanMateo > Burlingame > 41-20
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1950 United States Federal Census for Lome See Howell

California > SanMateo > Burlingame > 41-20
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Machine Learning lteration Process

* *
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Collection Layout Model Models Processing
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Blue Lick. ...
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Brow nsv Jlle
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Butler - ..
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wthage ..

Catoma

Cave Spring

Cedar Bluff ..

Cedar Grove

Limestone.
Franklin . .
Calhoun. ..
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Sumter. .
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Jackson .
Shelby ....

Pickens.
St. Clair.
Conecuh.
Blount.. .
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Talladega -
Pike. ...
Pike..
Perry
Randolph
Pike:iots
Monroe. .
Barbour.
Coosa
Coffee

| Dallas

Monroe
Barbour
Choctaw . .

Butler .
Co

Co
Dallas
Benton
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D: lll

Montgom
Fayette .

H. A. Gillespie ..
J. Martin. ...
A. T. Bonds.
J. W. Dendy

M. Street
S. L. Gw
J. W. Baxtnn
Thomas Harr!
R. D. Twombly
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M. L. Ilth‘l .....

Daniel Brown .
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J. P. D. Kelle
M. Patterson
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J. H. Hubbard.
A. H. Justice
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Josiah Dunn.
J. N. Dennard -
L (O P:u’kcr
(

R.

| Richar

A. McCask

C. M. Cochran.

T. C. Brewer

H. B. Jennin

J. H. (_“lmplmll
B. Conire
William A. Wilam
J. D. Alison
William C. Wilson

John Lawrence.
J. N. Benkett .
N. W. McDanie

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




Page Segmentation Results

_Blalrnlv Baldwin J. H. Stanmyres
Blake’s Ferry Randolph LA Rrad]py 817 78
Blocker's Tuscaloosa William G. Blocker
_Blount Spring Blount B. H. Sapp
Blountsville Blount John L. Hopkins 66 38
H. A. Gillespie 33 81
i pring. Limestone J. Martin
Blue Lick Franklin A. T. Bonds
_ Blue Monntain Calhoun J. W. Dendy
Blue Pond Cherokee A. Poore 20920
i Morgan, C. Ratliff. 65
Bluffport Sumter W. H. Sanders
M?ring Tnllndpgn M. Street 90 79
Boligee Greene S. L fh\'yn 8 85
Bowden Talladega J. W. Barton
Bradford . Coosa &4 Thomas Harris 25 36
8 Lowndeg LR ’l‘wnmh]y
Branchville St. Clair S. G. Hurst 32 26

Page Segmentation Result - My Workflow

Page Segmentatlon Result Adobe Acrobat
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Character Error
Rate 1.54%



Table 1. OCR Output — Customized Tool
1 | Post Office County Postmaster Compensation
2 | Blake's Ferry Randolph 1 ] Bradley $17 78
3 | Blocker's Tuscaloosa William G Blocker
4 | Blount Spring Blount B. H Sapp
5 | Blountsville Blount John L. Hopkins 66 38 °
6 H. A Gillespie 3381
e e OCR Output ~ Customized
8 | Blue Lick Franklin A T Bonds
9 | Blue Mountain. Calhoun J W Dendy
10 | Blue Pond Cherokee A Poore 2020 °
11 | Blue Spring Morgan. C Ratliff 65 O O V S I I l I l I a e
12 | Bluffport Sumter W H Sanders b Ll
13 | Bluff Spring Talladega M. Street 79
14 | Boligge Greene 8 L. Gwyn 8 85
15 | Bowden Talladega J W Barton
16 | Bradford Coosa Thomas Harris 2536
17 | Bragas Lowndes R. D Twombly
* Page segmentation error by OmniPage
¢ Column Splitting Errors
Table 2. OCR output — QmniPage,
- _ . * Column Insertion Errors
ost Office County Postmaster Compensation
2 | Blake, Feny Randolph 7.7 Bradley 51778 .
i Blocker, i Tuscaloosa William G. Blocker [ C Olu m n S h uff ll n g E rro rS
Blount Spring Blount B. H. Sapp
5 | Blountsville Blount John L. Hopkins 66 38 .
* Mixed Errors
rankli . T. Bondk 1 1
T e * Hard-coded post-processing rules will not
(i) Blue Pond Cherokee 2020 WO rk.
1 | Blue Spring 65
« . . .
* E.g.“Combine two columns if one is
Talladega 2079 em pty.’ 4
Greene S. L. Gwyn 885
Talladega J. W. Barton
Coosa Thomas Harris 2536
Lowndes R. D. Twombly 3226




Use Case 2:
Reduce
Census
Overcounts




Experiment Design

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

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

e Calculate validation metrics against manually
collected strikethrough information.




Distribution of
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Experiment
Results

Actual Class

Positive

Negative

Confusion Matrix

5705 2149

549

Positive Negative
Predicted Class

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

Precision measures the accuracy of positive predictions:

Precision =

True Positives (TP)
True Positives (TP) + False Positives (FP)

Recall (or Sensitivity) measures the coverage of actual positives:

Recall =

True Positives (TP)

True Positives (TP) + False Negatives (FN)



Precision &
Recall Curve

Not enough Rows Identified,

—==No Skill
—e— Logistic

A

But most rows identified are correct.

1.0 1
0.9 -

c 0.8-
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Thank you!

Email: beczhaozmyO0@gmail.com

LinkedIn: https://www.linkedin.com/in/mengyue-rebecca-z-
al5bb8111/
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