
Evaluating Binarization 
for OCR

Donald B. Curtis
MyFamily.com, Inc.



Genealogical Data 
Extraction

• Keying data from 
digital images is 
costly.

• OCR can be cost-
effective for machine-
printed documents.

• OCR projects can be 
delivered much more 
quickly than keyed 
projects.



OCR Process Flow

• Binarization is required for OCR.



Binarization

• The process of converting a color or grayscale 
image to a bitonal (black-and-white) one.

Binarization



Binarization Techniques

Halftoned

Diffusion Dithered



Global Threshold

• Thresholding is turning black every pixel whose 
brightness/intensity is below a threshold and turning the 
remaining pixels white. 



Adaptive Threshold



Comparing Binarizers
Old Binarizer New Binarizer

• Different Binarization Algorithms produce 
different results.

• What is the best measure of binarization quality?



Comparing Binarizers

• Measure quality by counting OCR errors as per 
following procedure:
1. Scan the content in grayscale.
2. Binarize the grayscale images.
3. OCR-process the binarized images.
4. Compare the OCR results to the actual text.
5. Tally the OCR errors.



Binarization Error Metrics

Old Binarizer New Binarizer

Added Chars 1128 43

Changed Chars 262 20

Deleted Chars 80 29

Total Errors 1470 92



Old Binarizer Results
Binarized Image OCR Results



New Binarizer Results
Binarized Image OCR Results (No Errors)



Binarization Differences
Binarizer 1



Binarization Differences
Binarizer 2



Binarization Differences
Binarizer 3



Damaged Document



Binarization Differences

Binarizer 3 Binarizer 2



Binarizer Pre-Selection 
Methods

• Test binarizers on sample set, comparing results 
to actual data.
– Cost of generating full data for sample set.
– Good data accuracy metrics.

• Test binarizers on sample set, comparing results 
to each other and comparing differences to 
sample documents.
– Only need actual data for differences.
– No metrics for actual data accuracy.



Binarizer Run-time 
Selection

• Run multiple binarizers and run OCR on 
each resulting bitonal image.

• Calculate page confidence metric from 
OCR data and choose page output with 
greatest confidence.

• OR Choose on per-character basis using 
character confidence metrics.
– E.g. ‘D’ with confidence 6, or ‘O’ with 

confidence 8.



Conclusion

• OCR is an important way to increase 
genealogical content production at low cost.

• Many binarizers exist; each has different 
characteristics.  

• To maximize OCR quality for a project, the 
appropriate binarizer should be used.

• We will investigate several approaches for 
determining which binarization to use.



Q & A



Page 21 Grayscale



Binarization Example

Old Binarizer New Binarizer



Binarization Example

Old Binarizer New Binarizer
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