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Statistical analysis of OCR errors1

Error rates based on operation types based on edit distances

1Nguyen at al.: Deep statistical analysis of ocr errors for effective post-ocr
processing. In: 2019 ACM/IEEE Joint Conference on Digital Libraries (JCDL).
(June 2019) 29–38
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OCR errors − Standard mapping
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OCR errors − Non standard mapping 1:n
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OCR errors − Non standard mapping n: 1
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Potential errors in Czech scanned documents

I OCR errors:
I Characters mapping
I Word boundary

I Language characteristics
I Diacritical orthographic
I Inflectional grammar
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Approximate string matching

Let Σ be a finite alphabet; |Σ| = σ; Σ∗ is the set of all strings over
Σ
Let T ∈ Σ∗ be a text of length n; |T | = n
Let P ∈ Σ∗ be a pattern of length m; |P| = m
Let d: Σ∗ × Σ∗ → < be a distance function.
Let k ∈ < be the maximum number of error allowed.
The problem is given T, P, k and d(.), return the set of all the
substrings of T: Ti ..j such that d(Ti ..j ,P) ≤ k.
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Operations

I Insertion: δ(ε, a): inserting the letter a

I Deletion: δ(a, ε): deleting the letter a

I Substitution: δ(a, b); a#b: substituting a by b

I Transposition: δ(ab, ba); a#b: swap the adjacent letters a
and b.
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Weighted edit distance

δ(a, b) =


0 if a = b

0.1 if

 (a = ε and b is punctuation)
or (b = ε and a is punctuation)
or (a, b) is a common pair of OCR errors

1 otherwise
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Algorithm
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Experiment

I Dataset: 50 Czech invoices

I Threshold: 0.15

I Common OCR errors:
Char 1 Char 2 Char 1 Char 2 Char 1 Char 2

b h n r a á
c o o 0 i ı́
c ( r i á ı́
f l r t z ž
f t s 5 c č
i | v y e ě
i 1 v u e é
i l z 2 s š
l | l ı́ u u
l 1 y g u ú
l ť m n n ň
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Result

Figure 1: Analysis of keywords detected by approximate string matching
but missing by regex
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Result

There are 20 keywords are still missing:

I standard mapping (9/20): e.g ”o”-”g”, ”I”-”’”, ”t” - ”|”
I non standard mapping (11/20): e.g ”čt”-”d”, ”j”-”f’”
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Conclusion and future work

I The method adapts pretty well to erroneous text and
inflectional language such as Czech

I Implementation based on finite state automation
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