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Full-text Search Methods for OCR-recognized Japanese Text
with Misrecognized Characters
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This paper presents three probabilistic full-text search methods, CMR (Confusion Ma-
trix Retrieval), ECMR (Expanded Confusion Matrix Retrieval), and BMR (Bigram Matrix
Retrieval), designed for Japanese language documents containing OCR (Optical Character
Reader) errors. These methods use search techniques, which assume that errors can exist in
the recognized text. Therefore, manual post-editing is not required after OCR scanning. The
CMR method uses a confusion matrix which stores all characters likely to be substituted and
the respective probability of each substitution. In addition to the single-character confusion
matrix, the ECMR and BMR methods also use an expanded confusion matrix for all charac-
ters likely to be missed, inserted, combined or decomposed, and a bigram matrix that stores
probabilities of character connection, based on bigram statistics. Multiple search terms are
generated for an input query term by referring to the confusion matrices, after which a full-
text search is tried for each search term. The validity of retrieved terms is determined, based
on error-occurrence and character-connection probabilities. The methods’ performances were
experimentally evaluated by determining retrieval effectiveness. Results indicated that while
the recall rate when searching a test set by exact matching was 96.01%, use of the proposed
methods improved the rate to 99.26%.
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Table 1 Types of Japanese-text OCR errors.
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Fig.1 Structure/contents of the confusion matrix.
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Fig.3 Structure/contents of matrices for (a) combined
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Fig.5 Diagram of the search term expansion process.
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Fig.6 Diagram showing how the conviction degree is-
calculated in the ECMR method.
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£ 2 training set IZ BT HRER)R
Table 2 Retrieval effectiveness when searching training set.

REEN BHEE (%) | #EE (%)
TEWE 96.62 100.0
P >0.01 (CMR¥1) 99.69 100.0
PCD > 0.9 (CMR & 1I) 99.95 65.64
(P>0)N(PCD > 0.9) (CMRI&III) | 99.69 100.0
Pz > 0.01 (ECMR i) 100.0 100.0
Pp > 0.01 (BMR i) 99.69 100.0

£ 3 test set ILBITIRERF
Table 3 Retrieval effectiveness when searching test set.

BEEN BEE (%) | #e% (%)
sEele 96.01 99.60
P > 0.00001 (CMR 1) 99.26 99.28
PCD > 0.001 (CMR #:11) 99.91 68.84
(P >0)N(PCD > 0.001) (CMRILIIL) | 99.26 99.28
Py > 0.00001 (ECMR ) 99.26 99.28
Pg > 0.01 (BMR %) 99.26 99.28
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