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Character Pattern Retrieval to
Support Decoding Historical Mokkans

AxaiTo Kitapar, ! Ker Sarro,? Yasuraka Toneg, !
MASATOSHI ISHIKAWA,T! MASAKI NAKAGAWA, T
HaJiME BaBAT and AKIHIRO WATANABE'?

Similarity evaluation for character pattern retrieval is feasible by using hand-
written character recognition methods. However, too much deformation by
non-linear normalization becomes a problem when the key of the retrieval is
a character pattern on a mokkan and the pattern has missing parts caused by
the damage of the mokkan. This paper presents a character pattern retrieval
method that eases the problem and provides a search refinement method for
archaeologists by employing gray zones that are suspicious zones of the missing
parts indicated by archaeologists. Evaluation experiments showed the improve-
ment of the retrieval accuracy by the employment of the gray zone. Also,
archaeologists decoding mokkans gave high marks to our method.
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Fig.3 Examples of non-liner normalization.
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Fig.4 Templates for feature extraction.
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Fig.5 Feature vector consists of regional features.
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Fig.6 Non-linear normalization for damaged character pattern.
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Fig.7 Non-linear normalization with gray-zone.
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Fig.8 Feature remaining rate.
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Fig.9 Examples of character image in database.
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Fig.10 Masks for quasi gray-zone/lack.
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Fig.11 Generating key with mask.
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Table 1 Retrieval rates for non-masked images.

R bV Cityblock Euclidian
8 X8 Kt 76.0% (1,601) 75.0% (1,581)
10X10 K58 | 68.6%(1.445) | 71.0%(1497)
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Table 2 Retrieval rates for quasi-lacked images.

R~ v Cityblock Euclidian
8 X8 KT 42.7%(14,414) 43.0% (14,488)
10X10 &t 35.5%(11,963) 38.9%(13,134)

03 00o0oooo0oooooo

Table 3 Retrieval rates by feature estimation.

s P | Cigblock | Fuclidian
EIREE 50%
8XBUIE | 578%(19478) | 534%(18011)
10X10 K5E | 508%(17,142) | 482%(16,260)
FIRE: ROB(E
8XBUIE | 692%(23338) | 654%(22,063)
10X10 KT | 636%(21456) | 614%(20,717)

04 0O0O0O0OOOCOOOODOOOOCOO
Table 4 Retrieval rates by template adjustment.

##~s pL | Cigblock | Euclidian
AR 50%

BXBUGE | 631%(21296) | 633%(21.339)
10X10 &t 55.5% (18.727) 58.5%(19,725)
IR FoElH
BXBUIE | 750%(25305) | 754%(25.440)
0X10 5T | 694%(23402) | 72.5%(24451)
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Table 5 Mask size and retrieval rates.

<27 | Ciyblock |  Euclidian

BEUUHR

(3 [ 398%@2515)

GHD | 169%(1.067) [ 189%(1,197)

OH1D) | 665%@208) | 64.9%(,103)
77— MEEE (BiRE 50%)

40.2% (2,539)

DG3) | 650%@111) | 654%(4.133)
GHT) | 512%(240) | 52.3%(3,307)
OH11) | 70.1%(4489) | 70.7%(4.469)

77— METEE (GIRE: foliE)

(3) | 77.1%@4877) | 77.0%(4.869)
(GHT) | 69.6%(4403) | 71.3%(4.508)
©OH11) | 80.1%(5065) | 80.2%(5,071)
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Fig.12 Expanded masks.
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Table 6 Retrieval rates with expanded masks.

Cityblock | Fuclidian
EREURAE
82%(516) | 9.5%(601)
T L— MEIEE (BIRE: 50%)
298%(1885) | 314%(1985)
TUTL— MEIEE (BIRE. Rl
547%(G457) | 57.5%(3633)

07 3/5000000
Table 7 3rd/5th Accumulative Rates.

Cityblock | Euclidian
~ A7 AfER
3i7662% (1396) | 3 ir: 65.7% (1,385)
SHr711%(1498) | 517 70.3% (1.482)
ZaPVei-tupll
3(i:31.7%(10.705) | 3 fi: 31.4%(10,573)
57:36.1%(12,183) | 5 1ir: 36.0% (12,130)
FHYHETETS, EIREE 50%
37 454% (15323) | 3 i 413% (13.922)
57:50.6% (17.081) | 5 fir: 46.2% (15.590)
FHYHEEY:, EIRE RomiE

307 57.7% (19.446) | 3 fir: 53.7% (18,104)
5{762.7% (21,158) | 5 {ir: 58.5% (19.718)

T U7 L— MEIEE, @R 50%
37 516% (17,391) | 3 fir: 512%(17.268)
517:56.5% (19.062) | 5 fir: 56.4% (19,022)

TUTL— MEEE, GRE: RiEfE

307 649% (21,892) | 3 fir: 65.1% (21,956)
5i7:69.4% (23.396) | 5 1ir: 69.6% (23.461)
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