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Abstract

Under the aging society with fewer children, in order to strengthen international
competitiveness, it is effective to improve individual skills by strategically utilizing
information. To utilize information, it is necessary to get as much information as possible.
Useful information tends to be stored away in personal computers as unstructured
information such as “office suite” documents and text documents. Besides, in a global era,
information written in foreign languages such as English, Chinese and so on will increase
year by year. After getting enough information, the information should be analyzed and
useful result should be obtained. Analysis of unstructured information is difficult as
compared with structured information. On the other hand, much information increases the
risks of information leakage or illegal usage. Although security technologies for electronic
documents have been proposed, security technologies for paper documents are not
sufficient.

Large amount of information generated in organizations is usually managed by using
electronic document management system. Document management is document lifecycle
management which consists of storing, gathering, retrieving, analyzing, printing etc. By
using electronic document management system, it is expected to share and strategically
use information. The purpose of this paper is to resolve the following three problems
concerning gathering, analyzing and printing of the lifecycle phase.

(1) Gathering documents written in foreign languages

Information written in foreign languages becomes important in a global era. It is
necessary to gather and share documents written in foreign languages. Recently Asian
languages become comparatively important because communication with Asian countries
is growing rapidly.

(2) Analyzing unstructured documents
While various analysis methods such as OLAP (Online Analytical Processing) for

structured documents have been proposed, it is said that lots of unstructured documents
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are not analyzed. New method for analyzing large amount of unstructured text data is
necessary. For organizations, temporal and spatial analysis is effective for making
strategies.
(3) Managing printed documents

Documents are often printed when using search and analysis result. Security
management is necessary for printed documents. Recently, as more than seventy percent of
information leakage incidents occur via paper documents, security management of paper
documents is important.

This paper proposes the following solutions for the above mentioned problems.
(i) Gathering documents written in foreign languages

To gather and share documents written in foreign languages, it is effective to use
machine translation technology. Japanese-English machine translation method had been
proposed and applied to Asian languages. This paper proposed a new method which uses
the similarity between Japanese and Asian languages. The method has three transfer
levels according to the syntactic similarity. By two thousands sentence experiment for
Japanese-Chinese translation, the method could simplify translation rules and get satisfied
translation result.
(i1) Analyzing unstructured documents

This paper proposes the analysis method for large amount of unstructured text
documents. The method is divided into two steps. The first step is to extract named entities
such as temporal and spatial information which are effective for analysis from text and to
transform them into structured documents. The second step is to analyze the structured
documents. Two types of analysis method are used. One 1s using data mining technologies
such as association rules and decision trees. A method for mining continuous values is
proposed. Another one is using statistical analysis using average distance. The method is

applied to about five thousands crime data in Tokyo Metropolitan area. Temporal



correlation between crime and time and spatial correlation between crime and landmarks
are clarified. The method is expected to automatically analyze large amount of data.
(ii1) Managing printed documents

This paper proposes a method for embedding information into monochrome printed
documents for security management. The method is using dot pattern watermarking based
on illustration so that impression of documents is natural. Since random dots are used for
conventional dot pattern, documents with dot pattern often give strange impression to
readers. The method is to use dot pattern image transformed from illustration image. Two
key techniques are developed; one is a method for transforming illustration image to dot
pattern image suitable for watermarking; another one is a method for embedding
information that can reduce noise caused by errors when printing and scanning documents.
By subjective experiments, it is possible to embed 10-20 byte information without strange
impression in A4 size paper on which about one thousand characters are printed.

By the above mentioned proposal, it is possible that information sharing in
organizations is promoted and valuable information is totally managed. The proposal is
expected to contribute to running business smoothly and strengthening international

competitiveness.
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1$B FT—9<A=IDERY R+
SETHRAZ D=2 L5 LD ] OO CRLNIEEEETRT. KENIEBAOREE
THoM, £ 3- 6 THRAEHRMRAE L TRALEZOE, UFON—IVTH5,

F36 TVII—Ta - AoWER (5

ISR (B SN R ST B —VBS
B OMEE AT 2 BEIEMINEEAETHS 1

20/3 0RIRBLIY THVRL ) OMEELIHT 55
BRANIINEEAETHS bl
% 3/ A BFIC 4 0 BROMEENEN T 2T BHEET &

BINEEAE THD | e

F— N NA DR 3K/FET 1 1 BOBETOS72< DA% 83, 91

I. higaisha=Zzt% vehicle=ffx 196 ==> kind=/A/»F 196  acc: (0. 99499)
2. higaisha=ZztE age=2 0%AX 183 ==> kind=/72MF 183  acc: (0. 99499)
3. higaisha=Zzt% vehicle=HEsE 147 ==> kind=F/\F 147  acc: (0. 99498)
4. higaisha=Zzt% age=3 0t 100 ==> kind=FE/iF 100 acc: (0. 99494)
5. higaisha=2tE yohbi=tk 81 ==> kind=r=7nF 81 acc: (0. 9949)
6. higaisha=#¢tE yohbi=A 78 ==)> kind=F/nF 78 acc: (0. 99489)
7. higaisha=ZztE time=Fa7 0 BF 75 ==> kind=fE2MF 75 acce: (0. 99488)
8. higaisha=#tE yohbi=sK 72 ==)> kind=F/nF 72 acc: (0. 99487)
9. higaisha=Zzt® yohbi=4& 55 ==)> kind=F7/»F 55 acc: (0. 99476)
10. higaisha=&tE age=#ZWELU 53 == kind=F/nF 53 acc: (0. 99474)
11. yohbi=%& age=HWEU vehicle=a—hr/)N1 53 == kind=0>72< ¥ 53
acc: (0. 99474)
12. higaisha=Zctk time=/Fi1 1 B 42 == kind=E72F 42 acc: (0. 99458)
13. kind=F2MF yohbi=AK age=4 0% 39 ==> higaisha=F &% 39  acc: (0. 99451)
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14,
15.
acc:
16.
acc:
I7.
18,
acc:
19.
2.
2l
2.
23.
aCC:
2.
25.
9.
7.
28.
accC:
29.
30.
3.
32.
33.
34,

39.

higaisha=ZzfE vehicle=A— kN 38 ==> kind=mE/F 38 acc: (0. 99448)
yohbi=H age=HW&ELU vehicle=F—h/N1 38 ==) kind=00>72< D 38

(0. 99448)

time="F1% 6 B age=& V& U vehicle=4— b1 34 == kind=0>72< 1D 34

(0. 99435)

higaisha=2ztE time=4F#& T8¢ 33 ==> kind=F2n1F 33 acc: (0. 99431)
time="F#l 0 B age=& V&L vehicle=4— kN1 29 == kind=0>72< D 29

(0. 99412)

higaisha=2ztE time=T# 11 K 71 ==> kind=/FF 70 ace: (0. 994)

kind=f=720F yohbi=K time=F#% 4 I 26 ==> higaisha=F7&® 26  acc: (0. 99391)
kind=f£-=7bxﬁ time=AF#% 30 age=4 0)3%fR 26 ==> higaisha=TF&EH 26 acc: (0. 99391)
kind=FmN 7 time=F#%4KF age=4 05%fX 24 ==> higaisha=7&% 24 acc: (0. 99373)
kind=p22) yohbi=A time=F4% 3 ¥f vehicle=fE#4 24 ==> higaisha=T"E% 24

(0. 99373)

kind=rE /) vohbi=4 time=/F#% 5 ¢ 23 ==> higaisha="&® 23 acc: (0. 99363)
higaisha=ZztE age=4 0% 22 ==> kind=F/F 22 acc: (0. 99351)
higaisha=2zt% yohbi=1 61 ==> kind=/%F 60  acc: (0. 99344)

kind=pE 20} yohbi=& time=/F# 3 Bf 21 ==)> higaisha=F&® 21  acc: (0. 99338)
yohbi=& time=F#% 11§ vehicle=A4— /N1 21 == kind=0>7z< D 21

(0. 99338)

time="F8 4 ¢ vehicle=A— k)N 19 ==) kind=0>72< D 19 acc: (0. 99305)
kind==/) yohbi=H time=4-# 3 If 19 ==> higaisha=F&E® 19  acc: (0. 99305)
kind=pE 27 yohbi=rK time=4-# 3 ¥ 19 ==> higaisha=F&E® 19 acc: (0. 99305)
kind=p 20} yohbi=ZK time=F#% 2 B 18 ==)> higaisha=F&® 18  acc: (0. 99284)
kind=FEmN7 time=4F#5kF age=5 0% 18 ==> higaisha=F&E® 18  acc: (0. 99284)
kind=p) time=4- 11 B 17 ==> higaisha=T&® 17  acc: (0. 99261)
kind=rS2MF yohbi=k age=5 0i%f{ 17 ==> higaisha=7&% 17  acc: (0. 99261)
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36. yohbi=H time=%% 3 I vehicle=fE#+ 17 ==> higaisha=F&% 17  acc: (0. 99261)
37, time=fF#% 5 BF age=#5 WU vehicle=Ad— h/NA 17 == kind=0>72< 0 17
acc: (0. 99261)

38. higaisha=2ztE time="F# 98§ 51 ==> kind=/A»F 50  acc: (0. 99241)

39. higaisha=2ztE time=Faf 2 ¥ 16 ==> kind=AF 16  acc: (0. 99233)

40. kind=FEMiT time=FE25KF age=1 0%\ 16 ==) higaisha=+&%H 16 acc: (0. 99233)
41. yohbi=H time=#& 108F vehicle=A— /N1 16 ==> kind=0>7z< D 16
acc: (0. 99233)

42. yohbi=/k time=#% Tk age=&F WU 16 == kind=0'>7z< 1D 16  acc: (0. 99233)
43. higaisha=ZZtE time=4%% 10 ¢ 49 ==> kind=FE51F 48 acc: (0. 99212)

44. higaisha=2gtE time=4% 6 BF 15 ==> kind=/E2MF 15 ace: (0. 992)

45. kind=F2MF yohbi=X time=/Fi 0 KF 15 ==> higaisha=Zztt 15  acc: (0. 992)

46. kind=F2\T time=74% 5 K age=E VKU 15 ==) higaisha=F&® 15 acc: (0. 992)
47, kind=FF time=/F8 | BF vehicle=fE4 15 ==> higaisha=F&® 15 acc: (0. 992)
48. kind=FE72nF time=4al 1 BF age=2 0%\ 15 ==> higaisha=#%ctE 16 acc: (0. 992)
49. kind=mE2) age=4 0%\ vehicle=HEI®E 15 ==> higaisha=T&E®H 15 acc: (0. 992)
50. yohbi=H time=F#27 K vehicle=4— kN1 15 ==> kind=0'>7z< 10 15

acc: (0. 992)

5. kind=FE V) time=4-t% 4 B vehicle=HE/# 14 ==> higaisha=T&%H 14

acc: (0. 9916)

52. time=F#% 3 IF vehicle=HBIE 13 == higaisha=F&® 13 acc: (0. 99111

53. kind=FEA7F yohbi=A time=4+af 0 B§ 13 ==> higaisha=2ctE 13 acc: (0. 99111

b4. kind=FAF yohbi=/K time=4-#% [ Kf 13 ==> higaisha=F&® 13 acc: (0. 99111)
b5. kind=mE2AM7F time=FHi 1 B¢ 43 == higaisha=Zzt: 42 acc: (0. 9909)

56. time=F#23MF age=6 OmKfX 12==>kind=/F/n1) higaisha=F&® 12 acc: (0. 99049)
7. time=F%2 0 BF age=F\WWEEU 12 == kind=Uo72<D 12 acc: (0. 99049)

58. kind=F7/F yohbi=k age=1 0%fl 12 ==> higaisha=7&% 12 acc: (0. 99049)
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99.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
11
72.
13.
acc:
14,
5.
acc:
16.
1.
18.
79.
80.
81
82.
83.

kind=p 22 yohbi=AK time=4# 3 B¢ 41 ==> higaisha=F&L® 40  acc: (0. 99035)
kind=r 22 time=4g7 3 B 11 ==> higaisha=ZctE 11 acc: (0. 9897)

higaisha=2ct% time="Fai 3 B 11 ==> kind=f2F 11 acc: (0. 9897)

kind=p= 20 vohbi=t time=/F#% 0 KF 11 ==> higaisha=F&E® 11 acc: (0. 9897)
kind=m22) time=F# 30 vehicle=fE4+ 80==>higaisha=F&% 78  acc: (0. 98948)
kind=FE 2\ 7 time=F#2 1 i 38 ==> higaisha=F&%® 37  acc: (0. 98933)
higaisha=ZtE time=/F# 8 B¢ 38 ==> kind=m/mF 37  acc: (0. 98933)

kind=fS7°0F yohbi=/k time=4F#% 4 ¥ 37 ==> higaisha=F& % 36  acc: (0. 98892)
kind=r= 20 time=2Fai1 0 BF age=2 07%fX 37 ==> higaisha=Zzt% 36 acc: (0. 98892)
higaisha=21% age=5 0%f 10 ==> kind=F=2F 10 acc: (0. 98865)

kind=r /) yohbi=1 time=4-#% 11 Kf 10 ==> higaisha=ZztE 10 acc: (0. 98865)
kind=F7nF yohbi=H time=/F#& 5 FF 10 ==> higaisha=T&LH 10  acc: (0. 98865)
kind=r22) yohbi=A time=/F#% 2 B 10 ==> higaisha=F&H 10 acc: (0. 98865)
kind=f 7 F yohbi=A age=5 0%f 10 ==> higaisha=7&® 10  acc: (0. 98865)
kind=rEdMT time=# 4 B¢ vehicle=H#zH 35 ==> higaisha=F &% 34

(0. 98798)

kind=757/0F time="F# 3%F age=3 0/%fR 34==>higaisha=F&®H 33  acc: (0. 98744)
vohbi=H time=F#& 9#F vehicle=F4— kN1 34 ==> kind=U>72< D 33

(0. 98744)

kind=p5 /0 time="F#i1 5 KF 9 ==> higaisha=Z¢tE 9 acc: (0. 9872)

higaisha=2zt% time=F# 48 9 ==> kind=E21F 9 ace: (0. 9872)

higaisha=ZztE time=4Fa7 5 8F 9 ==> kind=F2MF 9 acc: (0. 9872)

higaisha=2¢tE vehicle=< 7252 /N1 2 9 == kind=FF2F 9 acc: (0. 9872)
kind=p2MF yohbi=H time=4a 0K 9 ==> higaisha=2ctE 9 acc: (0. 9872)
kind=p ) time="F%% 0 ¢ 32 ==> higaisha=F&® 31 acc: (0. 98618)

kind=FE 27 time="F#f1 0 B vehicle=fE# 32 ==> higaisha=Zgtk 31  acc: (0. 98618)
time="FHi 11 B¢ vehicle=4— /N1 30 ==> kind=0>72< 0 29 acc: (0. 98463)
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84. kind=F2F yohbi=/K time=/F#& 4 [ 30 ==> higaisha=F&E®H 29  acc: (0. 98463)
85. higaisha=%# 27— 7 ==) kind=58% 7  acc: (0. 98206)

86. higaisha=ZctE time=/F#% 2 8F 7 ==> kind=F2F 7 acc: (0. 98206)

87. time=/#% 5 K¢ age=6 0%fX 7 ==> higaisha=F&E®H 7 acc: (0. 98206)

88. yohbi=1 age=#& VKU vehicle=2— kN1 61 ==> kind=0>72< 1D 59

acc: (0. 98199)

89. kind=FE2F yohbi=A time=/F#% 5Kt 27 ==> higaisha=F&% 26  acc: (0. 98156)
90. time=F% 5K age=5 0m%fR 26 ==> higaisha=F &% 25 acc: (0. 98028)

91. time=4aT 3 BF vehicle=A— b\ 26 ==> kind=0\>72<© 25  acc: (0. 98028)
92. kind=F2\F age=7 0%fX 6 ==> higaisha=F&®H 6  acc: (0. 97724)

93. higaisha=F&® age=7 05%fR 6 ==> kind=FF 6 acc: (0. 97724)

94. higaisha=ZctE age=1 0% 6 ==> kind=//F 6 acc: (0. 97724)

95. yohbi=tk age=5 0j%fX 24 ==> higaisha=F&® 23  acc: (0. 97718)

96. higaisha=#&t yohbi=H 54 == kind=F/F 52 acc: (0. 97672) |

97. kind=pAF yohbi=k time=4-%% 3 BF 22 ==> higaisha=F&% 21 acc: (0. 97319)
98. higaisha=ZZt® time="F#% 5 KF 5 ==> kind=p72MF 5  acc: (0. 96932)

99. higaisha=ZZtk time="Fali 9/ 5 ==> kind=FE»F 5 acc: (0. 96932)

100. higaisha=2ctE time=“Faif 10 B 5 ==> kind=F2MF 5 acc: (0. 96932)
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