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Abstract: The use of mobile phones is increasingly spreading among younger people. This phenomenon
leads to a concern that more children are susceptible to harmful information on the Internet or are even
involved in criminal cases. It is rather difficult for parents or guardians to constantly watch their children’s
behavior and know everything about their interactions on the Internet. This is why activities such as “Net
Patrol” have been implemented. However, such activities require an enormous labor cost and can’t observe
whole children’s behavior without omission, and thus, web mining tools are needed to support. Ordinary web
crawlers are incapable of collecting sufficient information because of the characteristic of the Internet that
communication happens with a multiple services combined. In addition, random analyses using crawlers are
inefficient. For these reasons, a new approach is needed to identify an individual on the Internet and collect
that person’s information efficiently. This study aims to develop a multi-agent crawler that can identify
harmful users who tend to indulge in misconduct efficiently, and thus, improve the efficiency of Net Patrol.
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Fig. 3 Flowchart of developed system.
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Fig. 9 Analysis process in personal area.
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F 1 WAHEBICEENLE T - 2ADEE

Table 1 Percentage of each service included in personal area.

Y-EXEL | BABERICEEA TV LGSR | BAREICEEAZES (%)
a7 1,636 28.62
FAT 1,009 17.65
pA= 899 15.73
URoRS 593 10.37
TNINL 627 10.97
BIPARS 270 4.72
U 233 4.08
Z 0t 449 7.86
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Table 2 Accuracy of personal identification area by user.

SHHTE/AEE | BmELAEE
AR N FE 38 0 i A 0.88 0.12
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BLAEAERICE TN LY — A2 HECRERL
72, AGEICE EN L - 2A0EEER 1 IR
T.ORILY, RWPZETIE, EAEBICETNS Z LS
ZniF— Y 2L LT, BFRIFEICT X ¥ b BT IERK
ThaoH [FAT|, 3=7ar74%—VYAThs [V
B, BEERY—CATHDL [T NL], BRIZA
DO Web ¥ A MEEGFTLV—EATHE ) 7],
Web # 4 MEEH—EATHAH [Fax] L7ar0
6 — VY AIZOWTEET 5.
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Table 4 Analysis of incorrect extraction data.

BHMEOER HERE S | BERFICHD 2EE (%)
Web L & BeHE 59 83.10
Web ~X— T DiE%k 5 7.04
EX LI SES S 5.63
IXAT — NELRANR— UNDOBELT 3 4.23
xR 3 Y — EAHNOME NGO E R (A) 1400
Table 3 Accuracy of personal identification area by service. ,
1200 -
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R 5 AEL-FOHEREDFHESOMR (5 5FIZED)
Table 5 Results of accuracy of harmful user identification (5-fold cross validation).
T2ty b ERTF—28 | BEMHH | EE6X | BEE | FE
HE 2,000 1,933 0.97 0.98 0.97
SEBHROAE | BEF 2,000 1,960 0.98 0.97 | 0.97
EREN 4,000 3,893 0.97 0.97 | 0.97
#F 6 Control Agent OHELHE JjEDET X % FFHMIFEER O R
Table 6 Results for each allocation method for control agent.
S g4y b ID URE A BAELI-VH HE1I-YDEE (%)
RE | Wk | BE | €k | #E | &k | & BE—REXR)
1 1,791 | 1,776 | 1,349 | 1,003 | 75.32 | 56.48 18.85
2 1,500 | 1,824 | 1,080 | 984 | 72.00 | 53.95 18.05
3 1,475 | 1,720 | 1,048 | 960 | 71.05 | 55.81 15.24
4 1,582 | 1,839 | 1,180 | 1,169 | 74.59 | 63.57 11.02
5 1,413 | 1,487 | 1,066 | 923 | 75.44 | 62.07 13.37
&l 7,761 | 8,646 | 5,723 | 5,039 | 73.74 | 59.28 15.46
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Fig. 15 Relationship between number of search hops and rate

of harmful users.
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