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Abstract
Research on the improvement in throughput of the individual

authentication system by Pen Pressure

Tomohiko MURALI

In recent years, business or the form of information exchange has been changing with the
spread of networks, such as the Internet, and progress of information communication
technology a lot. A safer individual authentication system than the former is needed with
change of these forms. At present, man's ecology information caled "Biometrics' as the
method of individual attestation attracts attention. Then, in this research, development and an
improvement of an authentication system have been made also in "biometrics’ which has
many paying attention to "Individual Pen Pressure.” In old research, the fall of " The rate of
attestation which the charlatan mistook " has been realized by improving the input method of
a system. However, as a problem, when the number of registered data was made to increase, "
One's rate of attestation " fell and the tendency which " The mistaken rate of attestation "
increases was seen. Then, in this research, improvement in " One's rate of attestation " and the
fall of " The mistaken rate of attestation " are made to realize, and by adjusting the time-axis
of the extracted data paying attention to the "individual data’ itself actually extracted, with
"The improved system input procedure was used" as used, and removing the useless amount

of information aims at the improvement in throughput of the whole system.

Key words: Pen pressure, Individual authentication, Neural network, Time series
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O22000000000000000
OO0000Koo~-Ko8U THO OO D ODOO

ARANGRELE
TH 04 | 05 ]| 06|07 | 08|09 || FT—%% 0.4 0.5 0.6 0.7 0.8 0.9
K00 0 0 0 0 0 0 3 0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
K01 0 0 0 0 0 0 3 0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
K02 2 2 2 0 0 0 3 66.67%| 66.67% 66.67%  0.00%  0.00%| 0.00%
K03 3 3 3 3 3 2 3 100.00%| 100.00%| 100.00%| 100.00% 100.00% 66.67%
K04 0 0 0 0 0 0 3 0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
K05 1 1 1 1 1 0 3 33.34%| 33.34%| 33.34% 33.34% 33.34%  0.00%
K06 0 0 0 0 0 0 3 0.00%  0.00% 0.00% 0.00% 0.00% 0.00%
K07 0 0 0 0 0 0 3 0.00%  0.00% 0.00% 0.00%  0.00% 0.00%
K08 2 2 2 2 2 2 3 66.67%| 66.67% 66.67% 66.67% 66.67% 66.67%
BETETEHIE | 8 8 8 6 6 4 27 29.63%]| 29.63%]| 29.63%]| 22.22%) 22.22%| 14.81%
FRERALE
TH 04 |05 ] 06|07 ]| 0809 | T—5% 0.4 0.5 0.6 0.7 0.8 0.9
K00 7 7 6 2 0 0 552 1.27%  1.27% 1.09% 0.37%  0.00%  0.00%
K01 3 3 2 1 1 0 552 0.55% 0.55% 0.37% 0.19%  0.19% 0.00%
K02 5 5 4 1 0 0 552 0.91%  0.91% 0.73% 0.19%  0.00%| 0.00%
K03 3 3 1 1 1 0 552 0.55% 0.55% 0.19% 0.19%  0.19% 0.00%
K04 12 | 12 | 12 | 10 | 7 5 552 2.18%  2.18%  2.18%  1.82% 1.27%| 0.91%
K05 10 | 10 9 9 7 6 552 1.82%  1.82%| 1.64%| 1.64% 1.27%  1.09%
K06 18 | 18 | 15 | 15 | 15 | 12 552 3.27%  3.27%  2.72%| 2.72%|  2.72%| 2.18%
K07 43 | 42 | 33 | 25 | 14 | 8 552 7.79%  7.61% 5.98%  4.53%| 2.54%| 1.45%
K08 4 4 3 0 0 0 552 0.73%  0.73%  0.55%  0.00% 0.00% 0.00%
BETETHE | 105 | 104 | 85 | 64 | 45 | 31 4968 2.11% 2.09% 1.71% 1.29% 0.91% 0.62%
BERBIE
TH 0405 ] 06| 07]08]09]| FT—49% 0.4 0.5 0.6 0.7 0.8 0.9
K00 9 9 7 6 5 4 66 13.64% 13.64% 10.61% 9.10%| 7.58%| 6.07%
K01 5 5 5 3 2 2 66 7.58%  7.58% 7.58%| 4.55%| 3.04%| 3.04%
K02 7 7 6 4 3 1 66 10.61% 10.61%  9.10% 6.07%|  4.55%| 1.52%
K03 3 3 3 3 3 3 66 4.55%  4.55%  4.55%| 4.55%| 4.55%| 4.55%
K04 4 4 4 3 3 2 66 6.07%  6.07%  6.07% 4.55% 4.55% 3.04%
K05 9 9 9 8 8 6 66 13.64% 13.64% 13.64% 12.13%| 12.13%| 9.10%
K06 2 2 2 2 2 2 66 3.04%  3.04%  3.04% 3.04%  3.04%| 3.04%
K07 14 | 14 | 13 | 12 | 11 | 1 66 21.22%| 21.22%| 19.70% 18.19% 16.67% 16.67%
K08 15 | 15 | 12 9 9 6 66 22.73%| 22.73%| 18.19% 13.64% 13.64%  9.10%
SETETHIE | 68 68 61 50 46 37 594 11.45%| 11.45%| 10.27%| 8.42% 7.74%| 6.23%)

-33-



3gooon

gogobobbobbooogoobboobobboooooobobboooonoobo
goooboboboboooooooobbobbboooooo2b00gggooobooobo
gogobobobobobodgoooobobboooooobobobbbooooooooo
goooboboboboooooooobbobbooooobbbboboooooooobooboobo
gogobobobobboodgoooobobbodoooobbooooouoooboobo
gogoobobobobobboooooouobobobboboobooooooooboobooo
gogoboobobooooon

gooboboboboooogoobbbobbboooooob oo obbobo
goooobbdooouobboodoooboobbbooooobboooobboooon

gobobbobooouoobbouooooooood

.10 00oogn

O0000DO000ooob0o0oooob00b0Do0l Exed D csvDOODOO
gogobobobboogoooboboobbbooooooobobobboooooobooon
goboobboouobubbbuooouobbbbuoooooobobbbbuouo
gooboboobbodgoooobobboooobobbboooogoooboobo
oo oudouobbbuooooobbbouooobobbbuouo
gogoboobboooooooobobooooooobobbboooogoooboobo
goboz2uibbooogobobobuoooooobbooooobobobuouo

HEN



31100 googd

gogobobbbodooooobbobbbodogo oo o0

guobob3i1gouooooga

goooobooooooooo
oo

v

oobooooogooo ooboooooooooo

v

ooboooobooo

v

goboooooocooo

v

gbobooooooboioooooo

v

ooOoobOOOOOOOOobO1O0DbDO00OO

v

otoil100000O0O0OOCOO0DOOOObOOO

v

ooobOOO0OOoOOOOoOOOODOO

v

o0 1000000

v

gbooooooog

v

gboooooooo

g31ijogbogoooooon

gogoobbobbbodooooobbobbbooooobobbboooooon

oo oobogooou 20000 bubobbdoooo b by et

gboboooboobooobobopboobobooon

-35-



450
400
350
300
250
200

150 1
100 | n
|

o | 1]

2025
2117

— oy Y= oy oy yem oy ymm yem oy oy

uag

albodoobogoo

450
400
350
300

250 {

f

200 F I
15 f |
100 ﬂ / l
|

— = oy oy oy

OpbO0OO0D00O0D00O0OO

032000000 bobbooubbuoooboog

3120 000gogogon

goggobbobbodooooobbobbboooogobobbbuooogon

gogooboobboodooooobobobbooooooobbobbobooocugg oo

-36-



googobbbooooooobbobbo33guuoboobbboudnoon

obobobobOoboboobobobobOon

450
400
350
300
250
200 ’

150 {
100 | "
ll

so [ |1

2157

—_ —_-—_—_ —_— — — o

addgdooooodad

450
400
350
300
250
200
150
100

|
S

:
Z[___

- (—) (—) -

— 0 W AN DO MOMN~NT — 0O ANODO© MO~ — 0 W
<t O T 0O M O M I~ AN IS ™ O — 1D O W O ¥ O oM
— N I IO~ 0O M T O~ O AN MW ©~ o O
——————— N N N N AN NN MO

ODbOOODODO0ODOO

g33qpoooooobobobooobobouooboobon

-37-



40 0OO0O0OO

4100000
U

41100000

gogooboboboboooooooobbobbboooooobbobbboouooo
gogbobbobbodooooobbobboodu 410obbbobbudgoogon
godooooobbobbboooooobb420bbb0bbblbod00 10m
gogobobo430bbbobobouodgooguobooobobbbouooogon

u440000d

41200000

gobobogaad
gogobbobobbuooggoobbobboooooubbobbbouoogon
gogoobbobbooooooobbobboboo bbb booooooo
gogoobobboodoooobobobbodoooobb1o00gg s1ggg
goboboobobbobbbuoouoooobobbuooooooboboooa
gogobobobsuudugooboobbouggogoboobuoogg sun
gofbligdgoboobnbooooooon
gogooooob
gogoboboobbooooooubbobbbiooobbobbo 3ouunoo
gogoobbobbodooooobobbboodoooobooobbobobnD e
gobobbodgoooobobuogooooobbboooooon

gogoobooboobodgd

-38 -



gobobbodooouobbibgoogoobobbuooooooboboooa

oo~10 duudoobobbbbbbbboduooooboobobboboobobon

goog

gooooo

goobobotuuouoooobobobobtoaadgooooboobboooooon

gogobooobbodoogdgn

goboobobooogoon

ggobbbbboogogoobobbouoogooboobbuoooogon

gobooobooo4~090bbbbuolribgoooobobobbbooooooo

gogobobobobbodgoooooobbugooooboobbbuuoooon

goooobooobogoutgoud ThIOThAD OO OoOoooooooooooo

goggobbobbodooooobbobbboddooobobbbuooogon

gobobbooooooobboooooobbbuooooobobbd

-39-



U41000000o0oo

EERET—2EMI—F A a { J FEHI—F
QK NG oK~ NG CK ~ KRG
OF ~ NG OK .~ NG TR~ NG
Ok 7 NG ané TK ~ NG
ok -~ E OK ~ NG K ~ NG
DK/E OK ~ NG K 7 NG
Ok 7 NG oK .~ NG K 7 NG
OK / NG OK ~ NG K ~ NG
OK / NG OK ~ NG K / NG
OK / NG OK /~ NG K /7 NG

4200000000000

-40-




043000d0booooobooaad

2500
2000 -
1 |
1500 I ;
(T Y ) il J Wi
L
oJlML&LM—L—LMMlL
T TN A DODTABLOD e R
mhTereCNOLDERE N

0440000000

4130000000 gg

goooboobbodoou 410bbb3guuooboobobbooooooobo

gogooooob

U4i10000d

gooo gog gooo gooo oon
gooooo A A A 100.000
ooooo A BUOADO OO A 0.000
ooooooo BUOAOODO A A 0.000

4] -




gobobbodogod A0 Ao Abboooooobbogobbogga
ggobbobobbuoogoobbobbboooooobobboooooo
gobobbooooouobbboogoooobbooooobbbogo
goggbobobobbuodggooobobobbooooooobobbooooaoon

oo A AbDLDLDODOoooooobog AbdbbobDogogaoo
gggbouooogbbouogoggobobooboodooonooooooon
gobobbudoooobbbuooooobobbuoooooobobouooa
ggobbobbbuooooobbbbuoogogooboobbuoooooon
gobooboboogd

gogbobobbodog Al AbddOO0 ALDOOOOLDDODOObODOD
gogoobobobbooooooobbobbbooooobbobboooo sum
ounno 2000000 bbugoogobooboogg
gobobbooooooobogooooobbooooobobbougo

gogobbbbbdooooobbbouooogooboo

41400000

g4z2044000000000poboboodobboboooobouoooonon
gooobobbo THOOoOooooobobooboboooooooboobbobooooooo
goggobbobboodgogobboobbodooooobobbbouuogon
godoobbobobotbodooooobbobbboooooobobobbbooooOo
goggobobobbodooooobbbboddoooobbbbbuooogon
gogooobbobobbobbobtoddddoo@mboboddooooobo b o
gogobbz2bobdgoggobboobboogogooboobbouoogon

gooobbobbbodooooobbobbb420000bbbbbooooooo

-42-



goobobobobbooooonob 430000

O420000000000000
OOO0O0gKoo~-KosU THO OO Ood

ARANGRELE
TH 04 | 05 | 06 | 07 | 08 | 09 || T—4% 0.4 05 0.6 0.7 038 0.9
K00 0 0 0 0 0 0 3 0.00% 000% 0009 000% 0009  0.00%
Ko01 2 2 1 1 0 0 3 66.67% 66679 33.34% 333494  0.00%  0.00%
K02 0 0 0 0 0 0 3 0.00% 000% 0009 000%  000%  0.00%
K03 0 0 0 0 0 0 3 0.00% 000% 0009 000%  000%  0.00%
K04 3 3 3 3 3 3 3 100.009 100.00% 100.0094 100.00% 100.00% 100.00%
K05 0 0 0 0 0 0 3 0.00% 000% 0009 000%  000%  0.00%
K06 0 0 0 0 0 0 3 0.00% 000% 0009 000%  000%  0.00%
K07 2 2 2 2 2 2 3 66.67% 66.67% 66.67% 66679 66.67% 66.67%
K08 0 0 0 0 0 0 3 0.00% 000% 0009  0.00%  0.00%  0.00%
SEtEFHIE 7 7 6 6 5 5 27 25.93%q 25.93% 22.22% 22.22% 18.52% 18.52%
FRERALE
TH 04 | 05 | 06 | 07 | 08 | 09 || F—%% 0.4 05 0.6 0.7 038 0.9
K00 5 5 5 2 0 0 533 0.94% 0949 094% 038%  000%  0.00%
Ko01 4 4 3 2 2 0 552 0.73% 0.73% 05594 037% 03794  0.00%
K02 5 5 4 1 0 0 552 09199 09194 073%  019%  000%  0.00%
K03 4 4 2 2 2 1 552 0.73%  073% 0379 037%  037%  0.19%
K04 5 5 5 5 4 3 552 09199 09194 0919 091%  073%  0.55%
K05 2 2 2 2 1 1 552 037% 0379 0379 037%  0.19%  0.19%
K06 4 4 3 3 3 2 552 0.73%  073% 0559 055%  055%  0.37%
K07 5 5 4 3 2 1 552 09199 09194 0739 055% 0379  0.19%
K08 5 5 4 1 0 0 552 09199 09194 073%  019%  0.00%  0.00%
SETEFHE | 39 39 32 21 14 8 4949 0.79% 0.799%4 0.65% 0.4294 0.28% 0.16%
GE S bR
TH 04 | 05| 06| 07| 08] 09| FT—%% 04 05 06 07 0.8 0.9
K00 9 9 7 6 5 4 66 13649 13649 1061%  9.10%  7.58%  6.07%
Ko01 5 5 5 3 2 2 66 758% 7589 7589 4559  3.04%  3.04%
K02 5 5 4 4 3 1 66 7580  758% 60794  6.07%  455% 15294
K03 0 0 0 0 0 0 66 0.00% 000% 0009 000% 000%  0.00%
K04 4 4 4 3 3 2 63 6.35% 6359 63594  477% 4779  3.18%
K05 8 8 8 7 7 6 66 121399  1213% 1213% 1061% 10.61%  9.10%
K06 2 2 2 2 2 2 66 3049 3049 3049 3.04%  3.04%  3.04%
K07 14| 14| 13| 12| 1n|n 66 21220 21229 19.70% 18199 16.67% 16.67%
K08 13 | 13 | 10 7 7 4 66 19.70% 19709 15.16% 10.61% 10.61%  6.07%
BETETHIE | 60 60 53 44 40 32 591 10.159q 10.15% 8.97% 7.459% 6.77% 5.419%
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0430 0000000000000 0O0
OO0O0OKoo~-Ko8U THO OO OOO

ARANGRELE
TH 04 | 05 | 06 | 07 | 08 | 09 || T—4% 0.4 05 0.6 0.7 038 0.9
K00 0 0 0 0 0 0 3 0.00% 000% 0009 000% 0009  0.00%
Ko01 2 2 2 2 2 2 3 66.67% 66.67% 66.67% 66679 66.67% 66.67%
K02 0 0 0 0 0 0 3 0.00% 000% 0009 000%  000%  0.00%
K03 3 3 3 3 3 3 3 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
K04 2 2 0 0 0 0 3 66.67% 66679  0.00% 0009  0.00%  0.00%
K05 0 0 0 0 0 0 3 0.00% 000% 0009 000%  000%  0.00%
K06 0 0 0 0 0 0 3 0.00% 000% 0009 000%  000%  0.00%
K07 2 2 2 2 2 2 3 66.67% 66.67% 66.67% 66679 66.67% 66.67%
K08 1 1 1 1 1 1 3 33.34% 33349 33.34% 33.3494 33.34% 33.34%
SETEFHE | 10 10 8 8 8 8 27 37.04% 37.04% 29.63% 29.63% 29.63% 29.63%
FRERALE
TH 04 | 05 | 06 | 07 | 08 | 09 || F—%% 0.4 05 0.6 0.7 038 0.9
K00 7 7 6 2 0 0 552 1279  127%  1.09% 0379  0.00%  0.00%
Ko01 5 5 4 3 2 0 552 09199 09194 073% 055% 03794  0.00%
K02 5 5 4 1 0 0 552 09199 09194 073% 019%  0.00%  0.00%
K03 6 6 4 3 2 1 552 1099 109% 073% 0559 0379  0.19%
K04 3 3 3 3 2 2 552 0.55% 0559 05594 055% 0379  0.37%
K05 2 2 2 2 1 1 552 037% 0379 0379 037%  0.19%  0.19%
K06 4 4 4 4 4 3 552 0.73% 073% 073% 073% 073%  055%
K07 5 5 4 3 2 1 552 0919 09194 073% 055% 03794  0.19%
K08 5 5 4 1 1 1 552 09199 09194 073%  019%  0.19%  0.19%
BETEFHE | 42 42 35 22 14 9 4968 0.85%4 0.8594 0.70% 0.449%4 0.28% 0.18%
BERBIE
TH 04 | 05| 06| 07| 08] 09| FT—%% 04 05 06 07 0.8 0.9
K00 9 9 7 6 5 4 66 13649 13649 1061%  9.10%  7.58%  6.07%
Ko01 7 7 7 5 4 4 66 106199 106194 1061%  758%  6.07%  6.07%
K02 5 5 4 4 3 1 66 7580  758% 60794  6.07% 4554 15294
K03 3 3 3 3 3 3 66 455%  455% 4559 4559 4559  4.55%
K04 6 6 4 3 3 2 66 0.10%  9.10% 6079  455%  455%  3.04%
K05 8 8 8 7 7 6 66 121399  1213% 12.13% 1061% 10.61%  9.10%
K06 2 2 2 2 2 2 66 3049 3049 30494 3.04%  3.04%  3.04%
K07 16 | 16 | 15 | 14 | 13 | 13 66 24250 2425% 2273% 212294 19.70%  19.70%
K08 14 | 14 | 1 8 8 5 66 21220 212299 16679 12.13% 12.13%  7.58%
BETETEHE | 70 70 61 52 48 40 594 11.78% 11.78%4 10.279% 8.75% 8.08%4 6.73%
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U44000000000000000O0DO0ODOO0OORODOOODOOO
OOO0O0OKoo~KosU THO OO OoO

IS
TH 04| 05 ] 06| 07 | 08| 09 | T—4% 0.4 0.5 0.6 0.7 0.8 0.9
K02 2 2 2 0 0 0 3 66.6790 66.67% 66679  0.00%  0.00%  0.00%
K03 3 3 3 3 3 2 3 100.0094 100.00% 100.0099 100.00% 100.00% 66.67%
K05 1 1 1 1 1 0 3 33349 33.34% 33.34% 33.34% 33.34%  0.00%
K08 2 2 2 2 2 2 3 66.6790 66.67% 66.67% 66.67% 66.67% 66.67%
BEtETEHE | 8 8 8 6 6 4 12 66.67% 66.67% 66.67% 50.00% 50.00% 33.33%
0450 0 0000000000000 00.00%0 0000000
OO00O0oOoKoo~-KOBO THO OO O OO O
. INHIES
TH 04| 05 ] 06| 07 | 08| 09 | T—4% 0.4 0.5 0.6 0.7 0.8 0.9
K01 2 2 1 1 0 0 3 66.6790 66.67% 33.34% 33.34%  0.00%  0.00%
K04 3 3 3 3 3 3 3 100.0094 100.00% 100.0094 100.00% 100.00% 100.00%
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K08 1 1 1 1 1 1 3 33349 33.34% 33.34% 33.34% 33.34% 33.34%
GEt&FHE | 10 | 10 8 8 8 8 15 66.67% 66.679%4 53.33% 53.33% 53.33% 53.33%
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