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EER of individual images(%)

Full name Left-hand side

Right-hand side

Chinese
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034:30000000000000000000O (%)

Kernel
language

Full name + Left-hand side + Right-hand side

linear | polynomial | polynomial | polynomial | RBF

(deg 2) (deg 3) (deg 4)
Chinese 17.41 17.41 17.41 17.41 17.24
Dutch 13.67 13.67 13.51 13.59 13.51

100

920 |

80

70

60

50 |

40

False Acceptance Rate[%)]

30
s
20 | &

10 -

T T T
Chinese
Dutch

.................

False Acceptance Rate[%)]

I I I I I
0 10 20 30 40 50

!
60

I !
70 80

Fales Rejection Rate[%]

(@0 ADDDOOBOOO
03500 20DET 00

100

% |
80 |
70t
60 |
50 |
40 b
30 s,
20 !

10 -

0

" Chinese —

Dutch

0 10 20 30 40 50
Fales Rejection Rate[%]

(b0 BOOOODAODDO

I
60

70

80



34 00000000000 0000000000 22

343 OO

OO0o00o0b000oboob0oobooboobooooo pPOODbOOODOOODOOO
003000000 SVMOO00O0D0O000D000DO0DO0DO0O0 1724%000000
0 1351%0 EERO000000000O000DO0000DO0O0O0O0DO0ODOOEERODO
000 1200000000 6.12%20 000000 3.6030000000000000O
g0o00ob0O0o0boooOOoboobD 3000boooobooboooOo 30b0o0o00on
obOobO0obOOooOOobO0ooO0oOo0oOobOOobOobDOoooboOoOoboobobooSvMOoOoO
gboobobooboobobbooboob EERODO0boboooboon



34 00000000000 0000000000 23

Forgery
Genuine X

25000

20000 |-

15000

10000 -

5000

80000
70000
60000

50000
40000

30000

20000

(@000
Forgery
Genuine X
1.2e+06
le+06 |
800000 [
600000 [
400000
200000 L2
. L le+06
» 800000
600000
400000
200000
300000 250000200000 150000100000

50000 — O

(byooooo
036:00203000000000000



35 000000000000000000000 24

3.5 00000000000 DOOD0O0ODOOODOd

oooboooboobooboooboecbMbOobooobOoobooboobooooo
O0300000000000 bPOO0ODOODOODODODOODPMOODOODOODO
oooooOoboooooob 3000ooboooooobobD svMooooooo
000 EERO0O0D0O0O0O0O0O0O0DO0O0O0O0OO 370000

Input signature

!

Image
Generation
| Segmentation \ \ Segmentation \
l
Left-hand Right-hand Left-hand Right-hand
side side side side
Signature Verificationl Signature Verification2
l l l ! l |
| Scaling |
l l l l l l
Training model ‘—>| SVM |
Genuine Forgery

037.00000

3.5.1 0O0OO

SsvMOOOOOOoOoOoOoOoooooD200300400RBFOOOODOOOOO.OO
gooboboooobbooon



35 000000000000000000000 25

3.5.2 0O0OO

035000000000000000GDMO DPOODODOODODOODODOOO
oObod0OobobO0o0obOobOO0o0obU0oOobO0oOobDOoOobObOOooD300b0bDOoobOooo
goboO0obo0obOoO0ooobO0booobOOobOoOo3gboooooooboobooobooo
SsvMOOOOOQOOOOOOOOOOoOooOoOoOo 3.6a0000003 00000000
0000Db0o000DO00O0O0oO0o3000000 3000000000000 00 EER
O0O0000DbO0Db0O0O0 30000000000 b00Db0O 1.02%20000000 RBF

0000000 b00Ob 429%000002000000000000000000 DET
oooo380000

100 T T T T T T L— T 100
Chinese

" Chinese —
Dutch ======= Dutch =======
90 B 90 B

80 |- ] 80 |
70t 70t
60 60 |
50 |- 50

40 40 +

False Acceptance Rate[%)]

30 30 |

False Acceptance Rate[%)]

20 1 20 F

10 i g 10 i,

0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Fales Rejection Rate[%] Fales Rejection Rate[%)]

(0 ADDDOOBOODO (b)O BOODOODAODO
0 3.8:00 30DET OO



35 0D00000000000000000000

26

035 00000000000 (%)

GDM DP
Full name | Left-hand side | Right-hand side | Full name | Left-hand side | Right-hand side
Chinese 11.95 12.80 4.78 16.04 15.19 13.65
Dutch 9.90 11.61 11.45 7.39 13.28 10.33

036 00000000C000D0DOCO00O0ODOOOOd (%)

Kernel linear | polynomial | polynomial | polynomial RBF
Combination (deg 2) (deg 3) (deg 4)
GDM(Full name + Left-hand side + Right-hand side) 3.92 4.10 341 3.24 341
DP(Full name + Left-hand side + Right-hand side) 17.41 17.41 17.41 17.41 17.24
GDM(Full name) + DP(Full name) 6.48 7.00 6.31 6.83 6.31
GDM(Full Left-hand side + Right-hand sid
(Full name + Left-hand side + Right-hand side) 477 445 205 477 461
+ DP(Full name)
GDM(Full name)
5.80 6.14 5.97 6.14 6.31
+ DP(Full name + Left-hand side + Right-hand side)
GDM(Full name + Left-hand side + Right-hand side)
3.07 222 1.02 1.54 2.3
+ DP(Full name + Left-hand side + Right-hand side) B ?
03.7.0000000000000000000000000 (%)
Kernel linear | polynomial | polynomial | polynomial | RBF
Combination (deg 2) (deg 3) (deg 4)
GDM(Full name + Left-hand side + Right-hand side) 7.39 7.39 7.15 7.15 7.15
DP(Full name + Left-hand side + Right-hand side) 8.27 8.98 8.19 8.66 8.82
GDM(Full name) + DP(Full name) 4.53 5.01 4.53 5.01 4.37
GDM(Full name + Left-hand side + Right-hand side) 477 445 461 477 461
+ DP(Full name)
GDM(Full name)
4. 4. 4. 4. 4.
+ DP(Full name + Left-hand side + Right-hand side) 37 33 37 37 37
GDM(Full name + Left-hand side + Right-hand side)
+ DP(Full name + Left-hand side + Right-hand side) 4.85 4.93 445 4.61 4.29
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0A1:00000000000 (%)
EER of individual images(%)

GDM
Full name | Left-Leftside | Left-Rightside | Rgiht-Left | Right-Right side
Chinese 11.95 19.97 25.77 14.16 23.21
Dutch 9.90 15.58 19.63 17.01 20.83

0A2:.0000300000000000C00000ODOC0O0O0O0ODO0O (%)

Kernel
X linear | polynomial | polynomial | polynomial | RBF
Segmentation number of times

(deg 2) (deg 3) (deg 4)
Once 3.92 4.10 3.41 3.24 3.41
Twice 12.80 10.58 10.41 10.41 11.43

0 A3 0000D0030000000000D0C00bDOo0oDOOobOOODOg )

Kernel . . .
. linear | polynomial | polynomial | polynomial | RBF
Segmentation number of tim

(deg 2) (deg 3) (deg 4)
Once 7.39 7.39 7.15 7.15 7.15
Twice 7.87 8.19 7.79 7.71 8.19
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