
MINEX 

Performance and Interoperability of the INCITS 378 Fingerprint Template 

Supplement C: Matching Arbitrary Template Pairs 

Patrick Grother 
Michael McCabe 
Craig Watson 
Mike Indovina 
Wayne Salamon 
Patricia Flanagan 
Elham Tabassi 
Elaine Newton 
Charles Wilson 

National Institute of Standards and Technology 

March 21, 2006 

This document is a supplement to the MINEX Evaluation Report 



5

10

15

20

25

30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Minutiae Exchange Interoperability Test March 21, 2006 

List of Tables 

3 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

4 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher D 

5 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher E 

1 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

6 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

7 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

8 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

9 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

10 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 

11 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher K 

12 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 

16 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher B 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 

13 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher M 

14 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher N 

15 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher A 

17 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher C 

18 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher D 

19 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher E 

20 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 

21 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

22 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 

23 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 

24 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 

25 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 

26 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 

27 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher M 

28 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher N 

29 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher A 

A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija F = Innovatrics G = NEC 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen M = NITGen N = Cross Match 1 



Minutiae Exchange Interoperability Test March 21, 2006 

30 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 

31 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 

32 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 

33 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 

34 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 

35 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 

36 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

37 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 

38 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 

39 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 

40 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher L 

41 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher M 

42 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher N 

43 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher A 

44 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher B 

45 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher C 

46 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher D 

47 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher E 

48 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 

49 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 

50 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 

51 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 

52 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 

53 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 

54 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 

55 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 

56 Scenario 2 Interoperabilty, FNMR at FMR = 0.01, Matcher N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

57 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 

58 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 

59 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 

60 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 

A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija F = Innovatrics G = NEC 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen M = NITGen N = Cross Match 2 



Minutiae Exchange Interoperability Test March 21, 2006 

61 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 

62 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 

63 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 

64 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 

65 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher I 

66 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher J 

67 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher K 

68 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher L 

69 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher M 

70 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher N 

71 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 

72 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 

73 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 

74 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 

75 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 

76 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 

77 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 

78 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 

79 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 

80 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 

81 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 

82 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 

83 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 

84 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 

85 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 

86 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 

87 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 

88 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 

89 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 

90 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94 

91 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 

A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija F = Innovatrics G = NEC 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen M = NITGen N = Cross Match 3 



Minutiae Exchange Interoperability Test March 21, 2006 

92 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 

93 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 

94 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 

95 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 

96 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 

97 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 

98 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 

99 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 

100 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104 

101 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 

102 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106 

103 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 

104 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108 

105 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109 

106 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 

107 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 

108 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112 

109 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113 

110 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114 

111 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115 

112 Scenario 2 Interoperabilty, FNMR at FMR = 0.001, Matcher N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116 

A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija F = Innovatrics G = NEC 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen M = NITGen N = Cross Match 4 



Minutiae Exchange Interoperability Test March 21, 2006 

Si
ng

le
-f

ng
er

 v
er

if
ca

ti
on

(a
) 

A
 

A
 

B 
C

 
D

 
E 

F 
G

 
H

 
I 

J 
K

 
L 

M
 

N
 

M
ed

ia
n 

R
an

k 
A

 
0.

01
4 

0.
02

8 
0.

03
2 

0.
01

8 
0.

03
4 

0.
03

2 
0.

04
3 

0.
04

8 
0.

03
4 

0.
05

1 
0.

02
1 

0.
03

8 
0.

04
8 

0.
03

0 
0.

03
3 

5 
B 

0.
02

2 
0.

01
6 

0.
02

4 
0.

01
5 

0.
02

7 
0.

02
4 

0.
02

2 
0.

06
1 

0.
03

6 
0.

04
3 

0.
03

1 
0.

03
1 

0.
02

9 
0.

02
4 

0.
02

5 
1 

C
 

0.
03

6 
0.

03
1 

0.
01

8 
0.

02
0 

0.
03

8 
0.

01
9 

0.
04

2 
0.

10
1 

0.
05

4 
0.

08
8 

0.
04

5 
0.

04
4 

0.
03

3 
0.

03
2 

0.
03

7 
7 

D
 

0.
02

1 
0.

02
2 

0.
02

2 
0.

01
3 

0.
02

9 
0.

02
2 

0.
03

0 
0.

06
4 

0.
03

9 
0.

06
1 

0.
02

7 
0.

03
4 

0.
03

2 
0.

02
5 

0.
02

8 
3 

E 
0.

02
4 

0.
02

4 
0.

02
5 

0.
01

8 
0.

02
2 

0.
02

5 
0.

02
9 

0.
06

8 
0.

04
3 

0.
05

6 
0.

03
2 

0.
03

6 
0.

03
2 

0.
02

1 
0.

02
7 

2 
F 

0.
03

6 
0.

03
1 

0.
01

8 
0.

02
0 

0.
03

8 
0.

01
9 

0.
04

2 
0.

10
2 

0.
05

4 
0.

08
9 

0.
04

5 
0.

04
4 

0.
03

3 
0.

03
2 

0.
03

7 
8 

G
 

0.
03

0 
0.

01
9 

0.
02

9 
0.

01
9 

0.
02

7 
0.

02
9 

0.
01

9 
0.

07
6 

0.
04

5 
0.

04
8 

0.
04

1 
0.

03
8 

0.
03

0 
0.

02
5 

0.
03

0 
4 

H
 

0.
04

4 
0.

07
3 

0.
09

5 
0.

05
8 

0.
09

3 
0.

09
7 

0.
10

6 
0.

07
3 

0.
07

6 
0.

09
9 

0.
05

6 
0.

07
2 

0.
12

4 
0.

08
6 

0.
08

1 
14

 
I 

0.
04

0 
0.

05
1 

0.
06

0 
0.

04
3 

0.
06

7 
0.

06
1 

0.
07

0 
0.

08
5 

0.
04

2 
0.

07
7 

0.
04

9 
0.

05
2 

0.
08

0 
0.

05
6 

0.
05

8 
13

 
J 

0.
04

0 
0.

03
7 

0.
06

9 
0.

04
0 

0.
05

3 
0.

06
9 

0.
04

7 
0.

07
6 

0.
05

3 
0.

05
2 

0.
04

7 
0.

04
5 

0.
07

5 
0.

04
9 

0.
05

0 
11

 
K

 
0.

01
9 

0.
03

5 
0.

04
0 

0.
02

3 
0.

04
1 

0.
04

1 
0.

05
3 

0.
05

8 
0.

04
1 

0.
06

0 
0.

02
1 

0.
04

8 
0.

05
6 

0.
03

6 
0.

04
1 

9 
L 

0.
04

7 
0.

04
4 

0.
05

3 
0.

04
0 

0.
06

1 
0.

05
3 

0.
05

8 
0.

08
3 

0.
05

2 
0.

06
7 

0.
05

9 
0.

03
5 

0.
06

8 
0.

05
0 

0.
05

3 
12

 
M

 
0.

05
0 

0.
03

7 
0.

03
4 

0.
03

0 
0.

04
3 

0.
03

4 
0.

04
2 

0.
12

1 
0.

07
4 

0.
09

6 
0.

06
0 

0.
05

6 
0.

02
7 

0.
03

9 
0.

04
2 

10
 

N
 

0.
03

7 
0.

03
5 

0.
03

5 
0.

02
6 

0.
03

4 
0.

03
5 

0.
04

2 
0.

09
0 

0.
05

1 
0.

07
3 

0.
04

5 
0.

04
4 

0.
03

5 
0.

02
9 

0.
03

6 
6 

M
ed

ia
n 

0.
03

6 
0.

03
3 

0.
03

3 
0.

02
2 

0.
03

8 
0.

03
3 

0.
04

2 
0.

07
6 

0.
04

8 
0.

06
4 

0.
04

5 
0.

04
4 

0.
03

4 
0.

03
2 

R
an

k 
7 

3 
4 

1 
8 

5 
9 

14
 

12
 

13
 

11
 

10
 

6 
2 

0.
04

1 

Tw
o-

fn
ge

r 
ve

ri
fc

at
io

n
(b

) 

A
 

A
 

B 
C

 
D

 
E 

F 
G

 
H

 
I 

J 
K

 
L 

M
 

N
 

M
ed

ia
n 

R
an

k 
A

 
0.

00
1 

0.
00

3 
0.

00
4 

0.
00

1 
0.

00
4 

0.
00

4 
0.

00
6 

0.
00

9 
0.

00
5 

0.
01

2 
0.

00
2 

0.
00

6 
0.

01
0 

0.
00

4 
0.

00
4 

5 
B 

0.
00

3 
0.

00
1 

0.
00

3 
0.

00
1 

0.
00

4 
0.

00
3 

0.
00

2 
0.

01
5 

0.
00

6 
0.

00
9 

0.
00

4 
0.

00
5 

0.
00

5 
0.

00
3 

0.
00

4 
3 

C
 

0.
00

5 
0.

00
4 

0.
00

2 
0.

00
2 

0.
00

6 
0.

00
2 

0.
00

7 
0.

03
2 

0.
01

3 
0.

02
6 

0.
00

8 
0.

01
0 

0.
00

6 
0.

00
5 

0.
00

6 
7 

D
 

0.
00

2 
0.

00
2 

0.
00

3 
0.

00
1 

0.
00

4 
0.

00
2 

0.
00

3 
0.

01
5 

0.
00

8 
0.

01
5 

0.
00

4 
0.

00
7 

0.
00

6 
0.

00
4 

0.
00

4 
1 

E 
0.

00
3 

0.
00

3 
0.

00
3 

0.
00

2 
0.

00
3 

0.
00

3 
0.

00
4 

0.
01

6 
0.

00
8 

0.
01

3 
0.

00
5 

0.
00

7 
0.

00
5 

0.
00

3 
0.

00
4 

2 
F 

0.
00

5 
0.

00
4 

0.
00

2 
0.

00
2 

0.
00

7 
0.

00
2 

0.
00

7 
0.

03
2 

0.
01

3 
0.

02
6 

0.
00

8 
0.

01
0 

0.
00

6 
0.

00
5 

0.
00

6 
8 

G
 

0.
00

4 
0.

00
2 

0.
00

4 
0.

00
2 

0.
00

4 
0.

00
4 

0.
00

2 
0.

02
0 

0.
00

9 
0.

01
0 

0.
00

6 
0.

00
7 

0.
00

5 
0.

00
3 

0.
00

4 
4 

H
 

0.
00

8 
0.

01
7 

0.
02

8 
0.

01
2 

0.
02

6 
0.

02
8 

0.
03

1 
0.

01
9 

0.
02

1 
0.

03
3 

0.
01

1 
0.

02
0 

0.
04

7 
0.

02
4 

0.
02

3 
14

 
I 

0.
00

7 
0.

01
1 

0.
01

6 
0.

00
9 

0.
01

8 
0.

01
6 

0.
01

8 
0.

02
7 

0.
00

9 
0.

02
3 

0.
01

1 
0.

01
4 

0.
02

6 
0.

01
4 

0.
01

5 
12

 
J 

0.
00

8 
0.

00
7 

0.
01

7 
0.

00
8 

0.
01

3 
0.

01
7 

0.
00

9 
0.

02
4 

0.
01

3 
0.

01
6 

0.
01

1 
0.

01
0 

0.
01

9 
0.

01
1 

0.
01

2 
11

 
K

 
0.

00
2 

0.
00

5 
0.

00
6 

0.
00

2 
0.

00
6 

0.
00

6 
0.

00
9 

0.
01

3 
0.

00
7 

0.
01

5 
0.

00
2 

0.
00

9 
0.

01
2 

0.
00

5 
0.

00
6 

6 
L 

0.
01

1 
0.

01
1 

0.
01

5 
0.

01
0 

0.
01

8 
0.

01
5 

0.
01

6 
0.

02
8 

0.
01

7 
0.

01
9 

0.
01

6 
0.

00
8 

0.
02

3 
0.

01
4 

0.
01

6 
13

 
M

 
0.

01
0 

0.
00

7 
0.

00
7 

0.
00

5 
0.

00
9 

0.
00

6 
0.

00
8 

0.
04

7 
0.

02
2 

0.
03

2 
0.

01
5 

0.
01

7 
0.

00
5 

0.
00

8 
0.

00
8 

10
 

N
 

0.
00

6 
0.

00
6 

0.
00

6 
0.

00
4 

0.
00

6 
0.

00
6 

0.
00

7 
0.

02
7 

0.
01

2 
0.

02
0 

0.
00

9 
0.

01
0 

0.
00

7 
0.

00
4 

0.
00

7 
9 

M
ed

ia
n 

0.
00

5 
0.

00
4 

0.
00

5 
0.

00
2 

0.
00

6 
0.

00
5 

0.
00

7 
0.

02
2 

0.
01

1 
0.

01
8 

0.
00

8 
0.

00
9 

0.
00

6 
0.

00
5 

R
an

k 
6 

2 
5 

1 
7 

4 
9 

14
 

12
 

13
 

10
 

11
 

8 
3 

0.
00

7 

Ta
bl

e
1:

 S
ce

na
ri

o
2

In
te

ro
pe

ra
bi

lt
y,

 F
N

M
R

 a
tF

M
R

 =
0.

01
,M

at
ch

er
A

Th
e

ve
nd

or
id

en
ti

fe
d

in
th

e
ro

w
 m

ak
es

th
e

en
ro

llm
en

t M
IN

:A
te

m
pl

at
e;

th
e

ve
nd

or
id

en
ti

fe
d

in
th

e
co

lu
m

n
m

ak
es

th
e

au
th

en
ti

ca
ti

on
 M

IN
:A

te
m

pl
at

e.
 

A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija F N= Innovatrics G = EC 
MH = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen = NITGen N = Cross Match 5 



Minutiae Exchange Interoperability Test March 21, 2006 

Si
ng

le
-f

ng
er

 v
er

if
ca

ti
on

(a
) 

B 
A

 
B 

C
 

D
 

E 
F 

G
 

H
 

I 
J 

K
 

L 
M

 
N

 
M

ed
ia

n 
R

an
k 

A
 

0.
02

8 
0.

05
5 

0.
07

5 
0.

04
3 

0.
06

8 
0.

07
5 

0.
08

0 
0.

08
1 

0.
05

4 
0.

07
3 

0.
03

5 
0.

06
0 

0.
09

8 
0.

05
9 

0.
06

4 
9 

B 
0.

04
1 

0.
02

5 
0.

03
9 

0.
02

6 
0.

03
8 

0.
03

9 
0.

03
3 

0.
11

4 
0.

06
9 

0.
07

0 
0.

05
1 

0.
04

6 
0.

04
7 

0.
03

4 
0.

04
0 

1 
C

 
0.

06
6 

0.
04

3 
0.

02
1 

0.
03

0 
0.

04
7 

0.
02

1 
0.

05
2 

0.
16

9 
0.

11
1 

0.
13

0 
0.

08
0 

0.
06

9 
0.

04
1 

0.
04

1 
0.

04
9 

5 
D

 
0.

04
1 

0.
03

6 
0.

03
5 

0.
02

1 
0.

04
4 

0.
03

5 
0.

04
4 

0.
11

4 
0.

07
3 

0.
08

8 
0.

04
6 

0.
05

3 
0.

05
1 

0.
03

6 
0.

04
4 

4 
E 

0.
04

9 
0.

03
6 

0.
04

1 
0.

03
2 

0.
03

2 
0.

04
1 

0.
04

2 
0.

12
2 

0.
07

5 
0.

08
0 

0.
05

8 
0.

04
9 

0.
04

1 
0.

03
0 

0.
04

1 
2 

F 
0.

06
6 

0.
04

3 
0.

02
1 

0.
03

0 
0.

04
7 

0.
02

1 
0.

05
2 

0.
17

2 
0.

11
2 

0.
12

9 
0.

08
1 

0.
06

8 
0.

04
1 

0.
04

0 
0.

04
9 

6 
G

 
0.

05
6 

0.
02

9 
0.

04
3 

0.
03

0 
0.

03
7 

0.
04

3 
0.

02
8 

0.
13

1 
0.

08
6 

0.
07

7 
0.

06
4 

0.
05

3 
0.

04
2 

0.
03

4 
0.

04
3 

3 
H

 
0.

07
2 

0.
13

4 
0.

17
7 

0.
11

0 
0.

16
1 

0.
17

9 
0.

18
1 

0.
08

9 
0.

10
1 

0.
14

9 
0.

08
8 

0.
10

4 
0.

23
1 

0.
14

9 
0.

14
1 

14
 

I 
0.

05
1 

0.
08

1 
0.

11
0 

0.
06

7 
0.

09
4 

0.
11

1 
0.

10
5 

0.
10

6 
0.

05
1 

0.
11

2 
0.

06
1 

0.
07

3 
0.

14
7 

0.
07

9 
0.

08
7 

13
 

J 
0.

05
4 

0.
06

0 
0.

11
0 

0.
06

4 
0.

08
0 

0.
11

0 
0.

07
7 

0.
12

2 
0.

08
5 

0.
08

0 
0.

06
5 

0.
07

0 
0.

12
5 

0.
07

3 
0.

07
8 

12
 

K
 

0.
03

3 
0.

05
9 

0.
08

4 
0.

04
4 

0.
07

4 
0.

08
4 

0.
08

4 
0.

09
2 

0.
06

3 
0.

08
0 

0.
03

1 
0.

07
3 

0.
10

5 
0.

06
2 

0.
07

4 
11

 
L 

0.
05

7 
0.

05
6 

0.
07

5 
0.

05
1 

0.
06

8 
0.

07
6 

0.
07

2 
0.

10
8 

0.
07

2 
0.

09
6 

0.
07

3 
0.

04
1 

0.
09

9 
0.

05
8 

0.
07

2 
10

 
M

 
0.

08
2 

0.
04

9 
0.

03
9 

0.
04

1 
0.

04
7 

0.
03

9 
0.

05
0 

0.
20

6 
0.

14
0 

0.
14

8 
0.

09
8 

0.
08

5 
0.

03
2 

0.
04

5 
0.

05
0 

7 
N

 
0.

05
4 

0.
04

4 
0.

04
7 

0.
03

5 
0.

04
0 

0.
04

7 
0.

05
0 

0.
13

9 
0.

07
9 

0.
09

7 
0.

06
0 

0.
05

4 
0.

05
4 

0.
03

3 
0.

05
2 

8 
M

ed
ia

n 
0.

05
4 

0.
04

6 
0.

04
5 

0.
03

8 
0.

04
7 

0.
04

5 
0.

05
2 

0.
11

8 
0.

07
7 

0.
09

2 
0.

06
3 

0.
06

4 
0.

05
3 

0.
04

3 
R

an
k 

9 
5 

4 
1 

6 
3 

7 
14

 
12

 
13

 
10

 
11

 
8 

2 
0.

06
1 

Tw
o-

fn
ge

r 
ve

ri
fc

at
io

n
(b

) 

B 
A

 
B 

C
 

D
 

E 
F 

G
 

H
 

I 
J 

K
 

L 
M

 
N

 
M

ed
ia

n 
R

an
k 

A
 

0.
00

4 
0.

00
9 

0.
01

6 
0.

00
6 

0.
01

6 
0.

01
7 

0.
01

7 
0.

02
3 

0.
01

0 
0.

01
7 

0.
00

8 
0.

01
4 

0.
02

5 
0.

01
2 

0.
01

5 
9 

B 
0.

00
6 

0.
00

2 
0.

00
6 

0.
00

3 
0.

00
8 

0.
00

6 
0.

00
4 

0.
03

5 
0.

01
5 

0.
01

7 
0.

01
3 

0.
00

9 
0.

00
9 

0.
00

6 
0.

00
7 

2 
C

 
0.

01
3 

0.
00

6 
0.

00
2 

0.
00

3 
0.

01
0 

0.
00

3 
0.

00
8 

0.
06

3 
0.

03
1 

0.
04

1 
0.

02
3 

0.
01

6 
0.

00
7 

0.
00

7 
0.

00
9 

6 
D

 
0.

00
7 

0.
00

5 
0.

00
5 

0.
00

2 
0.

01
0 

0.
00

5 
0.

00
7 

0.
03

6 
0.

01
6 

0.
02

4 
0.

01
1 

0.
01

1 
0.

01
0 

0.
00

6 
0.

00
8 

4 
E 

0.
01

1 
0.

00
6 

0.
00

8 
0.

00
5 

0.
00

7 
0.

00
8 

0.
00

7 
0.

04
1 

0.
01

9 
0.

02
2 

0.
01

8 
0.

01
2 

0.
00

8 
0.

00
5 

0.
00

8 
3 

F 
0.

01
3 

0.
00

6 
0.

00
2 

0.
00

3 
0.

01
0 

0.
00

2 
0.

00
8 

0.
06

4 
0.

03
0 

0.
04

2 
0.

02
3 

0.
01

6 
0.

00
7 

0.
00

6 
0.

00
9 

5 
G

 
0.

01
0 

0.
00

3 
0.

00
7 

0.
00

3 
0.

00
7 

0.
00

6 
0.

00
3 

0.
04

2 
0.

01
9 

0.
01

9 
0.

01
6 

0.
01

2 
0.

00
6 

0.
00

5 
0.

00
7 

1 
H

 
0.

01
9 

0.
04

2 
0.

06
4 

0.
03

1 
0.

06
2 

0.
06

5 
0.

06
4 

0.
02

8 
0.

02
9 

0.
05

6 
0.

03
1 

0.
03

3 
0.

09
4 

0.
05

4 
0.

04
8 

14
 

I 
0.

01
0 

0.
01

8 
0.

03
1 

0.
01

4 
0.

02
8 

0.
03

1 
0.

02
8 

0.
03

5 
0.

01
0 

0.
03

4 
0.

01
8 

0.
01

8 
0.

04
8 

0.
02

0 
0.

02
4 

13
 

J 
0.

01
1 

0.
01

2 
0.

03
1 

0.
01

3 
0.

02
1 

0.
03

1 
0.

01
6 

0.
04

0 
0.

02
1 

0.
01

9 
0.

01
8 

0.
01

7 
0.

04
1 

0.
01

7 
0.

01
9 

10
 

K
 

0.
00

7 
0.

01
3 

0.
02

3 
0.

00
9 

0.
02

2 
0.

02
3 

0.
02

1 
0.

03
0 

0.
01

6 
0.

02
2 

0.
00

8 
0.

02
1 

0.
03

1 
0.

01
6 

0.
02

1 
12

 
L 

0.
01

3 
0.

01
1 

0.
02

0 
0.

01
0 

0.
02

0 
0.

01
9 

0.
01

7 
0.

03
6 

0.
01

8 
0.

03
0 

0.
02

4 
0.

00
8 

0.
03

1 
0.

01
4 

0.
01

9 
11

 
M

 
0.

02
1 

0.
01

0 
0.

00
7 

0.
00

7 
0.

01
1 

0.
00

7 
0.

00
9 

0.
08

4 
0.

04
5 

0.
05

5 
0.

03
2 

0.
02

5 
0.

00
5 

0.
00

9 
0.

01
0 

8 
N

 
0.

01
2 

0.
00

8 
0.

00
9 

0.
00

5 
0.

00
8 

0.
00

9 
0.

00
9 

0.
04

8 
0.

01
9 

0.
02

9 
0.

01
8 

0.
01

2 
0.

01
1 

0.
00

5 
0.

01
0 

7 
M

ed
ia

n 
0.

01
1 

0.
00

8 
0.

00
9 

0.
00

6 
0.

01
1 

0.
00

8 
0.

00
9 

0.
03

8 
0.

01
9 

0.
02

6 
0.

01
8 

0.
01

5 
0.

01
1 

0.
00

8 
R

an
k 

9 
4 

5 
1 

8 
3 

6 
14

 
12

 
13

 
11

 
10

 
7 

2 
0.

01
4 

Ta
bl

e
2:

 S
ce

na
ri

o
2

In
te

ro
pe

ra
bi

lt
y,

 F
N

M
R

 a
tF

M
R

 =
0.

01
,M

at
ch

er
B

T
he

ve
nd

or
id

en
ti

fe
d

in
th

e
ro

w
 m

ak
es

th
e

en
ro

llm
en

t M
IN

:A
te

m
pl

at
e;

th
e

ve
nd

or
id

en
ti

fe
d

in
th

e
co

lu
m

n
m

ak
es

th
e

au
th

en
ti

ca
ti

on
 M

IN
:A

te
m

pl
at

e.
 

A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija F G = N
= NITGen 

= Innovatrics EC 
M N = Cross Match H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 6 



Minutiae Exchange Interoperability Test March 21, 2006 

Si
ng

le
-f

ng
er

 v
er

if
ca

ti
on

(a
) 

C
 

A
 

B 
C

 
D

 
E 

F 
G

 
H

 
I 

J 
K

 
L 

M
 

N
 

M
ed

ia
n 

R
an

k 
A

 
0.

02
1 

0.
04

1 
0.

04
6 

0.
02

8 
0.

04
7 

0.
04

6 
0.

05
8 

0.
06

9 
0.

04
3 

0.
07

4 
0.

02
6 

0.
05

0 
0.

06
4 

0.
04

1 
0.

04
6 

5 
B 

0.
03

5 
0.

02
6 

0.
03

9 
0.

02
6 

0.
03

9 
0.

03
8 

0.
03

3 
0.

09
2 

0.
05

5 
0.

07
3 

0.
04

0 
0.

04
5 

0.
04

6 
0.

03
6 

0.
03

9 
2 

C
 

0.
05

2 
0.

04
6 

0.
02

2 
0.

02
9 

0.
05

1 
0.

02
2 

0.
05

9 
0.

13
3 

0.
08

0 
0.

13
5 

0.
05

7 
0.

06
6 

0.
04

9 
0.

04
3 

0.
05

1 
8 

D
 

0.
03

3 
0.

03
5 

0.
03

0 
0.

01
9 

0.
04

2 
0.

03
0 

0.
04

4 
0.

09
1 

0.
05

5 
0.

09
6 

0.
03

5 
0.

05
0 

0.
04

7 
0.

03
5 

0.
03

9 
3 

E 
0.

03
2 

0.
03

3 
0.

03
4 

0.
02

6 
0.

02
7 

0.
03

4 
0.

03
8 

0.
09

0 
0.

05
3 

0.
07

8 
0.

03
6 

0.
04

3 
0.

03
8 

0.
02

5 
0.

03
5 

1 
F 

0.
05

2 
0.

04
7 

0.
02

2 
0.

02
9 

0.
05

1 
0.

02
2 

0.
05

8 
0.

13
4 

0.
08

0 
0.

13
6 

0.
05

7 
0.

06
6 

0.
04

9 
0.

04
2 

0.
05

2 
9 

G
 

0.
04

3 
0.

02
9 

0.
04

5 
0.

03
0 

0.
03

7 
0.

04
4 

0.
02

7 
0.

10
0 

0.
06

4 
0.

07
5 

0.
04

9 
0.

05
0 

0.
04

2 
0.

03
5 

0.
04

4 
4 

H
 

0.
06

4 
0.

09
8 

0.
12

1 
0.

08
0 

0.
11

9 
0.

12
2 

0.
12

9 
0.

09
4 

0.
09

0 
0.

12
5 

0.
07

1 
0.

09
0 

0.
15

4 
0.

10
9 

0.
10

4 
14

 
I 

0.
04

9 
0.

07
0 

0.
08

3 
0.

05
7 

0.
07

9 
0.

08
3 

0.
08

9 
0.

10
8 

0.
05

4 
0.

11
7 

0.
05

4 
0.

07
2 

0.
10

5 
0.

06
9 

0.
07

6 
13

 
J 

0.
04

9 
0.

05
3 

0.
09

4 
0.

06
0 

0.
06

7 
0.

09
4 

0.
06

4 
0.

09
7 

0.
07

5 
0.

08
2 

0.
05

8 
0.

06
4 

0.
10

0 
0.

06
4 

0.
06

6 
11

 
K

 
0.

02
3 

0.
04

3 
0.

04
8 

0.
02

9 
0.

04
6 

0.
04

7 
0.

05
9 

0.
07

3 
0.

04
5 

0.
07

9 
0.

02
3 

0.
05

5 
0.

06
5 

0.
04

0 
0.

04
7 

6 
L 

0.
05

6 
0.

06
0 

0.
07

0 
0.

05
2 

0.
06

9 
0.

07
1 

0.
07

4 
0.

10
7 

0.
07

0 
0.

10
5 

0.
06

6 
0.

04
6 

0.
09

1 
0.

05
9 

0.
06

9 
12

 
M

 
0.

06
5 

0.
05

4 
0.

04
5 

0.
04

2 
0.

05
2 

0.
04

5 
0.

05
6 

0.
15

5 
0.

10
0 

0.
14

6 
0.

07
1 

0.
08

0 
0.

03
8 

0.
04

9 
0.

05
5 

10
 

N
 

0.
04

6 
0.

04
5 

0.
04

3 
0.

03
4 

0.
03

9 
0.

04
3 

0.
05

2 
0.

11
1 

0.
06

3 
0.

10
3 

0.
04

8 
0.

05
4 

0.
05

3 
0.

03
3 

0.
04

7 
7 

M
ed

ia
n 

0.
04

7 
0.

04
5 

0.
04

5 
0.

02
9 

0.
04

9 
0.

04
5 

0.
05

8 
0.

09
9 

0.
06

4 
0.

10
0 

0.
05

2 
0.

05
4 

0.
05

1 
0.

04
2 

R
an

k 
6 

5 
4 

1 
7 

3 
11

 
13

 
12

 
14

 
9 

10
 

8 
2 

0.
05

3 

Tw
o-

fn
ge

r 
ve

ri
fc

at
io

n
(b

) 

C
 

A
 

B 
C

 
D

 
E 

F 
G

 
H

 
I 

J 
K

 
L 

M
 

N
 

M
ed

ia
n 

R
an

k 
A

 
0.

00
2 

0.
00

6 
0.

00
8 

0.
00

3 
0.

00
7 

0.
00

8 
0.

01
0 

0.
01

8 
0.

00
8 

0.
01

9 
0.

00
7 

0.
01

0 
0.

01
5 

0.
00

6 
0.

00
8 

4 
B 

0.
00

5 
0.

00
4 

0.
00

7 
0.

00
3 

0.
00

8 
0.

00
7 

0.
00

5 
0.

03
1 

0.
01

3 
0.

01
9 

0.
01

1 
0.

01
0 

0.
01

1 
0.

00
7 

0.
00

8 
3 

C
 

0.
01

0 
0.

00
9 

0.
00

3 
0.

00
4 

0.
01

2 
0.

00
3 

0.
01

2 
0.

05
0 

0.
02

3 
0.

04
7 

0.
01

8 
0.

01
8 

0.
01

1 
0.

00
8 

0.
01

1 
9 

D
 

0.
00

5 
0.

00
5 

0.
00

5 
0.

00
2 

0.
00

8 
0.

00
5 

0.
00

7 
0.

02
9 

0.
01

2 
0.

02
9 

0.
01

0 
0.

01
1 

0.
01

1 
0.

00
6 

0.
00

8 
2 

E 
0.

00
4 

0.
00

5 
0.

00
6 

0.
00

3 
0.

00
3 

0.
00

5 
0.

00
6 

0.
02

5 
0.

01
2 

0.
01

9 
0.

01
0 

0.
00

9 
0.

00
7 

0.
00

3 
0.

00
6 

1 
F 

0.
01

0 
0.

00
9 

0.
00

3 
0.

00
4 

0.
01

2 
0.

00
3 

0.
01

2 
0.

05
0 

0.
02

3 
0.

04
7 

0.
01

8 
0.

01
8 

0.
01

1 
0.

00
8 

0.
01

1 
8 

G
 

0.
00

7 
0.

00
4 

0.
00

8 
0.

00
4 

0.
00

6 
0.

00
8 

0.
00

4 
0.

03
2 

0.
01

5 
0.

01
9 

0.
01

4 
0.

01
1 

0.
00

8 
0.

00
6 

0.
00

8 
5 

H
 

0.
01

6 
0.

03
0 

0.
03

9 
0.

02
1 

0.
03

9 
0.

04
0 

0.
04

3 
0.

03
2 

0.
02

8 
0.

04
5 

0.
02

4 
0.

02
9 

0.
06

1 
0.

03
6 

0.
03

4 
14

 
I 

0.
01

1 
0.

01
9 

0.
02

5 
0.

01
3 

0.
02

4 
0.

02
5 

0.
02

6 
0.

04
1 

0.
01

4 
0.

04
0 

0.
01

8 
0.

02
2 

0.
03

8 
0.

01
9 

0.
02

3 
13

 
J 

0.
00

8 
0.

01
0 

0.
02

6 
0.

01
2 

0.
01

5 
0.

02
6 

0.
01

3 
0.

03
0 

0.
01

8 
0.

02
1 

0.
01

7 
0.

01
5 

0.
03

0 
0.

01
4 

0.
01

6 
11

 
K

 
0.

00
5 

0.
00

9 
0.

01
1 

0.
00

6 
0.

01
0 

0.
01

1 
0.

01
3 

0.
02

2 
0.

01
2 

0.
02

2 
0.

00
6 

0.
01

5 
0.

01
8 

0.
00

9 
0.

01
1 

7 
L 

0.
01

5 
0.

01
6 

0.
02

2 
0.

01
3 

0.
02

1 
0.

02
2 

0.
02

2 
0.

04
2 

0.
02

2 
0.

03
6 

0.
02

4 
0.

01
0 

0.
03

4 
0.

01
7 

0.
02

2 
12

 
M

 
0.

01
6 

0.
01

3 
0.

01
1 

0.
00

9 
0.

01
3 

0.
01

1 
0.

01
4 

0.
06

5 
0.

03
4 

0.
05

8 
0.

02
4 

0.
02

7 
0.

00
8 

0.
01

2 
0.

01
3 

10
 

N
 

0.
00

9 
0.

00
9 

0.
00

9 
0.

00
6 

0.
00

7 
0.

00
8 

0.
01

0 
0.

03
9 

0.
01

7 
0.

03
1 

0.
01

5 
0.

01
3 

0.
01

2 
0.

00
5 

0.
01

0 
6 

M
ed

ia
n 

0.
00

9 
0.

00
9 

0.
00

9 
0.

00
5 

0.
01

1 
0.

00
8 

0.
01

2 
0.

03
2 

0.
01

6 
0.

03
0 

0.
01

6 
0.

01
4 

0.
01

2 
0.

00
8 

R
an

k 
5 

6 
4 

1 
7 

3 
9 

14
 

12
 

13
 

11
 

10
 

8 
2 

0.
01

2 

Ta
bl

e
3:

 S
ce

na
ri

o
2

In
te

ro
pe

ra
bi

lt
y,

 F
N

M
R

 a
tF

M
R

 =
0.

01
,M

at
ch

er
C

Th
e

ve
nd

or
id

en
ti

fe
d

in
th

e
ro

w
 m

ak
es

th
e

en
ro

llm
en

t M
IN

:A
te

m
pl

at
e;

th
e

ve
nd

or
id

en
ti

fe
d

in
th

e
co

lu
m

n
m

ak
es

th
e

au
th

en
ti

ca
ti

on
 M

IN
:A

te
m

pl
at

e.
 

A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija F N
N

= Innovatrics EC 
M = NITGen = Cross Match 

G = 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 7 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 

Si
ng

le
-f

ng
er

 v
er

if
ca

ti
on

(a
) 

D
 

A
 

B 
C

 
D

 
E 

F 
G

 
H

 
I 

J 
K

 
L 

M
 

N
 

M
ed

ia
n 

R
an

k 
A

 
0.

01
9 

0.
03

4 
0.

03
8 

0.
02

3 
0.

04
7 

0.
03

8 
0.

05
4 

0.
05

9 
0.

04
1 

0.
06

1 
0.

02
6 

0.
04

4 
0.

05
8 

0.
03

8 
0.

04
0 

6 
B 

0.
02

8 
0.

02
1 

0.
02

9 
0.

01
7 

0.
03

4 
0.

02
8 

0.
02

8 
0.

07
1 

0.
05

3 
0.

06
0 

0.
04

0 
0.

03
8 

0.
03

6 
0.

03
1 

0.
03

2 
1 

C
 

0.
03

9 
0.

03
4 

0.
01

9 
0.

02
0 

0.
04

0 
0.

01
9 

0.
04

7 
0.

10
6 

0.
07

2 
0.

11
0 

0.
05

2 
0.

05
5 

0.
03

7 
0.

03
4 

0.
03

9 
5 

D
 

0.
02

6 
0.

02
5 

0.
02

3 
0.

01
4 

0.
03

5 
0.

02
3 

0.
03

4 
0.

07
0 

0.
04

9 
0.

06
9 

0.
03

3 
0.

03
8 

0.
03

4 
0.

02
8 

0.
03

3 
2 

E 
0.

03
4 

0.
03

0 
0.

02
9 

0.
02

3 
0.

03
0 

0.
03

0 
0.

03
7 

0.
08

3 
0.

05
8 

0.
07

0 
0.

04
2 

0.
04

2 
0.

03
4 

0.
02

6 
0.

03
4 

4 
F 

0.
04

0 
0.

03
5 

0.
01

9 
0.

02
1 

0.
04

0 
0.

01
9 

0.
04

7 
0.

10
7 

0.
07

2 
0.

11
0 

0.
05

2 
0.

05
5 

0.
03

7 
0.

03
3 

0.
04

0 
7 

G
 

0.
03

7 
0.

02
4 

0.
03

3 
0.

02
1 

0.
03

4 
0.

03
3 

0.
02

4 
0.

08
7 

0.
06

8 
0.

06
7 

0.
04

9 
0.

04
7 

0.
03

4 
0.

03
2 

0.
03

4 
3 

H
 

0.
05

6 
0.

08
5 

0.
10

8 
0.

06
6 

0.
11

9 
0.

10
9 

0.
12

7 
0.

08
1 

0.
08

4 
0.

10
9 

0.
07

1 
0.

07
8 

0.
15

1 
0.

10
4 

0.
09

4 
14

 
I 

0.
04

6 
0.

07
0 

0.
07

8 
0.

05
2 

0.
08

5 
0.

07
8 

0.
10

0 
0.

09
7 

0.
05

3 
0.

11
3 

0.
05

9 
0.

07
2 

0.
11

4 
0.

07
3 

0.
07

6 
13

 
J 

0.
04

4 
0.

05
0 

0.
07

9 
0.

04
5 

0.
06

7 
0.

07
9 

0.
06

5 
0.

08
6 

0.
07

6 
0.

07
3 

0.
06

0 
0.

06
3 

0.
09

6 
0.

06
3 

0.
06

6 
12

 
K

 
0.

02
5 

0.
04

4 
0.

04
8 

0.
02

8 
0.

05
7 

0.
04

9 
0.

06
6 

0.
07

1 
0.

05
4 

0.
07

8 
0.

02
8 

0.
06

0 
0.

07
2 

0.
04

6 
0.

05
1 

10
 

L 
0.

05
0 

0.
05

3 
0.

06
2 

0.
04

3 
0.

06
7 

0.
06

2 
0.

07
3 

0.
08

9 
0.

07
1 

0.
09

9 
0.

06
8 

0.
04

5 
0.

08
7 

0.
05

8 
0.

06
4 

11
 

M
 

0.
05

5 
0.

04
2 

0.
03

4 
0.

03
1 

0.
04

4 
0.

03
5 

0.
04

6 
0.

13
6 

0.
10

2 
0.

12
7 

0.
07

3 
0.

07
1 

0.
03

0 
0.

04
1 

0.
04

5 
8 

N
 

0.
04

4 
0.

04
2 

0.
03

9 
0.

02
9 

0.
04

1 
0.

03
9 

0.
05

1 
0.

10
2 

0.
07

0 
0.

09
4 

0.
05

4 
0.

05
3 

0.
05

0 
0.

03
4 

0.
04

7 
9 

M
ed

ia
n 

0.
03

9 
0.

03
8 

0.
03

6 
0.

02
5 

0.
04

3 
0.

03
7 

0.
04

9 
0.

08
7 

0.
06

9 
0.

08
6 

0.
05

2 
0.

05
4 

0.
04

3 
0.

03
6 

R
an

k 
6 

5 
3 

1 
7 

4 
9 

14
 

12
 

13
 

10
 

11
 

8 
2 

0.
04

9 

Tw
o-

fn
ge

r 
ve

ri
fc

at
io

n
(b

) 

D
 

A
 

B 
C

 
D

 
E 

F 
G

 
H

 
I 

J 
K

 
L 

M
 

N
 

M
ed

ia
n 

R
an

k 
A

 
0.

00
2 

0.
00

4 
0.

00
5 

0.
00

2 
0.

00
8 

0.
00

5 
0.

00
9 

0.
01

3 
0.

00
7 

0.
01

4 
0.

00
6 

0.
00

8 
0.

01
1 

0.
00

5 
0.

00
6 

5 
B 

0.
00

4 
0.

00
2 

0.
00

4 
0.

00
2 

0.
00

6 
0.

00
4 

0.
00

4 
0.

01
7 

0.
01

0 
0.

01
5 

0.
00

9 
0.

00
8 

0.
00

6 
0.

00
5 

0.
00

5 
2 

C
 

0.
00

6 
0.

00
6 

0.
00

3 
0.

00
3 

0.
00

8 
0.

00
2 

0.
00

9 
0.

03
3 

0.
01

9 
0.

04
0 

0.
01

4 
0.

01
4 

0.
00

7 
0.

00
6 

0.
00

7 
6 

D
 

0.
00

3 
0.

00
3 

0.
00

3 
0.

00
1 

0.
00

6 
0.

00
3 

0.
00

4 
0.

01
6 

0.
00

9 
0.

01
7 

0.
00

8 
0.

00
7 

0.
00

5 
0.

00
4 

0.
00

5 
1 

E 
0.

00
5 

0.
00

5 
0.

00
5 

0.
00

3 
0.

00
5 

0.
00

5 
0.

00
6 

0.
02

3 
0.

01
3 

0.
01

8 
0.

01
2 

0.
00

9 
0.

00
6 

0.
00

4 
0.

00
6 

4 
F 

0.
00

6 
0.

00
5 

0.
00

3 
0.

00
3 

0.
00

7 
0.

00
2 

0.
00

9 
0.

03
3 

0.
01

9 
0.

04
0 

0.
01

4 
0.

01
4 

0.
00

7 
0.

00
6 

0.
00

7 
6 

G
 

0.
00

5 
0.

00
3 

0.
00

5 
0.

00
2 

0.
00

6 
0.

00
5 

0.
00

3 
0.

02
4 

0.
01

6 
0.

01
8 

0.
01

3 
0.

01
1 

0.
00

6 
0.

00
5 

0.
00

5 
3 

H
 

0.
01

2 
0.

02
0 

0.
03

0 
0.

01
4 

0.
03

8 
0.

03
1 

0.
03

7 
0.

02
2 

0.
02

1 
0.

03
5 

0.
02

3 
0.

02
1 

0.
05

1 
0.

03
0 

0.
02

6 
14

 
I 

0.
00

9 
0.

01
8 

0.
02

2 
0.

01
0 

0.
02

5 
0.

02
2 

0.
03

1 
0.

03
1 

0.
01

3 
0.

04
2 

0.
01

7 
0.

02
2 

0.
04

0 
0.

02
0 

0.
02

2 
13

 
J 

0.
00

8 
0.

00
9 

0.
02

2 
0.

00
8 

0.
01

5 
0.

02
2 

0.
01

5 
0.

02
5 

0.
02

1 
0.

02
0 

0.
01

6 
0.

01
7 

0.
03

1 
0.

01
5 

0.
01

7 
11

 
K

 
0.

00
4 

0.
00

9 
0.

01
1 

0.
00

5 
0.

01
4 

0.
01

0 
0.

01
6 

0.
02

0 
0.

01
2 

0.
02

2 
0.

00
7 

0.
01

6 
0.

01
9 

0.
01

0 
0.

01
1 

10
 

L 
0.

01
2 

0.
01

3 
0.

01
9 

0.
01

0 
0.

02
0 

0.
01

9 
0.

02
2 

0.
02

9 
0.

02
3 

0.
03

8 
0.

02
3 

0.
01

2 
0.

03
1 

0.
01

7 
0.

02
0 

12
 

M
 

0.
01

2 
0.

00
9 

0.
00

6 
0.

00
5 

0.
00

9 
0.

00
6 

0.
01

0 
0.

04
9 

0.
03

4 
0.

05
2 

0.
02

3 
0.

02
3 

0.
00

6 
0.

00
9 

0.
01

0 
9 

N
 

0.
00

9 
0.

00
8 

0.
00

8 
0.

00
4 

0.
00

9 
0.

00
8 

0.
01

0 
0.

03
2 

0.
01

9 
0.

03
0 

0.
01

6 
0.

01
4 

0.
01

1 
0.

00
6 

0.
01

0 
8 

M
ed

ia
n 

0.
00

6 
0.

00
7 

0.
00

6 
0.

00
4 

0.
00

9 
0.

00
6 

0.
00

9 
0.

02
4 

0.
01

8 
0.

02
6 

0.
01

4 
0.

01
4 

0.
00

9 
0.

00
6 

R
an

k 
5 

6 
3 

1 
7 

2 
9 

13
 

12
 

14
 

11
 

10
 

8 
4 

0.
01

0 

Ta
bl

e
4:

 S
ce

na
ri

o
2

In
te

ro
pe

ra
bi

lt
y,

 F
N

M
R

 a
tF

M
R

 =
0.

01
,M

at
ch

er
D

T
he

ve
nd

or
id

en
ti

fe
d

in
th

e
ro

w
 m

ak
es

th
e

en
ro

llm
en

t M
IN

:A
te

m
pl

at
e;

th
e

ve
nd

or
id

en
ti

fe
d

in
th

e
co

lu
m

n
m

ak
es

th
e

au
th

en
ti

ca
ti

on
 M

IN
:A

te
m

pl
at

e.
 

A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 8 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 9 

Minutiae Exchange Interoperability Test March 21, 2006 

Si
ng

le
-f

ng
er

 v
er

if
ca

ti
on

(a
) 

E 
A

 
B 

C
 

D
 

E 
F 

G
 

H
 

I 
J 

K
 

L 
M

 
N

 
M

ed
ia

n 
R

an
k 

A
 

0.
01

9 
0.

04
0 

0.
05

3 
0.

02
9 

0.
06

4 
0.

05
4 

0.
06

9 
0.

07
3 

0.
04

6 
0.

06
7 

0.
02

6 
0.

05
6 

0.
07

9 
0.

04
9 

0.
05

4 
8 

B 
0.

03
3 

0.
02

1 
0.

03
6 

0.
02

1 
0.

04
0 

0.
03

5 
0.

03
1 

0.
09

5 
0.

06
1 

0.
06

6 
0.

04
1 

0.
04

6 
0.

04
5 

0.
03

4 
0.

03
8 

1 
C

 
0.

05
4 

0.
04

1 
0.

01
9 

0.
02

5 
0.

05
2 

0.
01

9 
0.

05
7 

0.
15

3 
0.

09
7 

0.
13

3 
0.

06
1 

0.
07

2 
0.

04
4 

0.
04

1 
0.

05
3 

5 
D

 
0.

03
4 

0.
03

1 
0.

03
0 

0.
01

7 
0.

04
9 

0.
03

0 
0.

04
6 

0.
10

2 
0.

06
6 

0.
08

8 
0.

03
9 

0.
05

5 
0.

04
9 

0.
03

7 
0.

04
2 

4 
E 

0.
03

8 
0.

03
1 

0.
03

3 
0.

02
5 

0.
03

0 
0.

03
3 

0.
03

9 
0.

11
3 

0.
06

6 
0.

08
4 

0.
04

3 
0.

04
9 

0.
03

9 
0.

02
6 

0.
03

8 
2 

F 
0.

05
5 

0.
04

1 
0.

01
9 

0.
02

5 
0.

05
2 

0.
02

0 
0.

05
7 

0.
15

4 
0.

09
7 

0.
13

4 
0.

06
1 

0.
07

3 
0.

04
4 

0.
04

1 
0.

05
3 

7 
G

 
0.

04
5 

0.
02

5 
0.

04
0 

0.
02

6 
0.

03
9 

0.
04

0 
0.

02
5 

0.
11

5 
0.

08
0 

0.
07

5 
0.

05
4 

0.
05

5 
0.

04
1 

0.
03

4 
0.

04
0 

3 
H

 
0.

07
6 

0.
11

8 
0.

16
9 

0.
10

4 
0.

18
6 

0.
17

0 
0.

17
7 

0.
11

0 
0.

11
2 

0.
13

8 
0.

08
8 

0.
11

4 
0.

21
8 

0.
15

1 
0.

12
8 

14
 

I 
0.

04
7 

0.
07

4 
0.

09
8 

0.
06

1 
0.

10
6 

0.
09

8 
0.

11
0 

0.
11

5 
0.

05
2 

0.
11

8 
0.

05
3 

0.
08

0 
0.

13
6 

0.
08

1 
0.

08
9 

13
 

J 
0.

05
1 

0.
05

7 
0.

10
9 

0.
06

1 
0.

09
9 

0.
10

8 
0.

07
9 

0.
10

6 
0.

08
8 

0.
06

8 
0.

06
6 

0.
07

6 
0.

12
2 

0.
08

2 
0.

08
1 

12
 

K
 

0.
02

3 
0.

04
5 

0.
05

7 
0.

03
1 

0.
06

6 
0.

05
7 

0.
07

3 
0.

08
3 

0.
04

9 
0.

07
9 

0.
02

3 
0.

06
5 

0.
08

3 
0.

05
0 

0.
05

7 
10

 
L 

0.
05

8 
0.

05
8 

0.
07

6 
0.

05
4 

0.
08

2 
0.

07
6 

0.
08

2 
0.

11
2 

0.
07

9 
0.

10
7 

0.
07

1 
0.

04
9 

0.
10

4 
0.

06
7 

0.
07

6 
11

 
M

 
0.

07
5 

0.
04

9 
0.

04
0 

0.
03

8 
0.

05
4 

0.
04

0 
0.

05
7 

0.
18

6 
0.

12
9 

0.
15

0 
0.

08
7 

0.
09

0 
0.

03
5 

0.
04

8 
0.

05
6 

9 
N

 
0.

05
1 

0.
04

6 
0.

04
6 

0.
03

6 
0.

04
6 

0.
04

6 
0.

05
7 

0.
13

2 
0.

07
9 

0.
10

6 
0.

05
5 

0.
06

2 
0.

05
9 

0.
03

6 
0.

05
3 

6 
M

ed
ia

n 
0.

04
9 

0.
04

3 
0.

04
3 

0.
03

0 
0.

05
3 

0.
04

3 
0.

05
7 

0.
11

3 
0.

07
9 

0.
09

7 
0.

05
5 

0.
06

4 
0.

05
4 

0.
04

4 
R

an
k 

6 
2 

4 
1 

7 
3 

10
 

14
 

12
 

13
 

9 
11

 
8 

5 
0.

05
7 

Tw
o-

fn
ge

r 
ve

ri
fc

at
io

n
(b

) 

E 
A

 
B 

C
 

D
 

E 
F 

G
 

H
 

I 
J 

K
 

L 
M

 
N

 
M

ed
ia

n 
R

an
k 

A
 

0.
00

2 
0.

00
6 

0.
00

9 
0.

00
3 

0.
01

3 
0.

00
9 

0.
01

3 
0.

01
9 

0.
00

8 
0.

01
6 

0.
00

3 
0.

01
2 

0.
01

9 
0.

00
8 

0.
00

9 
5 

B 
0.

00
5 

0.
00

2 
0.

00
6 

0.
00

2 
0.

00
7 

0.
00

6 
0.

00
4 

0.
02

8 
0.

01
3 

0.
01

6 
0.

00
7 

0.
01

0 
0.

01
0 

0.
00

6 
0.

00
6 

2 
C

 
0.

01
0 

0.
00

6 
0.

00
3 

0.
00

3 
0.

01
0 

0.
00

3 
0.

01
1 

0.
05

6 
0.

02
6 

0.
04

5 
0.

01
2 

0.
01

9 
0.

00
9 

0.
00

7 
0.

01
0 

6 
D

 
0.

00
5 

0.
00

4 
0.

00
4 

0.
00

2 
0.

01
0 

0.
00

4 
0.

00
7 

0.
03

2 
0.

01
5 

0.
02

4 
0.

00
6 

0.
01

3 
0.

01
0 

0.
00

7 
0.

00
7 

4 
E 

0.
00

6 
0.

00
4 

0.
00

5 
0.

00
3 

0.
00

5 
0.

00
5 

0.
00

5 
0.

03
6 

0.
01

5 
0.

02
2 

0.
00

7 
0.

01
1 

0.
00

7 
0.

00
4 

0.
00

6 
1 

F 
0.

01
0 

0.
00

6 
0.

00
3 

0.
00

3 
0.

01
0 

0.
00

3 
0.

01
1 

0.
05

6 
0.

02
6 

0.
04

5 
0.

01
2 

0.
01

9 
0.

00
9 

0.
00

7 
0.

01
0 

7 
G

 
0.

00
7 

0.
00

3 
0.

00
6 

0.
00

3 
0.

00
6 

0.
00

6 
0.

00
3 

0.
03

5 
0.

01
9 

0.
01

9 
0.

01
0 

0.
01

3 
0.

00
7 

0.
00

5 
0.

00
6 

3 
H

 
0.

02
1 

0.
03

7 
0.

06
3 

0.
03

0 
0.

07
7 

0.
06

3 
0.

06
4 

0.
03

7 
0.

03
7 

0.
05

0 
0.

02
5 

0.
03

9 
0.

09
0 

0.
05

5 
0.

04
5 

14
 

I 
0.

00
9 

0.
01

7 
0.

02
8 

0.
01

2 
0.

03
3 

0.
02

8 
0.

03
2 

0.
03

9 
0.

01
2 

0.
04

0 
0.

01
1 

0.
02

5 
0.

04
8 

0.
02

3 
0.

02
6 

13
 

J 
0.

01
0 

0.
01

2 
0.

03
2 

0.
01

2 
0.

02
8 

0.
03

3 
0.

01
9 

0.
03

4 
0.

02
4 

0.
01

7 
0.

01
4 

0.
02

1 
0.

04
0 

0.
02

1 
0.

02
1 

11
 

K
 

0.
00

3 
0.

00
7 

0.
01

0 
0.

00
4 

0.
01

3 
0.

01
0 

0.
01

4 
0.

02
3 

0.
00

9 
0.

02
0 

0.
00

3 
0.

01
5 

0.
02

0 
0.

00
9 

0.
01

0 
8 

L 
0.

01
5 

0.
01

4 
0.

02
3 

0.
01

3 
0.

02
6 

0.
02

3 
0.

02
3 

0.
04

1 
0.

02
5 

0.
03

7 
0.

01
9 

0.
01

1 
0.

03
7 

0.
01

9 
0.

02
3 

12
 

M
 

0.
01

7 
0.

01
0 

0.
00

8 
0.

00
7 

0.
01

2 
0.

00
8 

0.
01

2 
0.

07
6 

0.
04

3 
0.

05
7 

0.
02

2 
0.

02
9 

0.
00

6 
0.

01
1 

0.
01

2 
10

 
N

 
0.

01
1 

0.
00

9 
0.

01
0 

0.
00

6 
0.

00
9 

0.
01

0 
0.

01
1 

0.
04

6 
0.

02
0 

0.
03

2 
0.

01
2 

0.
01

5 
0.

01
4 

0.
00

6 
0.

01
1 

9 
M

ed
ia

n 
0.

00
9 

0.
00

6 
0.

00
8 

0.
00

4 
0.

01
1 

0.
00

9 
0.

01
2 

0.
03

6 
0.

02
0 

0.
02

8 
0.

01
1 

0.
01

5 
0.

01
2 

0.
00

8 
R

an
k 

6 
2 

4 
1 

7 
5 

9 
14

 
12

 
13

 
8 

11
 

10
 

3 
0.

01
2 

Ta
bl

e
5:

 S
ce

na
ri

o
2

In
te

ro
pe

ra
bi

lt
y,

 F
N

M
R

 a
tF

M
R

 =
0.

01
,M

at
ch

er
E

T
he

ve
nd

or
id

en
ti

fe
d

in
th

e
ro

w
 m

ak
es

th
e

en
ro

llm
en

t M
IN

:A
te

m
pl

at
e;

th
e

ve
nd

or
id

en
ti

fe
d

in
th

e
co

lu
m

n
m

ak
es

th
e

au
th

en
ti

ca
ti

on
 M

IN
:A

te
m

pl
at

e.
 

A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 



 F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 

Si
ng

le
-f

ng
er

 v
er

if
ca

ti
on

(a
) 

F 
A

 
B 

C
 

D
 

E 
F 

G
 

H
 

I 
J 

K
 

L 
M

 
N

 
M

ed
ia

n 
R

an
k 

A
 

0.
02

1 
0.

04
1 

0.
04

6 
0.

02
8 

0.
04

7 
0.

04
6 

0.
05

8 
0.

06
9 

0.
04

3 
0.

07
4 

0.
02

6 
0.

04
9 

0.
06

4 
0.

04
1 

0.
04

6 
5 

B 
0.

03
5 

0.
02

6 
0.

03
9 

0.
02

6 
0.

03
9 

0.
03

8 
0.

03
3 

0.
09

2 
0.

05
4 

0.
07

3 
0.

04
0 

0.
04

5 
0.

04
6 

0.
03

6 
0.

03
9 

2 
C

 
0.

05
1 

0.
04

6 
0.

02
2 

0.
02

9 
0.

05
1 

0.
02

2 
0.

05
8 

0.
13

4 
0.

07
9 

0.
13

5 
0.

05
6 

0.
06

6 
0.

04
9 

0.
04

3 
0.

05
1 

8 
D

 
0.

03
3 

0.
03

5 
0.

03
0 

0.
01

9 
0.

04
2 

0.
03

0 
0.

04
4 

0.
09

0 
0.

05
5 

0.
09

7 
0.

03
5 

0.
05

0 
0.

04
7 

0.
03

5 
0.

03
9 

3 
E 

0.
03

2 
0.

03
3 

0.
03

4 
0.

02
6 

0.
02

7 
0.

03
4 

0.
03

8 
0.

08
9 

0.
05

3 
0.

07
8 

0.
03

6 
0.

04
3 

0.
03

8 
0.

02
5 

0.
03

5 
1 

F 
0.

05
2 

0.
04

7 
0.

02
2 

0.
02

9 
0.

05
1 

0.
02

2 
0.

05
8 

0.
13

4 
0.

08
0 

0.
13

6 
0.

05
6 

0.
06

6 
0.

04
9 

0.
04

3 
0.

05
2 

9 
G

 
0.

04
3 

0.
02

9 
0.

04
5 

0.
02

9 
0.

03
7 

0.
04

4 
0.

02
7 

0.
10

0 
0.

06
4 

0.
07

5 
0.

04
9 

0.
05

0 
0.

04
2 

0.
03

5 
0.

04
4 

4 
H

 
0.

06
4 

0.
09

8 
0.

12
0 

0.
07

9 
0.

11
9 

0.
12

1 
0.

12
9 

0.
09

4 
0.

09
0 

0.
12

5 
0.

07
1 

0.
09

0 
0.

15
3 

0.
10

8 
0.

10
3 

14
 

I 
0.

04
9 

0.
07

0 
0.

08
2 

0.
05

7 
0.

07
9 

0.
08

3 
0.

08
9 

0.
10

8 
0.

05
4 

0.
11

7 
0.

05
4 

0.
07

2 
0.

10
5 

0.
06

8 
0.

07
6 

13
 

J 
0.

04
9 

0.
05

4 
0.

09
4 

0.
06

0 
0.

06
7 

0.
09

4 
0.

06
3 

0.
09

7 
0.

07
5 

0.
08

3 
0.

05
8 

0.
06

4 
0.

10
0 

0.
06

4 
0.

06
6 

11
 

K
 

0.
02

3 
0.

04
2 

0.
04

7 
0.

02
9 

0.
04

6 
0.

04
7 

0.
05

8 
0.

07
2 

0.
04

5 
0.

07
9 

0.
02

3 
0.

05
4 

0.
06

4 
0.

04
0 

0.
04

6 
6 

L 
0.

05
6 

0.
06

0 
0.

07
0 

0.
05

2 
0.

06
9 

0.
07

1 
0.

07
4 

0.
10

7 
0.

07
0 

0.
10

5 
0.

06
6 

0.
04

6 
0.

09
0 

0.
05

9 
0.

06
9 

12
 

M
 

0.
06

4 
0.

05
4 

0.
04

6 
0.

04
2 

0.
05

2 
0.

04
5 

0.
05

6 
0.

15
4 

0.
10

0 
0.

14
6 

0.
07

0 
0.

08
0 

0.
03

8 
0.

04
8 

0.
05

5 
10

 
N

 
0.

04
6 

0.
04

5 
0.

04
3 

0.
03

4 
0.

04
0 

0.
04

3 
0.

05
2 

0.
11

1 
0.

06
3 

0.
10

3 
0.

04
8 

0.
05

4 
0.

05
3 

0.
03

3 
0.

04
7 

7 
M

ed
ia

n 
0.

04
7 

0.
04

6 
0.

04
5 

0.
02

9 
0.

04
9 

0.
04

5 
0.

05
8 

0.
09

8 
0.

06
3 

0.
10

0 
0.

05
2 

0.
05

4 
0.

05
1 

0.
04

2 
R

an
k 

6 
5 

4 
1 

7 
3 

11
 

13
 

12
 

14
 

9 
10

 
8 

2 
0.

05
3 

Tw
o-

fn
ge

r 
ve

ri
fc

at
io

n
(b

) 

F 
A

 
B 

C
 

D
 

E 
F 

G
 

H
 

I 
J 

K
 

L 
M

 
N

 
M

ed
ia

n 
R

an
k 

A
 

0.
00

2 
0.

00
6 

0.
00

8 
0.

00
4 

0.
00

7 
0.

00
8 

0.
01

0 
0.

01
9 

0.
00

8 
0.

01
9 

0.
00

7 
0.

01
0 

0.
01

5 
0.

00
6 

0.
00

8 
4 

B 
0.

00
5 

0.
00

4 
0.

00
7 

0.
00

3 
0.

00
8 

0.
00

7 
0.

00
5 

0.
03

0 
0.

01
3 

0.
01

9 
0.

01
1 

0.
01

0 
0.

01
1 

0.
00

7 
0.

00
8 

2 
C

 
0.

01
0 

0.
00

9 
0.

00
3 

0.
00

4 
0.

01
2 

0.
00

3 
0.

01
2 

0.
05

0 
0.

02
3 

0.
04

7 
0.

01
8 

0.
01

8 
0.

01
1 

0.
00

8 
0.

01
1 

8 
D

 
0.

00
5 

0.
00

5 
0.

00
5 

0.
00

2 
0.

00
8 

0.
00

4 
0.

00
7 

0.
02

9 
0.

01
2 

0.
02

8 
0.

01
0 

0.
01

1 
0.

01
1 

0.
00

6 
0.

00
8 

3 
E 

0.
00

4 
0.

00
5 

0.
00

6 
0.

00
3 

0.
00

3 
0.

00
5 

0.
00

6 
0.

02
6 

0.
01

2 
0.

01
9 

0.
01

0 
0.

00
9 

0.
00

7 
0.

00
3 

0.
00

6 
1 

F 
0.

01
0 

0.
00

9 
0.

00
3 

0.
00

4 
0.

01
2 

0.
00

3 
0.

01
2 

0.
05

0 
0.

02
3 

0.
04

7 
0.

01
8 

0.
01

8 
0.

01
1 

0.
00

8 
0.

01
2 

9 
G

 
0.

00
7 

0.
00

5 
0.

00
9 

0.
00

4 
0.

00
7 

0.
00

8 
0.

00
4 

0.
03

2 
0.

01
5 

0.
01

9 
0.

01
4 

0.
01

2 
0.

00
8 

0.
00

6 
0.

00
8 

5 
H

 
0.

01
6 

0.
03

0 
0.

03
9 

0.
02

1 
0.

03
9 

0.
03

9 
0.

04
2 

0.
03

2 
0.

02
8 

0.
04

5 
0.

02
4 

0.
02

9 
0.

06
0 

0.
03

6 
0.

03
4 

14
 

I 
0.

01
1 

0.
01

9 
0.

02
5 

0.
01

2 
0.

02
3 

0.
02

5 
0.

02
6 

0.
04

1 
0.

01
4 

0.
04

0 
0.

01
8 

0.
02

1 
0.

03
8 

0.
01

9 
0.

02
2 

13
 

J 
0.

00
9 

0.
01

0 
0.

02
6 

0.
01

2 
0.

01
5 

0.
02

6 
0.

01
3 

0.
03

0 
0.

01
9 

0.
02

1 
0.

01
7 

0.
01

6 
0.

03
0 

0.
01

4 
0.

01
6 

11
 

K
 

0.
00

5 
0.

00
9 

0.
01

1 
0.

00
6 

0.
01

0 
0.

01
1 

0.
01

3 
0.

02
2 

0.
01

2 
0.

02
2 

0.
00

6 
0.

01
5 

0.
01

8 
0.

00
9 

0.
01

1 
7 

L 
0.

01
5 

0.
01

6 
0.

02
2 

0.
01

3 
0.

02
1 

0.
02

1 
0.

02
2 

0.
04

1 
0.

02
2 

0.
03

6 
0.

02
4 

0.
01

0 
0.

03
4 

0.
01

7 
0.

02
1 

12
 

M
 

0.
01

6 
0.

01
3 

0.
01

1 
0.

00
9 

0.
01

3 
0.

01
1 

0.
01

4 
0.

06
5 

0.
03

4 
0.

05
8 

0.
02

4 
0.

02
7 

0.
00

8 
0.

01
2 

0.
01

3 
10

 
N

 
0.

00
9 

0.
00

9 
0.

00
9 

0.
00

6 
0.

00
7 

0.
00

9 
0.

01
0 

0.
03

9 
0.

01
7 

0.
03

1 
0.

01
5 

0.
01

3 
0.

01
2 

0.
00

6 
0.

00
9 

6 
M

ed
ia

n 
0.

00
9 

0.
00

9 
0.

00
9 

0.
00

5 
0.

01
1 

0.
00

9 
0.

01
2 

0.
03

2 
0.

01
6 

0.
03

0 
0.

01
6 

0.
01

4 
0.

01
2 

0.
00

8 
R

an
k 

5 
6 

4 
1 

7 
3 

9 
14

 
12

 
13

 
11

 
10

 
8 

2 
0.

01
2 

Ta
bl

e
6:

 S
ce

na
ri

o
2

In
te

ro
pe

ra
bi

lt
y,

 F
N

M
R

 a
tF

M
R

 =
0.

01
,M

at
ch

er
F

Th
e

ve
nd

or
id

en
ti

fe
d

in
th

e
ro

w
 m

ak
es

th
e

en
ro

llm
en

t M
IN

:A
te

m
pl

at
e;

th
e

ve
nd

or
id

en
ti

fe
d

in
th

e
co

lu
m

n
m

ak
es

th
e

au
th

en
ti

ca
ti

on
 M

IN
:A

te
m

pl
at

e.
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a F = Innovatrics G = NEC 
M = NITGen N = Cross Match 
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A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 23 F = Innovatrics G = NEC 

M = NITGen N = Cross Match 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 
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A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija F G = = Innovatrics NEC 
M = NITGen N = Cross Match H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 26 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 
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A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 31 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 
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F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 
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A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 57 
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A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 65 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 
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A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 0 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 

Si
ng

le
-f

ng
er

 v
er

if
ca

ti
on

(a
) 

K
 

A
 

B 
C

 
D

 
E 

F 
G

 
H

 
I 

J 
K

 
L 

M
 

N
 

M
ed

ia
n 

R
an

k 
A

 
0.

57
5 

0.
75

7 
0.

72
1 

0.
61

2 
0.

33
9 

0.
72

1 
0.

49
6 

0.
87

8 
0.

73
0 

0.
98

8 
0.

13
9 

0.
75

3 
0.

82
9 

0.
27

4 
0.

72
1 

10
 

B 
0.

59
1 

0.
70

5 
0.

65
4 

0.
57

9 
0.

21
2 

0.
65

3 
0.

33
9 

0.
89

4 
0.

73
6 

0.
97

3 
0.

27
0 

0.
71

4 
0.

77
6 

0.
19

9 
0.

65
3 

6 
C

 
0.

65
9 

0.
76

4 
0.

65
7 

0.
60

3 
0.

26
5 

0.
65

7 
0.

43
8 

0.
92

4 
0.

78
8 

0.
99

4 
0.

36
4 

0.
76

6 
0.

79
8 

0.
23

2 
0.

65
8 

7 
D

 
0.

51
1 

0.
64

7 
0.

57
0 

0.
48

5 
0.

22
1 

0.
56

9 
0.

37
0 

0.
81

5 
0.

70
6 

0.
91

2 
0.

19
7 

0.
64

9 
0.

68
8 

0.
17

7 
0.

57
0 

5 
E 

0.
19

0 
0.

17
1 

0.
16

5 
0.

12
3 

0.
10

7 
0.

16
6 

0.
19

8 
0.

34
9 

0.
39

2 
0.

66
3 

0.
16

2 
0.

22
8 

0.
20

5 
0.

09
3 

0.
18

1 
1 

F 
0.

66
1 

0.
76

4 
0.

65
7 

0.
60

2 
0.

26
4 

0.
65

7 
0.

43
9 

0.
92

4 
0.

78
8 

0.
99

3 
0.

36
1 

0.
76

6 
0.

79
8 

0.
23

0 
0.

65
9 

8 
G

 
0.

34
9 

0.
29

7 
0.

33
7 

0.
25

5 
0.

20
5 

0.
33

7 
0.

19
1 

0.
52

3 
0.

51
8 

0.
69

1 
0.

28
0 

0.
35

9 
0.

38
0 

0.
18

0 
0.

33
7 

4 
H

 
0.

65
2 

0.
83

0 
0.

79
9 

0.
70

1 
0.

45
9 

0.
79

9 
0.

58
7 

0.
91

5 
0.

79
8 

0.
99

3 
0.

24
0 

0.
79

6 
0.

89
8 

0.
37

8 
0.

79
7 

13
 

I 
0.

70
4 

0.
80

4 
0.

80
0 

0.
71

8 
0.

56
2 

0.
80

1 
0.

63
3 

0.
89

9 
0.

67
8 

0.
97

7 
0.

39
2 

0.
79

1 
0.

87
9 

0.
46

2 
0.

75
4 

12
 

J 
0.

99
2 

0.
97

9 
0.

99
5 

0.
92

2 
0.

86
2 

0.
99

6 
0.

85
8 

0.
99

3 
0.

98
7 

0.
99

6 
0.

73
1 

0.
99

3 
0.

99
6 

0.
79

2 
0.

99
0 

14
 

K
 

0.
12

5 
0.

28
4 

0.
30

9 
0.

17
6 

0.
25

2 
0.

31
1 

0.
35

6 
0.

26
7 

0.
35

3 
0.

52
2 

0.
06

9 
0.

30
5 

0.
42

6 
0.

19
1 

0.
29

4 
3 

L 
0.

67
5 

0.
78

0 
0.

73
9 

0.
65

9 
0.

39
0 

0.
74

0 
0.

47
7 

0.
91

2 
0.

75
0 

0.
98

9 
0.

35
4 

0.
73

9 
0.

83
7 

0.
33

0 
0.

73
9 

11
 

M
 

0.
73

9 
0.

78
9 

0.
70

2 
0.

64
6 

0.
31

3 
0.

70
2 

0.
44

8 
0.

94
5 

0.
82

6 
0.

99
4 

0.
48

7 
0.

78
6 

0.
79

2 
0.

28
2 

0.
72

0 
9 

N
 

0.
18

5 
0.

19
4 

0.
18

1 
0.

13
6 

0.
12

9 
0.

18
0 

0.
23

0 
0.

33
9 

0.
37

9 
0.

61
7 

0.
15

5 
0.

23
1 

0.
22

9 
0.

10
9 

0.
19

0 
2 

M
ed

ia
n 

0.
62

1 
0.

76
0 

0.
65

7 
0.

60
2 

0.
26

4 
0.

65
7 

0.
43

9 
0.

89
6 

0.
73

3 
0.

98
2 

0.
27

5 
0.

74
6 

0.
79

5 
0.

23
1 

R
an

k 
6 

11
 

8 
5 

2 
7 

4 
13

 
9 

14
 

3 
10

 
12

 
1 

0.
61

4 

Tw
o-

fn
ge

r 
ve

ri
fc

at
io

n
(b

) 

K
 

A
 

B 
C

 
D

 
E 

F 
G

 
H

 
I 

J 
K

 
L 

M
 

N
 

M
ed

ia
n 

R
an

k 
A

 
0.

39
4 

0.
61

3 
0.

56
9 

0.
42

4 
0.

16
9 

0.
56

8 
0.

31
1 

0.
78

7 
0.

57
3 

0.
97

6 
0.

05
0 

0.
61

3 
0.

73
2 

0.
11

9 
0.

56
9 

9 
B 

0.
40

5 
0.

53
8 

0.
47

9 
0.

38
3 

0.
07

7 
0.

47
7 

0.
17

1 
0.

81
1 

0.
58

5 
0.

94
8 

0.
11

6 
0.

56
5 

0.
64

3 
0.

07
7 

0.
47

8 
6 

C
 

0.
49

7 
0.

62
4 

0.
48

5 
0.

41
4 

0.
10

8 
0.

48
5 

0.
25

7 
0.

86
3 

0.
65

9 
0.

98
7 

0.
17

3 
0.

63
2 

0.
67

1 
0.

10
2 

0.
49

1 
7 

D
 

0.
32

0 
0.

47
6 

0.
38

0 
0.

29
7 

0.
09

3 
0.

37
8 

0.
20

0 
0.

69
4 

0.
55

2 
0.

84
5 

0.
08

3 
0.

47
7 

0.
53

3 
0.

06
6 

0.
37

9 
5 

E 
0.

07
5 

0.
06

5 
0.

05
8 

0.
03

7 
0.

03
2 

0.
05

9 
0.

07
8 

0.
19

5 
0.

21
4 

0.
47

7 
0.

06
2 

0.
10

6 
0.

08
9 

0.
02

6 
0.

07
0 

1 
F 

0.
49

6 
0.

62
2 

0.
48

5 
0.

41
3 

0.
10

8 
0.

48
6 

0.
25

7 
0.

86
4 

0.
66

1 
0.

98
7 

0.
17

3 
0.

63
4 

0.
67

2 
0.

10
1 

0.
49

1 
8 

G
 

0.
18

4 
0.

14
6 

0.
18

0 
0.

11
9 

0.
08

0 
0.

18
0 

0.
07

3 
0.

35
6 

0.
33

6 
0.

51
3 

0.
13

3 
0.

20
3 

0.
21

3 
0.

06
9 

0.
18

0 
4 

H
 

0.
49

2 
0.

71
0 

0.
66

4 
0.

52
8 

0.
30

3 
0.

66
4 

0.
41

8 
0.

84
7 

0.
65

7 
0.

98
7 

0.
11

8 
0.

66
2 

0.
81

9 
0.

22
1 

0.
66

0 
13

 
I 

0.
53

6 
0.

68
3 

0.
69

1 
0.

56
9 

0.
39

3 
0.

69
1 

0.
46

3 
0.

81
6 

0.
50

4 
0.

95
5 

0.
20

4 
0.

66
5 

0.
80

5 
0.

27
8 

0.
61

7 
12

 
J 

0.
98

5 
0.

96
0 

0.
99

1 
0.

85
8 

0.
75

7 
0.

99
1 

0.
74

9 
0.

98
6 

0.
97

4 
0.

99
2 

0.
57

4 
0.

98
6 

0.
99

2 
0.

64
7 

0.
97

9 
14

 
K

 
0.

03
8 

0.
14

5 
0.

14
9 

0.
07

1 
0.

10
3 

0.
15

0 
0.

19
1 

0.
13

4 
0.

18
1 

0.
35

7 
0.

03
4 

0.
15

6 
0.

26
3 

0.
07

3 
0.

14
7 

3 
L 

0.
51

8 
0.

65
1 

0.
59

4 
0.

49
2 

0.
24

1 
0.

59
3 

0.
30

1 
0.

84
3 

0.
60

7 
0.

97
9 

0.
18

7 
0.

59
2 

0.
73

5 
0.

18
3 

0.
59

3 
11

 
M

 
0.

59
4 

0.
66

1 
0.

54
5 

0.
47

7 
0.

15
3 

0.
54

5 
0.

25
9 

0.
89

9 
0.

73
4 

0.
98

8 
0.

30
6 

0.
66

0 
0.

66
5 

0.
13

8 
0.

57
0 

10
 

N
 

0.
06

9 
0.

08
1 

0.
07

6 
0.

04
9 

0.
04

1 
0.

07
5 

0.
09

8 
0.

19
2 

0.
20

4 
0.

41
9 

0.
06

1 
0.

10
5 

0.
10

5 
0.

03
4 

0.
07

8 
2 

M
ed

ia
n 

0.
44

8 
0.

61
7 

0.
48

5 
0.

41
3 

0.
10

8 
0.

48
6 

0.
25

7 
0.

81
4 

0.
57

9 
0.

96
5 

0.
12

6 
0.

60
2 

0.
66

8 
0.

10
1 

R
an

k 
6 

11
 

7 
5 

2 
8 

4 
13

 
9 

14
 

3 
10

 
12

 
1 

0.
42

2 

Ta
bl

e
67

: 
Sc

en
ar

io
2

In
te

ro
pe

ra
bi

lt
y,

 F
N

M
R

 a
tF

M
R

 =
0.

00
1,

M
at

ch
er

K
T

he
ve

nd
or

id
en

ti
fe

d
in

th
e

ro
w

 m
ak

es
th

e
en

ro
llm

en
t M

IN
:A

te
m

pl
at

e;
th

e
ve

nd
or

id
en

ti
fe

d
in

th
e

co
lu

m
n

m
ak

es
th

e
au

th
en

ti
ca

ti
on

 M
IN

:A
te

m
pl

at
e.

 

A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 71 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 

Si
ng

le
-f

ng
er

 v
er

if
ca

ti
on

(a
) 

L 
A

 
B 

C
 

D
 

E 
F 

G
 

H
 

I 
J 

K
 

L 
M

 
N

 
M

ed
ia

n 
R

an
k 

A
 

0.
05

8 
0.

08
7 

0.
09

7 
0.

06
5 

0.
12

4 
0.

09
6 

0.
13

0 
0.

12
9 

0.
09

4 
0.

14
1 

0.
07

0 
0.

09
9 

0.
11

7 
0.

09
4 

0.
09

7 
5 

B 
0.

08
8 

0.
04

7 
0.

07
9 

0.
05

8 
0.

10
2 

0.
07

8 
0.

07
4 

0.
15

2 
0.

10
1 

0.
11

9 
0.

10
1 

0.
07

8 
0.

07
7 

0.
08

2 
0.

08
0 

1 
C

 
0.

11
6 

0.
08

7 
0.

04
8 

0.
06

3 
0.

13
2 

0.
04

7 
0.

12
8 

0.
22

0 
0.

14
5 

0.
21

0 
0.

12
7 

0.
11

3 
0.

08
6 

0.
09

7 
0.

11
5 

9 
D

 
0.

08
5 

0.
07

7 
0.

06
5 

0.
04

4 
0.

11
8 

0.
06

4 
0.

10
6 

0.
15

3 
0.

11
6 

0.
16

7 
0.

09
1 

0.
09

8 
0.

08
8 

0.
08

7 
0.

08
9 

3 
E 

0.
08

3 
0.

07
1 

0.
08

0 
0.

06
4 

0.
07

3 
0.

08
1 

0.
08

8 
0.

17
1 

0.
10

9 
0.

15
1 

0.
09

3 
0.

08
9 

0.
07

6 
0.

06
1 

0.
08

2 
2 

F 
0.

11
8 

0.
08

6 
0.

04
7 

0.
06

2 
0.

13
2 

0.
04

7 
0.

12
7 

0.
22

1 
0.

14
6 

0.
20

9 
0.

12
8 

0.
11

3 
0.

08
5 

0.
09

6 
0.

11
5 

10
 

G
 

0.
10

2 
0.

05
6 

0.
09

1 
0.

06
6 

0.
09

9 
0.

08
9 

0.
05

8 
0.

16
9 

0.
12

0 
0.

11
9 

0.
11

8 
0.

08
6 

0.
07

1 
0.

08
3 

0.
09

0 
4 

H
 

0.
14

0 
0.

18
9 

0.
22

4 
0.

14
8 

0.
23

8 
0.

22
7 

0.
24

4 
0.

17
2 

0.
17

9 
0.

23
8 

0.
14

7 
0.

17
0 

0.
26

2 
0.

20
6 

0.
19

8 
14

 
I 

0.
11

4 
0.

12
2 

0.
15

2 
0.

11
3 

0.
16

9 
0.

15
2 

0.
16

4 
0.

18
9 

0.
10

0 
0.

18
1 

0.
12

3 
0.

11
7 

0.
17

3 
0.

13
5 

0.
14

3 
12

 
J 

0.
12

7 
0.

10
5 

0.
19

2 
0.

12
8 

0.
17

3 
0.

19
1 

0.
13

6 
0.

17
7 

0.
14

9 
0.

12
3 

0.
14

6 
0.

11
5 

0.
16

5 
0.

14
7 

0.
14

6 
13

 
K

 
0.

06
4 

0.
09

5 
0.

10
6 

0.
06

7 
0.

12
7 

0.
10

6 
0.

13
8 

0.
13

6 
0.

10
1 

0.
15

1 
0.

05
5 

0.
11

1 
0.

12
5 

0.
09

8 
0.

10
6 

7 
L 

0.
12

4 
0.

10
1 

0.
13

0 
0.

10
5 

0.
15

1 
0.

13
0 

0.
13

7 
0.

17
9 

0.
12

3 
0.

15
3 

0.
13

8 
0.

07
9 

0.
13

9 
0.

11
8 

0.
13

0 
11

 
M

 
0.

13
0 

0.
09

3 
0.

08
8 

0.
08

4 
0.

11
8 

0.
08

8 
0.

10
9 

0.
23

6 
0.

16
5 

0.
19

8 
0.

14
6 

0.
12

4 
0.

06
7 

0.
09

6 
0.

11
3 

8 
N

 
0.

10
8 

0.
09

3 
0.

09
2 

0.
07

8 
0.

10
1 

0.
09

2 
0.

11
7 

0.
19

2 
0.

12
4 

0.
17

5 
0.

11
5 

0.
10

1 
0.

09
7 

0.
07

6 
0.

10
1 

6 
M

ed
ia

n 
0.

11
1 

0.
09

0 
0.

09
2 

0.
06

6 
0.

12
6 

0.
09

1 
0.

12
8 

0.
17

4 
0.

12
2 

0.
16

0 
0.

12
1 

0.
10

6 
0.

09
2 

0.
09

6 
R

an
k 

8 
2 

4 
1 

11
 

3 
12

 
14

 
10

 
13

 
9 

7 
5 

6 
0.

11
4 

Tw
o-

fn
ge

r 
ve

ri
fc

at
io

n
(b

) 

L 
A

 
B 

C
 

D
 

E 
F 

G
 

H
 

I 
J 

K
 

L 
M

 
N

 
M

ed
ia

n 
R

an
k 

A
 

0.
01

1 
0.

01
9 

0.
02

4 
0.

01
2 

0.
04

0 
0.

02
4 

0.
03

5 
0.

04
4 

0.
02

3 
0.

04
8 

0.
02

8 
0.

02
8 

0.
03

4 
0.

02
6 

0.
02

7 
5 

B 
0.

02
2 

0.
00

7 
0.

01
7 

0.
01

0 
0.

03
4 

0.
01

7 
0.

01
4 

0.
05

5 
0.

02
5 

0.
03

6 
0.

04
0 

0.
01

9 
0.

01
8 

0.
02

2 
0.

02
1 

1 
C

 
0.

03
4 

0.
01

8 
0.

00
8 

0.
01

2 
0.

04
8 

0.
00

8 
0.

03
4 

0.
09

6 
0.

04
5 

0.
08

0 
0.

05
2 

0.
03

3 
0.

02
1 

0.
02

7 
0.

03
3 

8 
D

 
0.

02
1 

0.
01

5 
0.

01
4 

0.
00

7 
0.

04
0 

0.
01

4 
0.

02
7 

0.
05

7 
0.

03
2 

0.
06

2 
0.

03
6 

0.
02

7 
0.

02
2 

0.
02

4 
0.

02
6 

4 
E 

0.
02

1 
0.

01
6 

0.
02

0 
0.

01
5 

0.
01

9 
0.

02
1 

0.
02

1 
0.

06
6 

0.
03

2 
0.

05
5 

0.
03

6 
0.

02
6 

0.
02

0 
0.

01
5 

0.
02

1 
2 

F 
0.

03
5 

0.
01

8 
0.

00
8 

0.
01

2 
0.

04
7 

0.
00

8 
0.

03
4 

0.
09

8 
0.

04
5 

0.
08

1 
0.

05
3 

0.
03

3 
0.

02
1 

0.
02

7 
0.

03
3 

7 
G

 
0.

02
6 

0.
00

9 
0.

02
1 

0.
01

3 
0.

03
0 

0.
02

1 
0.

01
0 

0.
06

3 
0.

03
2 

0.
03

6 
0.

04
4 

0.
02

2 
0.

01
5 

0.
01

9 
0.

02
1 

3 
H

 
0.

04
9 

0.
07

2 
0.

09
5 

0.
05

0 
0.

10
8 

0.
09

5 
0.

10
1 

0.
06

9 
0.

07
0 

0.
10

8 
0.

06
3 

0.
06

6 
0.

11
7 

0.
08

8 
0.

08
0 

14
 

I 
0.

03
7 

0.
03

6 
0.

05
4 

0.
03

4 
0.

07
0 

0.
05

4 
0.

05
7 

0.
08

0 
0.

02
7 

0.
06

9 
0.

05
2 

0.
03

8 
0.

06
3 

0.
04

8 
0.

05
3 

13
 

J 
0.

04
2 

0.
02

8 
0.

07
1 

0.
03

8 
0.

06
4 

0.
07

1 
0.

04
0 

0.
06

9 
0.

04
6 

0.
03

9 
0.

06
0 

0.
03

3 
0.

05
8 

0.
04

8 
0.

04
7 

11
 

K
 

0.
01

9 
0.

02
8 

0.
03

4 
0.

02
0 

0.
04

4 
0.

03
4 

0.
04

4 
0.

05
3 

0.
03

3 
0.

05
7 

0.
02

9 
0.

03
9 

0.
04

2 
0.

03
1 

0.
03

4 
9 

L 
0.

04
6 

0.
03

0 
0.

04
7 

0.
03

4 
0.

06
5 

0.
04

7 
0.

04
8 

0.
07

6 
0.

04
3 

0.
05

7 
0.

06
6 

0.
02

1 
0.

05
2 

0.
04

4 
0.

04
7 

12
 

M
 

0.
04

4 
0.

02
4 

0.
02

4 
0.

02
0 

0.
04

1 
0.

02
4 

0.
03

0 
0.

10
9 

0.
05

7 
0.

08
0 

0.
06

2 
0.

04
2 

0.
01

5 
0.

02
9 

0.
03

6 
10

 
N

 
0.

03
2 

0.
02

3 
0.

02
6 

0.
01

9 
0.

03
4 

0.
02

7 
0.

03
3 

0.
07

9 
0.

03
8 

0.
06

6 
0.

04
7 

0.
03

0 
0.

02
7 

0.
02

0 
0.

03
1 

6 
M

ed
ia

n 
0.

03
3 

0.
02

1 
0.

02
4 

0.
01

7 
0.

04
3 

0.
02

4 
0.

03
4 

0.
06

9 
0.

03
6 

0.
06

0 
0.

04
9 

0.
03

2 
0.

02
5 

0.
02

7 
R

an
k 

8 
2 

4 
1 

11
 

3 
9 

14
 

10
 

13
 

12
 

7 
5 

6 
0.

03
4 

Ta
bl

e
68

: 
Sc

en
ar

io
2

In
te

ro
pe

ra
bi

lt
y,

 F
N

M
R

 a
tF

M
R

 =
0.

00
1,

M
at

ch
er

L
T

he
ve

nd
or

id
en

ti
fe

d
in

th
e

ro
w

 m
ak

es
th

e
en

ro
llm

en
t M

IN
:A

te
m

pl
at

e;
th

e
ve

nd
or

id
en

ti
fe

d
in

th
e

co
lu

m
n

m
ak

es
th

e
au

th
en

ti
ca

ti
on

 M
IN

:A
te

m
pl

at
e.

 

A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 72 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 

Si
ng

le
-f

ng
er

 v
er

if
ca

ti
on

(a
) 

M
 

A
 

B 
C

 
D

 
E 

F 
G

 
H

 
I 

J 
K

 
L 

M
 

N
 

M
ed

ia
n 

R
an

k 
A

 
0.

04
8 

0.
08

9 
0.

09
0 

0.
06

1 
0.

10
5 

0.
09

0 
0.

11
9 

0.
13

0 
0.

09
3 

0.
14

7 
0.

05
5 

0.
09

8 
0.

11
5 

0.
08

8 
0.

09
1 

7 
B 

0.
06

3 
0.

03
9 

0.
06

2 
0.

04
6 

0.
07

6 
0.

06
2 

0.
05

7 
0.

14
3 

0.
08

6 
0.

11
1 

0.
07

3 
0.

06
8 

0.
06

6 
0.

06
5 

0.
06

6 
1 

C
 

0.
09

0 
0.

07
7 

0.
03

7 
0.

05
0 

0.
10

1 
0.

03
7 

0.
10

5 
0.

20
7 

0.
13

0 
0.

21
1 

0.
09

8 
0.

10
2 

0.
07

8 
0.

07
8 

0.
09

4 
8 

D
 

0.
06

4 
0.

07
0 

0.
05

6 
0.

03
7 

0.
09

1 
0.

05
6 

0.
09

2 
0.

14
8 

0.
10

4 
0.

16
7 

0.
07

0 
0.

09
1 

0.
08

3 
0.

07
5 

0.
07

9 
2 

E 
0.

07
6 

0.
07

8 
0.

08
1 

0.
06

5 
0.

06
5 

0.
08

1 
0.

08
8 

0.
17

7 
0.

11
5 

0.
16

7 
0.

08
1 

0.
09

2 
0.

08
1 

0.
06

2 
0.

08
1 

4 
F 

0.
09

1 
0.

07
7 

0.
03

7 
0.

05
0 

0.
10

1 
0.

03
7 

0.
10

5 
0.

20
9 

0.
13

1 
0.

20
9 

0.
09

8 
0.

10
2 

0.
07

7 
0.

07
7 

0.
09

4 
9 

G
 

0.
07

9 
0.

05
1 

0.
08

0 
0.

05
6 

0.
07

6 
0.

07
9 

0.
04

7 
0.

16
4 

0.
10

7 
0.

12
2 

0.
09

3 
0.

07
9 

0.
06

7 
0.

06
9 

0.
07

9 
3 

H
 

0.
12

2 
0.

17
9 

0.
21

1 
0.

13
9 

0.
21

4 
0.

21
3 

0.
23

1 
0.

16
9 

0.
17

3 
0.

23
9 

0.
13

2 
0.

16
5 

0.
25

2 
0.

19
3 

0.
18

6 
14

 
I 

0.
08

9 
0.

10
8 

0.
12

8 
0.

09
5 

0.
13

6 
0.

12
7 

0.
14

1 
0.

17
4 

0.
08

3 
0.

17
5 

0.
09

2 
0.

10
5 

0.
15

2 
0.

11
1 

0.
11

9 
13

 
J 

0.
10

1 
0.

09
5 

0.
16

3 
0.

10
8 

0.
13

7 
0.

16
3 

0.
11

3 
0.

16
6 

0.
12

9 
0.

11
5 

0.
11

5 
0.

10
3 

0.
14

8 
0.

12
1 

0.
11

8 
12

 
K

 
0.

05
8 

0.
09

7 
0.

10
3 

0.
07

0 
0.

11
0 

0.
10

5 
0.

13
0 

0.
14

0 
0.

10
3 

0.
16

8 
0.

04
6 

0.
11

1 
0.

12
8 

0.
09

5 
0.

10
4 

10
 

L 
0.

09
7 

0.
08

9 
0.

10
7 

0.
08

7 
0.

11
8 

0.
10

8 
0.

11
5 

0.
16

8 
0.

10
7 

0.
14

5 
0.

10
8 

0.
06

8 
0.

12
4 

0.
09

8 
0.

10
8 

11
 

M
 

0.
09

9 
0.

07
9 

0.
06

8 
0.

06
5 

0.
08

9 
0.

06
8 

0.
08

9 
0.

22
0 

0.
14

2 
0.

19
6 

0.
11

3 
0.

10
9 

0.
05

5 
0.

07
7 

0.
08

9 
5 

N
 

0.
08

8 
0.

08
7 

0.
08

1 
0.

07
1 

0.
08

3 
0.

08
1 

0.
10

4 
0.

18
9 

0.
11

5 
0.

17
8 

0.
09

3 
0.

09
7 

0.
09

3 
0.

06
6 

0.
09

0 
6 

M
ed

ia
n 

0.
08

9 
0.

08
3 

0.
08

1 
0.

06
5 

0.
10

1 
0.

08
1 

0.
10

5 
0.

16
9 

0.
11

1 
0.

16
7 

0.
09

3 
0.

10
0 

0.
08

8 
0.

07
7 

R
an

k 
7 

5 
3 

1 
10

 
4 

11
 

14
 

12
 

13
 

8 
9 

6 
2 

0.
09

7 

Tw
o-

fn
ge

r 
ve

ri
fc

at
io

n
(b

) 

M
 

A
 

B 
C

 
D

 
E 

F 
G

 
H

 
I 

J 
K

 
L 

M
 

N
 

M
ed

ia
n 

R
an

k 
A

 
0.

00
9 

0.
02

0 
0.

02
3 

0.
01

2 
0.

03
0 

0.
02

3 
0.

03
3 

0.
04

8 
0.

02
5 

0.
05

4 
0.

02
3 

0.
02

9 
0.

03
6 

0.
02

3 
0.

02
4 

7 
B 

0.
01

4 
0.

00
6 

0.
01

2 
0.

00
7 

0.
02

1 
0.

01
2 

0.
00

9 
0.

05
2 

0.
02

0 
0.

03
4 

0.
02

8 
0.

01
6 

0.
01

5 
0.

01
5 

0.
01

5 
1 

C
 

0.
02

2 
0.

01
5 

0.
00

6 
0.

00
8 

0.
03

1 
0.

00
6 

0.
02

5 
0.

08
8 

0.
04

0 
0.

08
3 

0.
03

7 
0.

02
9 

0.
01

8 
0.

01
9 

0.
02

4 
4 

D
 

0.
01

4 
0.

01
4 

0.
01

1 
0.

00
5 

0.
02

7 
0.

01
1 

0.
02

3 
0.

05
6 

0.
02

9 
0.

06
4 

0.
02

9 
0.

02
5 

0.
02

2 
0.

02
0 

0.
02

2 
3 

E 
0.

02
0 

0.
02

0 
0.

02
4 

0.
01

7 
0.

01
7 

0.
02

4 
0.

02
3 

0.
07

4 
0.

03
8 

0.
06

5 
0.

03
3 

0.
03

2 
0.

02
4 

0.
01

6 
0.

02
4 

6 
F 

0.
02

3 
0.

01
5 

0.
00

6 
0.

00
8 

0.
03

1 
0.

00
6 

0.
02

5 
0.

08
7 

0.
03

9 
0.

08
3 

0.
03

8 
0.

02
8 

0.
01

8 
0.

02
0 

0.
02

4 
5 

G
 

0.
01

8 
0.

00
8 

0.
01

7 
0.

00
9 

0.
01

9 
0.

01
6 

0.
00

7 
0.

06
0 

0.
02

7 
0.

03
7 

0.
03

3 
0.

02
0 

0.
01

4 
0.

01
5 

0.
01

7 
2 

H
 

0.
04

1 
0.

06
8 

0.
08

6 
0.

04
7 

0.
09

3 
0.

08
8 

0.
09

6 
0.

06
7 

0.
06

8 
0.

11
1 

0.
05

5 
0.

06
6 

0.
11

7 
0.

08
1 

0.
07

5 
14

 
I 

0.
02

5 
0.

02
8 

0.
04

0 
0.

02
5 

0.
04

8 
0.

04
0 

0.
04

3 
0.

07
2 

0.
02

1 
0.

06
7 

0.
03

7 
0.

03
2 

0.
05

2 
0.

03
6 

0.
03

8 
13

 
J 

0.
02

9 
0.

02
3 

0.
05

7 
0.

03
1 

0.
04

4 
0.

05
7 

0.
03

2 
0.

06
7 

0.
03

9 
0.

03
6 

0.
04

5 
0.

03
0 

0.
05

1 
0.

03
6 

0.
03

7 
12

 
K

 
0.

01
8 

0.
03

1 
0.

03
5 

0.
02

1 
0.

03
7 

0.
03

5 
0.

04
3 

0.
05

7 
0.

03
6 

0.
07

0 
0.

02
7 

0.
04

3 
0.

04
6 

0.
03

2 
0.

03
5 

10
 

L 
0.

03
3 

0.
02

4 
0.

03
6 

0.
02

6 
0.

04
6 

0.
03

6 
0.

03
7 

0.
07

0 
0.

03
5 

0.
05

4 
0.

04
8 

0.
01

6 
0.

04
4 

0.
03

3 
0.

03
6 

11
 

M
 

0.
02

9 
0.

01
9 

0.
01

7 
0.

01
4 

0.
02

8 
0.

01
6 

0.
02

2 
0.

09
7 

0.
04

7 
0.

07
8 

0.
04

5 
0.

03
6 

0.
01

1 
0.

02
0 

0.
02

5 
8 

N
 

0.
02

5 
0.

02
2 

0.
02

3 
0.

01
7 

0.
02

4 
0.

02
3 

0.
02

9 
0.

07
8 

0.
03

5 
0.

07
0 

0.
03

7 
0.

03
0 

0.
02

7 
0.

01
7 

0.
02

6 
9 

M
ed

ia
n 

0.
02

2 
0.

02
0 

0.
02

3 
0.

01
6 

0.
03

0 
0.

02
3 

0.
02

7 
0.

06
8 

0.
03

6 
0.

06
6 

0.
03

7 
0.

02
9 

0.
02

5 
0.

02
0 

R
an

k 
4 

3 
5 

1 
10

 
6 

8 
14

 
11

 
13

 
12

 
9 

7 
2 

0.
02

9 

Ta
bl

e
69

: 
Sc

en
ar

io
2

In
te

ro
pe

ra
bi

lt
y,

 F
N

M
R

 a
tF

M
R

 =
0.

00
1,

M
at

ch
er

M
T

he
ve

nd
or

id
en

ti
fe

d
in

th
e

ro
w

 m
ak

es
th

e
en

ro
llm

en
t M

IN
:A

te
m

pl
at

e;
th

e
ve

nd
or

id
en

ti
fe

d
in

th
e

co
lu

m
n

m
ak

es
th

e
au

th
en

ti
ca

ti
on

 M
IN

:A
te

m
pl

at
e.

 

A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 73 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 
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A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 83 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 
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A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 86 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 
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A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 91 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 
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A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 99 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 
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A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
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A = Cogent B = Dermalog C = Bioscrypt D = Sagem Morpho E = Neurotechnologija 
H = Technoimagia I = Identix J = Biologica K = SPEX Forensics L = Secugen 04 



F = Innovatrics G = NEC 
M = NITGen N = Cross Match 

Minutiae Exchange Interoperability Test March 21, 2006 
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	Table2: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherBThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table3: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherCThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table4: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherDThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table5: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherEThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table6: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherFThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table7: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherGThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table8: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherHThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table9: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherIThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table10: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherJThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table11: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherKThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table12: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherLThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table13: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherMThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table14: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherNThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table15: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherAThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table16: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherBThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table17: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherCThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table18: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherDThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table19: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherEThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table20: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherFmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table21: Scenario2Interoperabilty,FNMR atFMR =0.01,MatcherGmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table22: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherHmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table23: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherImakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table24: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherJmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table25: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherKmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table26: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherLmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table27: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherMmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table28: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherNmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table29: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherAmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table30: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherBmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table31: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherCmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table32: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherDmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table33: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherEmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table34: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherFmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table35: Scenario2Interoperabilty,FNMR atFMR =0.01,MatcherGmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table36: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherHmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table37: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherImakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table38: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherJmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table39: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherKmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table40: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherLmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table41: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherMmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table42: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherNmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table43: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherAmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table44: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherBmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table45: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherCmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table46: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherDmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table47: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherEmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table48: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherFmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table49: Scenario2Interoperabilty,FNMR atFMR =0.01,MatcherGmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table50: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherHmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table51: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherImakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table52: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherJmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table53: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherKmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table54: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherLmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table55: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherMmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table56: Scenario2Interoperabilty, FNMR atFMR =0.01,MatcherNmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table57: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherAmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table58: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherBmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table59: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherCmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table60: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherDmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table61: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherEmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table62: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherFmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table63: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherGmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table64: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherHmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table65: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherImakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table66: Scenario2Interoperabilty,FNMR atFMR =0.001,MatcherJmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table67: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherKmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table68: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherLmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table69: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherMmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table70: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherNmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table71: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherAmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table72: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherBmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table73: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherCmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table74: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherDmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table75: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherEmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table76: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherFmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table77: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherGmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table78: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherHmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table79: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherImakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table80: Scenario2Interoperabilty,FNMR atFMR =0.001,MatcherJmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table81: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherKmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table82: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherLmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table83: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherMmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table84: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherNmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table85: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherAmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table86: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherBmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table87: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherCmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table88: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherDmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table89: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherEmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table90: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherFmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table91: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherGmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table92: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherHmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table93: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherImakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table94: Scenario2Interoperabilty,FNMR atFMR =0.001,MatcherJmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table95: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherKmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table96: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherLmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table97: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherMmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table98: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherNmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table99: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherAmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table100: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherBmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table101: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherCmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	ow rtheinidentifedvendorThe
	Table102: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherDmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table103: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherEmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table104: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherFmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table105: Scenario2Interoperabilty,FNMR atFMR =0.001,MatcherGmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table106: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherHmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table107: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherImakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table108: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherJmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table109: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherKmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table110: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherLmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table111: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherMmakestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 
	P
	P
	P
	P
	Single-fnger verifcation(a) 
	Two-fnger verifcation(b) 
	Table112: Scenario2Interoperabilty, FNMR atFMR =0.001,MatcherNThevendoridentifedintherow makestheenrollment MIN:Atemplate;thevendoridentifedinthecolumnmakestheauthentication MIN:Atemplate. 




