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6.4. INCITS 378:2004 vs. ISO/IEC 19794-2:2005 Compact Card
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6.5. BIT Processing
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6.8. Options for participation
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6.11. Participation
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7. Profile of MINEX Il templates

7.1. Overview
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7.2. INCITS 378:2004 profile
7.2.1. Record structure
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7.2.2. Minutia quality values
" #E > gl "4 & >" $% ") +, - ** 9//"

% % # + —-- % 2 i # # /

; 2 % >Uogglr " # o8 # #E o "
i #2 rn % #0 ¢ LI A B #
> % #4 & # 4 i 6 ¢ >S" gl " 6" $ ¢ ot # 2 4 Y% 2

i iE#
6t $ % % F P ™ > &4 % #
7.2.3. ID values
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7.3. ISO/IEC 19794-2:2005 compact card structure
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7.4. Non-presence of a header
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7.5. Minutia uniqueness
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8. MOC interface specification

8.1. Overview
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8.2. Approach to the use of ISO/IEC 7816
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8.3. Establish Communications
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8.4. Selection of the test application

# $ "Uunt 6 # +- £ %4 4 $¢£10 $& "
< - t % % $ # $ )
Table 7 - Command APDU for selection of MOC application
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Table 8 - Response APDU from selection of MOC application
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8.5. Store enrollment template on the card
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Table 9 - Command APDU for storage of reference template
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8.6. NIST read of the BIT
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Table 11 - Command APDU for retrieval of biometric information template
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Table 12 - Response APDU from retrieval of biometric information template
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8.6.1. Variants of the ISO/IEC 19794-2 standard
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8.7. Verification

8.7.1. APDU specifications
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Table 14 - Command APDU for comparison of biometric templates
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Table 16 - Command APDU for retrieval of verification similarity score

- #
-< /N
V-0 Q :
T5;5:7 Q= #1 &6 # " T4 d0A %%t ¢ -;B
< ¢ i/ 1
: # (e
i/ 1
-/ : +$F # ## $ ¢l A6 $& # ¢ t& B
< # i/ 1AGSB .= <H $F $ 1
Table 17 - Response APDU for retrieval of verification similarity score
= % > 1 #
# -/ # #
/1 < [ % #
44 44 L G
1 1 +, - ) (
NOTE Using a proprietary tag ('CO") to retrievethe ! ## ¢ # ¢ #& # " # ot #
(S} $ 1t S %% % 4 8% # $ " # 8" 6
# %ot 4 &
8.7.4. Prohibition of stateful behavior
" t 4 # % "% % # % oW % % 24
& % # & % "% 0 & #1 6 #
% v # - # 26 % "% % #$ $&*(
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8.8. Reading card identifier
$ 7/ +, =)@/ % U o " " [€¢
# o "% $ " : tE $ )
Table 18 - Command APDU for retrieval of Card identifier
- #
-< /74
-1 Q :
155::0 Q= #1 86 # " : ¢ A %%t & -;B
< ¢ i/ 1 #
: # 1" -1
/1
(0 = +$F ¢ #¢ $ 1 A- B
< ¢ /74
; ot %" % # té& " 2 4 % 4 % 2 6t
" # # # % # $ *6 # " # # # & ¢ 2
1R ot LI S £ N)I
Table 19 - Response APDU for retrieval of Card identifier
= % # 44 % !
- /(
)/ X $& -. ;; :S
1 1 +, - ) (
8.9. Reading matcher identifier
$ +, =) (O % U o %% # " "
1] # "o "% $ i tE $ 7/ $
g " # : 6 I #4 £ 2 4 % ¢ %

= #
-< 74
-1 Q :
T55:0 Q= #1 &6 # " I A Y%t &  I3B
< /1 #
: # "=
i1
(G- +$F 4 i $ g1 A %d # B
< # 74
% # " # # # & # 2 1R ## # LR [isiall
Table 21 - Response APDU for retrieval of Matcher identifier
= % # ## % L
: /(
**/ X $& -. ;; :S
1 1 +, - ) (
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9. PC-based API specification

9.1. Overview

i i$ 0% 4 - $ "R " #

( b $ 6 % o E4 4 + # 6

3 - ) % #

3 % B> " ! # 28" 64 b4
't 6F $ "

3 " %o+ -t A ) ¢ B

9.2. INCITS 378:2004 compliant templates

% U 64
% B "6 % "
# # >Uoget "t A# $ 8B 6 #%" ol i1 2%
= I g g " &$ " % P $
%% U I B 1 B $

Table 22 - NFIQ Mappings

;J1 $ % o %
;J / )/ (
// // //
: )/ )/
"/ (/ (/
" / /
. / /
8-8 # >" O H & 1 B 4
9.3. Submission
6 # % # % # # % U 61 % # iy 4
B o4 - #d 80) 6 $ " ¢t 1A 6 ! % 148
$ &6 ¢ %t 6f A %hE # B % ## # " -
"$ 4 $ +, - ) ( ""0%0% $# A X i 4
#)
9.4. Testing interface
9.4.1. Requirement
% &% "$ 4 164 % 8-8 % &% 4 1 B 6t
"$ # 2 2 % # "t %
9.4.2. Minutiae extraction
6t % i ol I # # $ "ot $ % $
% # # % #4 4 4 -

Table 23 - MINEX create_template APl Function

&% @ % A
MY 6@ 2
M ¢ @>" # &2

%9,,666 & # Vg D)* /7,4 L% #




-M # 0% ##% 2
Mo % F Q&% 2
E ( & 2
E (6t 2
E (Y4 2
E (Y& 2
Mo - @ )0 % BN
z % # (I 0 6% %" # "yt % # ) %
& % # $ # @ % AB &
" "ot " # " A/B £ A D B ;#" # # g
# 64 ! "o "%t ) % 64 D g i6et "
e >" % #
B % # 4 & # 1t 6 i s
LI $ /2 L $ % R % !
$& A(HR = 5 G $& it Hit 6 G $& 4 : . 0
6 # $ /4////B # # = S Hi 6 $
# " " P
%" 60 " % 6 # " % #
# @>" t& > & # %t # A JE <@ ++:B
# @% ¢4 # % ## A ; + @=B8
% @ &% % # &% A M @< B
# "$ %4 & # # #
(S} "% Yrd  F & 64 #
+'" 0 4 5 # ¢ # %i o E$ % " # $
& " % # / ot &t "% 2 4
$ # %" 68 M "o $ " # B
- @ )0 % "ot % 2% $
= " o "D " " D 6t
b
9.4.3 Minutiae matching
+ % # % #1 # # Vo#d % 6f $ " "ot
# # $
Table 24 - MINEX API match_templates function
&% 0 % A
Mo EE 8@ % 2
E (!t ¢ @ % @4 2
Moy 0 % 2
E ( @ % @42
E (Y BN
: % # LI % 6 $ "+ - % # % "%
T &4 # 0 % $ % 0 % At 6
" &4 # % B
" # # % # 8 #& % # %# # "
$ gy &>" #D 64 & £ % $ 1
B 64 4 $ % #4 D #"E A (B B
# 1y 2 " " A *( $ 6B
%" T #¢ 4 0 % $ - % @ % M % $&
# I
V¢ 4@ % @ #D # 2% $& 2 LS % /7 7))
@ % $ - % @ % AB % $&
# B
@ % @ #D D24 $& 2 # %" % /7 7))
+" %" LI "o % # % 2
12" "V
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= H # # D " At 1o £% " B D
g
9.4.4. Implementation identifiers
% # %% "k $ " &t
Table 25 - MINEX API get_pids function
&% o% A
E Y % @ 2
E Y % @ BN
6 # B 2 I 6+ & & I %% %
% $ " oss # -3 B4 A
> ( - ) 7/
3 6 ottt %R I A% B 6 # 4 %
# # $& A% > (" , = X)) 9//C
3 6 # tt 3 6 # L
& % % 6t $ $& $
o # % @ 2 ! $ D
o % @ IR o 4
% @ 6 ¢ 4 4 o 1
= H B D " D e
2$ ) $ /
9.5. Software and Documentation
9.5.1. SDK Library and Platform Requirements
# 1% % 14 6t $ & & Ad " BL "%% # ¢ "
AN B # (S} # " # o4 "% % & % & &
# # 6t % %t & i % i BT # #
#$ &t M \<.] 14 6 \ ] <t"B 561 2 & . s & % #
& i, #$ &t "$ ¢ 28 4 % # % #% B& # "
$ 4 % # # \ 14 &+ O6f $ # ViS¢ 4WA % 2Vi$ ¢ 4
14 6 Vs # 4 W <t 4B i & #, 1 & &% "$ ¢
%% #\ 1# & ¢ A \ 1# &t & 1 % i #
#$ # B
9.5.2. Linking
6t #0 % 1 #$ & # AB - " #! %ok £ A1 % $& B'" #
3 ; 6t 62! ¢ - %W o6f $ " " -& 6% N
3 ; =5 <«¢"4 % 21 *( --6f $ "
- Yok R & ¢0 # $ 8 C ¢ # <C # 48
# 1% > % M4 s &t ¢ 40% "t -— 64
#1264 & /N T — VS b6t $ % 4)( % "o
# 14 6 [/// = 5 <4 A% "% % # & > cIB
2% ##% & W T & 4% & ! % #$t4 & 6t -—A >"l
% B% # " 4 # 6 T4 #0 % $ & 3
# L # 24 St & 2 B
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+ % # 4 & i, $ &+ " Yot %
I i ¢ g $ " & &2 4 i$ ¢
"% %4 %o 1 B& <t #
9.5.3. Installation and Usage
b I B & A # # % 6 % #H#%
$ 4 " 3 & " S g6t "t > b
% " B
o 1 $ "ot ol | # i %
$ # 2 4 "4 82" 3 4 "¢ 2%
# i B $ " % 4 %& 2
% # Po% - <t # % # % 1 4
$ " & &
9.5.4. Documentation
# 1% % 14 % " # : P&
$ I $& % #4 " # " #
9.5.5. Modes of operation
1k L% i 8" "%\ ] % 2
% # 6¢ $ 6t # i & ; 4 % 2 " 6
4 " % 6 % st 2 6 % "$
9.6. Runtime behavior
9.6.1. Speed
6t ¢t ¢ o # z %o
3 % % 4 / i
3 % # % # 4 A" #
9.6.2. Interactive behavior
16 $ # # #HO\S$ ] M B6F #
% & " &t B " %# " A
6 # > o # \ £ ]
9.6.3. Error codes and status messages
16 $ # # #\$ ] N 6F " #
#$ & o> &2t " 6 # 8 8
L/ | 2 o | it 4 % "
9.6.4. External communication
B 6 # & 4 " A
% B %% % & 6 ¢ # "
9.6.5. Stateful behavior
% # # $ # % %
i # # i %% % # 2
2 ER 6t & & Y% % # B T A
6t "$ # 2 64 "oy # %

B T %
s % M
t > B 0$
# % ## ¢
&" t ot
% & ¢t 2
>" "
% #
tt "ot t&
6 ¢ A *(
# V' ¢t 64
\ ] $& g
t ot
6 0
5D #'  HB
"% B "2 "$ ¢
EB 2 &
0% B "2 "$
6t \
4 :
1 2¢ 2 2
t % #
#4 4 # #
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+ % 4 % % # 2 64 &t % 0 & b
$ N # 561 # 4 # % "% % # %
% 4 % 28" 4 B & % # $ #

10. NIST conversion of 1378 to ISO-CC templates

10.1. Background

# G ) i & LI
% #D ! + —- # " 6
04 % g2 Y&t Nt 4 $ # ¢ 4 & "
£ % # &

10.2. Presence of BITs on card

"$ ¢ $ % %" 6t 6 . % ) ( $
& $ WhE T T 64 I i ) "0
+, - )Y( 9// h $ B
L% D %ot 0% 2 & 2 "
U 9 ; 0 =2 1 bt ¢ 0% H2 - $ 2
2 6t % oL % 1o % % " Y
Q A.=A =B2 .HA HBB
6 = .H "y 0 4 L% 0D
% ¢ & . % A 4" $ £ B F$ as inputs %
# £$ " " % Dt 6" $ %F &% A
# 4 g% ses ¢ 2 % % D o %
"E % 6

6t ) ot ¢ & ;
6t $ " % 0 .+ 5 [ % -$
% ¢
Vs % % 6t BT E % F A / B Boo% A / "B
A 4 B 6t " £ % ¢t "t ¢t 6 6 6t

3 4 6t St # # 6 §ooagm A2

3 ¢ B8 % " +, = X)FHQ wxx g g 2

3¢ 14 $ 6 % 4 1y )¢ % " 2

3 " 1o :

Figure 1 - Conversion of INCITS 378 to ISO-CC
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% H - ) J i 4
> > % i A% oB = <H
|
A 4
- J' O E ) o ($ M28B * o [/ Y4 N + -
A 4
H M
040 ¢ % H 040 # % -$
# t % 4 " $ 9% # T 4 - ¢ #$"¢
10.4. Number of minutiae
10.4.1. Limits on number
] # # # £ % g # 56! gy 4
"% gt & % " 6
3 $& 1" H %t T/2 ""U2
3 . " % 6t & ¢/ #"H# A ; t t @G #¢# " 1" 6t $
t 2
3 t % ) # "¢ 44 't % # # t ¢ " $& # #1
/26¢ " " % ¢ # g 44 % 2 " #
& L I # b # (53: "N FIAST 4 G
«C % # &
3 o/ - # 4 " "% $& ") Q/¢
> $& ) ( t¢ 6t $ % % 2 &
3 1 4 : +, - ** g " "3 't
$ Q 1 #¢ ¢ 2 44 " 0" $ I
S N # &2 $" 6t 0
# # h #¢ %% % # "3 $ & # t % #
4
10.4.2. Effect of the BIT
6t # 14 6 % -%$ $ Bt % #
T #4 % $ % D $ ¢ B # .2 6 2
3 [ # . g "3 ¢t ¢t /7 Z "72
3 [ ¢ . 44 " "% ¢t 2 /7 7 72
3 " S t"E % # A & # % &BY ## ¢ % t 12
3 "3 "t 6t # $ 6
# [
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- % LA # 4 &% " # %" % 6t & I $&

D iU 4 " " " &6 # $ # %" %
£ 6 I
6¢ F 6 # S
10.4.3. Pruning mechanism
1 +-4 % Bt % Bt & 0 B2 % %
6 # T ¢ "4 o % % ") +, - ** 9//%9
"% #" 4 i 1 & 2
R & A % % b2 A
% o >" #& t ot # & # "¢ 2 R |
$ % 4 " 14 ™ U
$ ot > $&
% #% & # % >" " 14 " 26t $
# iU tt$ +, - ** "$ ") "4 %
#
"oo# ) % #d 01 # "4 > U " 6
(S} L | iU 6
#"t of 6 > #&l " ! # 6 L ! STt opgl M2
64 P # >" O H &

Q AMC4B GALC&SB

# ! & rr L) +, - ** 9//"% L
%# #4D g Y%

" +, - ** 9//° # % # L g2
%4 28" # T4 " %% $ % 42 % £ & "

10.4.4. Pruning center

2 ) % & i & % # %% % #
$"6H# BT "% " CI B # % #4 4 $# g
A B AM2&B2% +, - ** 9//° # "# 561! 2 ¢ &%
% #" &% U %# 6 "3 LR % # #&% #
64 Yo%k $ "
3 # % 2% TUu%# 2 64
3 2% +

10.4.5. Pruning priority

f LT T R R & ! > re6t ¢ Ut % f %
& # & - 1 & > #& ot % "t 6 ! >'#E6t " %t
$ # ¢ % " g > £ g1 T % &
$ # S 4
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10.5. Sort order of minutiae

10.5.1. Support for ordering

" % 0 & % " % 6 " ! & 2
+ —— # ! # # M 4 & &4 # "'06%
4 # % # # %# A %# B# # # %
%% #
=" & # %% " 2 - # &42- 48 % #
2% " # % # %"'$ # % " 8-8 6 ¢ #
bt %9,,666 ¢ # Vg D /8 Bk # $& " - W #
%9,,666 # # Ve D>/, ¢ B %% # %
0% 2 " 6 &# #" % #
561 2 i 6 # (S} g " 6 # ## % " #
6 # % 4% & 8 8 6" $ $ "% %
# # " "% -##D - % ## & 2- ") 2
SUEf Y% # % B t& 2 % # - ,1 ¢
6 # # 4 > +, - ** ") "
10.5.2. Modulo sorting for large images
# & # % LI # "/ W4 ¢ 6 2
# * %id 2 % #$ #'" 4 # $ )
6 " " # A 1 8B
+, - ** 9//° tE 4 2 4 ;
10.6. Ridge count, core and delta and zonal quality information
+, - ** 9 //" 6 - o4 8 4 8§ # " -
561! ¢ $ 2 $8 &l "t I/1/1/7/%% # "2
D >t b &t # " % # "'06% # " D
% ## #
i % 5 % # % ! # 64 " # % 28%" %
4% 4 (S} - ) 4 # A /B " 8% ! s $
561! 6t 2 > &# % &2 # "o % g
4 ¢t &6 $ ¢ 6" D >" & 6% & # 64

A #$ B # ™4 > #&l ™

11. References
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Annex A

Comparison of the INCITS 378 and ISO/IEC 19794-2 standards

- I +6 Q/ 7/ +,
- 35 & Q///° #
- ) 1
t& #
£ %t 4 i $ 6
A.l Syntactic differences
- )9 // + ——
3 A4288 #
3 % # T 7
3 # o
3 gy o>t ot "t $
# Yot #

$# r" LI 2

-2 - -
; I
s
" ’
2
" §
EyS$E wh
J%4 % b4
ot ) $t 2
$ ( #
_ &

&BE" o W 2
* %
4 6 "$ ¢
>

4+ ——

$t 2

%% t$

# + - * %

Table 26 - Minutia encodings of the ISO-CC and INCITS 378

& & & & & & (
+, - ** - % - 4 &
) ) (
e 4 & > kg
- ) ) )
Q &% Q !
A.2  Semantic differences
$$ I ) $# A428B LI + - 0% 8 &%t 8 # # # $&
% #&# (S} "4 /%4 % i A+, - ** 2"§ " ) B # o4
%% 44 & &%t SYWEA Y WA % 4 B %#
LA I i ¢ $ 6" $ L 4 ! #
=, /Q " 56! + - % W 6 % " 6
#' 4 # " tor & 4 $ & $& #
4 ( = "ot LT % i s " £ W%
Table 27 - Minutia location quantization of ISO-CC and INCITS 378 templates
6 I " 6 I " A B 6 ! " A B2
A" # B /7 %%k
- Y9 // 72 () U T % 7270717 21 1 2
F— # vy /" oL2)
+, - ** % /2 " 72/ 2/ L " °U s
6 # $ ) # " # "04% LI # P& % 44
1 o i & % # % #4148 & #
£ 2 6 " & % "

Table 28 - Minutia angle quantization of ISO-CC and INCITS 378 templates
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6 I " J" i #
A : % "¢ = 4 % "¢
- Y9 // /2 * ., )0Q w, YQ// *
+, * /2 "V ., "(Q /( %, "(Q// "
+, = *xx % 172 U “,(Q (" %, ( Q/ /%
A.3  Simulation protocol
> & + —- g1 - ) 2 g
% "t + - % $& > 4D# # # - ) %
% v # T 4 ¢ #
Figure 2 - Use of INCITS 378 for simulation of ISO-CC accuracy
H _ ) *A42&B _ )
> > % >y [P g /7> % I
H
"TEE H - ) s - ) ]
- # 6 ¢ $ = # %
8 8% N $& % i % # %4 & % 1 ¢ ™
- + Bt # #
Table 29 - Source code for conversion of INCITS 378 to ISO-CC
" > D #

/I The ISO minutia record has 6 bits for the angle,
/I we have 64 possible values to represent 360 degr
for (m = 0; m < mcount; m++)

const int theta = 2 * (int)fmds[m]->angle;
const double isotheta = round((64.0 / 360.0) * (
fmds[m]->angle = (unsigned char)round(((360.0 /

S0
ees.
// for all min utiae
/I 378 has 2 degrees
double)theta); /I CC has 5.625 deg

64.0) * isotheta) / 2.0); // Put back in 378

% ¢ >'" 4D ¢

for (m = 0; m < mcount; m++)

const double x = (double)fmds[m]->x_coord,;
const double y = (double)fmds[m]->y_coord,;

const double xmm = 10.0 * x / (double)xres;
const double ymm = 10.0 * y / (double)yres;
const double xunits = xmm /0.1,
const double yunits = ymm / 0.1;
const unsigned short xcc =

(unsigned short)(0.5 + xunits);
const unsigned short ycc =

(unsigned short)(0.5 + yunits);

fmds[m]->x_coord = (unsigned short)((double)xcc
fmds[m]->y_coord = (unsigned short)((double)ycc

/[ for all minutiae

/I ca st from unsigned short

Il ca st from unsigned short
/I'm ilimeters, because INCITS 378 resolution
v alues are in pixels per centimeter

Il units of 0 .1 pix per mm which is the CC

/l card forma

/ round the valu
/I stored in "typi

t's hardwired sampling freq

e - this is what would be
cal" say 500 dpi operation

* (double)xres * 0.01); // Now put back

* (double)yres * 0.01); // in 378 format

##

%9,,666 # #

1,4

D* /¢
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" %% & # # ¥ + .H # # 8 44 2 "
# + LI ;= %' % " ! "R ##
7/ "4 ;= %" # # #0 6% " ! " iR 4 # 4
/7% %
A.4 Results after re-quantization of angle and position
/ # $; =6 % # # g1, =" //
- ) % i1 ;= + - % # #
&t % #l £t 6 $ + —- % %
& - ) # i$ 4
Table 30 - Relative accuracy of ISO-CC and INCITS 378 templates (Fixed FMR)
_ : = _ ; = = t =]
// /7 / /1 /7717 G, ///7/( % /
// /7" /11)Y6G, 111/ % /)
// // /7// G, //1// % /
// /7) /1 11/(G, /117" % ( /"
- // // "* /171G, [/ /17" % * /"
$ #l ;0= ; =6 % # # g, ="
/72 " - ) % # # &4 % # Bt
6 + —— % # 2 6 t 2 - )
Table 31 - Relative accuracy of ISO-CC and INCITS 378 templates (fixed t)
- f ;= =6 + - £t & ) # - )
8 98 %
. : = - t ;= . ; = - t =
// //1 G, /7/7) % /( /7 / /711G, ///7) % " /
// /711G, 11/ % / /7 ") /7/ /G, /1/1// % /*
// //1//(G, ///7) % ( / // /7/7 G, //1//( % " /
// /711 G, /7//( % / //) ///1 G, //// % /
- // /71/1)G, 1///* % / /7 "* /77 /G, /1//7) % /
" 6 # - ) + —-
3 $ / 6 $" 4 &t #4# # 5 = 6 # 6 ;=
/7% [/ ( ;= [/ % o# &N #
3 # $ 04 % 2 % 6 ;o =t b &St i
6 + - - )2 $" ;=4 o4
% # A % # # 4 2 4D ! 2
! " # g B d % #
+ % " % $ "ok
A.5 Results after reduction in number of minutiae
% A 6 %% & % " # % # # / 6 - )A
+ --B % & 6 #! # % M4 "
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] ; 2 # [ #1 ;o= 11/
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Figure 3 - Effect of minutia pruning on FNMR (above) and FMR (below)
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Annex B

Three-way interoperability
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Figure 4 - Native vs. Two-way vs. Three-way Interoperability
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Annex C
Input fingerprint image specifications

C1l Format
= I % $ % I % & & 1000 # o B % 6) $t A
$& % %4 B & # %% 1 $ % " # "0 # % #4
%% 44 & i &4 # 4 6 # %% $ "
# LI 80 # % # # % # A g #
# LI "'%6% # 4 # A #D B% ##
# % #41 & i # # # & # Al & B% &4
# % #41 & #4 $ #
Figure 5 - Fingerprint image raster scan order
Line 1
Line & Line 1 ...... Linekk ......... Line p
Line n
& LA 6t $ # 8$ 08
" 6t $ # 86 # 89U ¢ *F # & 1 6t
%4 g2 % % 2 64 ) B B8 %
# o> # # Yo%t S&i  Of " # %4 N
# (S} £ %4 6f $ TUu%d o | "'%%

C.2 Resolution and dimensions

# # 64 % &*°// "% A #D ' ¢ 8B
# # # %t o4 6¢ 1 & /) W4 ¢ 6% 2
#
C : "% % $ % LI G4 & # i 4 % #
" % &# 10 YoY%t % L3 4 % 2 1 64
# " # % 4 @0 % A $ 68

C.3 Sensor and impression types

# " i + .H ¢ =
% #4.2 % % B " 1'$ $ # #1 Ak
* - // B # # % # # % &% #

(7L

#

6

>" Y096t

*(T UA
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Annex D
Error Codes and Handling

% 14 # 1 64 4 " # A D
* " t B
"ogo" , 4 Wi t #
%% ¢ 4
11 $ $ 1]
Table 32 - MINEX API return codes
= 4% ¢
/
#D "%
s # 4 gt C" % t#
st 4 "t CH % # &% ""%%
s % C" % $ & %
) s # % c" $ % % $ %
( D % c" $ % & %
1 & 26 ¢ # # $ %
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Annex E
Predefined SDK Constants

E.1 Pre-defined values

% g " A B $ o % k& % #

Table 33 - MINEX API predefined values

., o SUogel "™ ., o % #¢
a # JE<@++=/,, ;J3V " ° a # + @El /4// ,,EOQ0 6 ¢
a & JE<@; =/,, ;J! a # ; + @= /4/ ,, =t "%
a ¢ JE<@ ++:(/,, ;J! a & ;  +0=/4 ,,= ¢ 4t
a # JE <@H ++:)/,, ;J! a & + Q= /4/ ,, =t # #
a ¢ JE <@ - << //,, ;J! a ¢t + @==/4/ ,, =t ¢
., % F &% a % + @=</4/" ,, =t # #
a ¢ M @< /417 ,, < % ¢ a # +0< /4/(,, < " $
a ¢ M e 7z4 ,, #1 % # a # + @< 74/ ,, < # 4 4
a t + @< /4/) ,, < # #
a # ; + @<=/4/*,, < ¢
a t + @< /4/ ,,< # #
# % #4 # # # % # 2
; # # 64 +, - )Y(C 97/ & % ## $ " ;
# # 6t -% t % # +, - ** 9 //" ¢ % ## $ " 6t
&v "ot $ ot 6 ! $ " #D 6 $
¢ " # #o%" % &

Table 34 - ISO/IEC 19794-2 and ISO/IEC 7816-11 finger position codes

o : +, - ** 9 //" +, - ) (C 9//
- s &% Aol 54H " Aol 54H "
# ¢4 1//11% // 1//171% //
# " $ 1717 $ / /77 3% /"
g 4 YIIES / /173 /*
# # /77 % / / /3 /:
O /7 1/3% / /77 $
o /77 % /" /7% .
" $ /1% /( /7 /3% /(
4 /% / /773 /
# / 1//3% /) / /3% /
# /173 /* /7 /%
# /7 /3% / / /% (
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Annex F
Ambiguities in the standards

F.1 Compact card sorting

# T V74N W "E % M &S Wi
M g8 "8 8 "E W M & HO8S Wi
M # E4 ¢ " M §% 4% 8
-ty t1og $ & 4 4 24 $$ 0 "nt A
o B "% %
4 +, - x* 9//" $ : "§ " 8) 864 "3

8 8

F.2 Unique minutia

"S #1 > " M2 B #% $ "ot g >U 4
"ot o p428B 1M $ ¢ # ©Of % # £ # 6% 6" A428&B

F.3 No support for placing reference data on the card
+, -3: *). 9// AB $# - 3 <H __;;% #

6t S iU e Mo# £ % #E B # 1 T EDT +, - ) ( 9//2
R IV 7AE B Bo% g 4 § t¢ 561 2 §
D § b % kE # § $ 6 4
% 2 1 ! % +, - ) (
9 /7" % % M 2 +, - )( 9// ¢ " -5 =;= - :
4 % 4 ¢ 1 428" 4 ! % 4
$t £ 8%
0 D §o% AE ot £ ) "B
0 D ! b4 $ £ 8%
b oast 6 A" B " # Whi 4
i o4 § D # § o4
1 +, - x* N T TR " T
% " -5 =;= - : E : % o4&
$ 4 b % B ASE £ &% B 4 "% "
Y



Annex G

ISO/IEC 19794-2:2005 record profile

Table 35 - MINEX Il profile of ISO/IEC 19794-2:2005 standard

s +,o- 9/ Ho" 6 =0
' 8t %
; BE A B /4 (=" 1/ # - 8; =R/8
H ¢ A B /47 11/ # - 8 /RIS
= A B <<<g)// ( G %6 G
4 Gl 418 )
- %" > - kE A B /
- % Lk &% - A "B /
#D i 4 A (B # # & £ %"
#D & A B
A # B "F A )B *
MAl ¢ B A *B *
"% i Hi 6 A /B
= ! & A B /
o it A B # # & i %"
HH6 " $ A B /
% # &% A B / # # & £ %"
o J" #&A B # # & i %"
"% #"E A "B /<l ) I #"¢ $
B &% A B /82 /%2 /7%
" #% A B
" A B
gy J" H&A B /2 <J< // /7Q" %%
4 0< A" B sQ 7/ 8/ 4
D >" $8&$% 0
4 &% - A" B /4//1/ +% # 2 &% # A Bt S/
K N I 5¢ AT B < <1 +% # 2 &% i A B# S/
K N I 5¢ AT B < <5 +% # 2 &% i A B# S/
K J - J" #& S % AT B 2.2 2) +% # 2 &% # A Bt S/
gr" /
K J - J" #&: A" B +% # 2 &% # A Bt S/
Q & ¢ # t o4
Table 36 - ISO/IEC 19794-2 minutiae template DO
H
vV ; # # %
o
VW < i R
4 i ASt B H# H
# ) /2 "V
M # ) /2 "V
£ &%
i ( 1/2( U
* 1 < K J" té& "G! $
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6 D >" #&$ 0 $ # # L B # #
+, - ** 0//" % 8 - # "2 - *

Table 37 - Zonal quality data

< H " #o= 0
A& B 6
5 # = " J" & %A) B 4 %
H ¢ = "¢ J" E& %A) B
J" #& %A A) B a ¢4 ¢4
JT & W54 A B a g &1 ¢ g4
R R L ) £ % A B 2.2 2) /
(|- J" #&: B "B < 0 S
+ # # - % " 2 - * t > & "
# " 4 & "t > 561! 2 += - 6 B
t 4 & 2t + = - + —— % # $ LEIR % # 82
D >U & ""09% t i g 6t "0
A$S ¢ " $ # // B
< #D # o +=-D >" &% 0A T - +, -
** 9 //"Bt /W4 2 % # D E ot * WA % # A"
) +, - ** 9 //"R2 L & # t $ M "%

% # Bt $ " A/Y * , /BQ*26 "ot % £ 6 #
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Annex H
Application to participate in MINEX ||

H.1  Who should participate

1 +, =) ( $ +—f % EOME 4, - R 9/ TS
% il %oof 4% B4 02 % 4 2 D 4 2
SR TREEE' [ T 7 "% &% 6 g % § T
% 1 % # 4%
Y % # # 6 $\w & 2] %ot
& 2 £ & 14$ 561 2 & "2 B4 " 2% $ & %
%$ $4 \6 U ]A B# %ohi 4 % ## 4 g
1o
& "% t#h ¢ 6 $ % ¢ 4 § § § 0 6
& "A i) 45 B 1o 6
) 6 6f $ %St 6 Hm 4 § D4 AB

H.2  How to participate
H.2.1 Application package

> % #4% # ¢ 2% % 41 % # % " $ << 6t
# % 0 # 4 4
3 &t ) "$ 4 & A £ 5 B
3 # " & % %& # # 4524 "¢ Agreement Application to
Participate in MINEX 112 $ 6 S 4 &2 g # " 2 = % #$
#
% 0 & 8" 9
3 6 "$ ot ot A 8 () 5 B
H.2.2 Parties
= % #$ &4 i ot 6 " & # 0 4 # #
# - # ot 64 £ 0 6 & %% &# % &% #

H.3  NIST activity

H.3.1 Initiation

E% % # 45 $& 2 # # i # 24 02 $
#4 N\ ## ] " #1 " "4 4 % # ¢

H.3.2 Supplier validation

= # # #% 6 $ % U " % 6 6 H # ¢
: V# $ 6 $¢ %9, , # %t & 1, # 4, % ) # S 4t
t12 # % " T #& # 6 4 " LI 2 2 % "

4 hé %
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H.3.3 Submission of hardware to NIST

"% # # o # # i I 4
0% # # t ot # 14 It ¢ % ## ¢ # " 2 2
# # #
H.3.4 Submission of software to NIST
t 1% 4 " # 6 ¢ ¢ ¢ &2 % ¢ t%
6 A R o0t "$ # $ &% o " A% B$&
6 t <t# 1 %Pt 0 &9 %9, , # % ¢ # 1, & 4, ¢ 40%0 6
# e &), )Y *oo(S;:-7 - (C (G- /C /7
3 % # £ # &"™ 0&t "# 9 % # % t 4@%0
3 E# ¢ &% & " 1 AGtH - I S F # B9 % t 4 & 0O D#%
" # $
3 t t 4b ¢ !
3 -: # b3 I 4

H.3.5 Acceptance testing

- "$ 4 £ % E % 4 ¢ o)

6 "$ 4 % % ## & #o*

E% #% -1 P & "%t 2 (S} % % Y0t $& 4 M

. | Py ¢ % & "¢ %" ! # # "%t 2

g2 # % 6t $ i

! 6 g $ "ok % # 64 # " ]

% #% ¢ 2 6 Py 4 " $ %t $& 2 # 1% 6f $
tt ©Of # % # % $ AB #1 $ W "H& "$ 4 A
68 # # # <t #

H.3.6 Limits of testing

6¢ " 8% 7 o | 6 & # ST "

% 4 6 6 64 $ " ! & # i "$ >v

%'$# "

" # %% 6 %" % o4 g268 " 4%

% o #k $& # %

H.4 Points of contact

<t 4 # ! % # % "%
t 4b # 26+ 6t $ # & <i # %
% &S % ; JA; > & 0 J" # B 6 $¢
# # <t # # #& % % 6
% ; J% # 6 $ %S4 ¢ ; J

H.5 Access to MINEX Il validation data

H# # - # "%%¢# # #% g% % #

# %# 4 H# ¢ = % #1 : &# #
> # &2 # L 4 0 & ! &% 6 H # ¢
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H.6  Access to MINEX Il test data
: % " & A"E - "% B2 6¢ $
41 $" E i , <6 i 41
# 4% ! T2 $ 2 "
# $ " # $ % W a&%"SH # / % 2 =
H.7  Reporting of results
H.7.1 Reports
! 64 $i %% % # B =%
#2 Be "2 # #1 4 # # 2 % # 4%
" 6f & "
3 % # % &E # T #4 % &
3 +, - **" ¢ % BEE& # it & " # % $H# &2
3 X ot
& %" % #o#
# " % # #% &
# %'$# R &=%
% 64 9
3 # % ##% 2
3 # " % # % ¢ % £ 2
3 # % ##% 2
3 # " % ##% T4 % t 64+ Of # 6t
% ##%
H.7.2 Pre-publication review
# % (SY: ! %o M #& I+ 6 % # 4% W
# # % # t$ & % A ## # % B
"o 6t $ %" % # &%
H.7.3 Citation of the report
=% 2 # 4% & # " "
%" % " " $ % # $& 6 % 9I\= " 6
% Bt & 4 A B L &% #" &
! 1 " " $ % % $&  E=< = 9
6 $# 2_ %9,,# % # # 1, # 4
H.7.4 Rights and ownership of the data
& $ ¢ i Ad %4 "$ 4 = B2 6 &
$& ! % o #% 2% % % & ! £ %
% % %# & # # , e 4 " #
H.8  Return of the supplied materials
H.8.1 Returning software to vendors
64 " & "% # 6 2 " 2 # !
=% = *( ;¢ 9 _ W9, # %4 & N, 4 A, % 40 % %

#

%"$ #

64

2

B

$&

64

(S}
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H.8.2 Returning cards to vendors

64 " % 1 64 & 6 ¢ & & & U"$#

" Bt 4 ! B % $ $o>" #
$ " % £ % $ " # " #

% 561 2 "'04% $" ¢ &2 4 A
" XX % oY
H.9 Agreement to participate
14 bt # 2t & 64 ) # #
% 2 %% 2 2 2 & E ! 2 6 0
% # & >"#% 2 B2 tuhE 24 82 12 $ , % # %
% 1 1
! # $ " $¢ 6 & # &$ "$t %8
# % E ¢ ! 2 & #u &2 4 $" 2 ot S 24
6& # &% # # # i % n 2 I ER
14 bt # 2t ) & # , X % 14
# 6 $¢ "% # # #
14 Bt # 2 % ) & 6 6
£ % "$ 44 6 626¢ T # W% H#% 4 64 6 $¢
" # o= %

# $ % $& W% +, - ) ( TIT Y #
%% 4 I | Y% 4 # % % 1 £ % 2
= % i$ & % & 4 " %e
- b EE oMt ! # W TN # W %

# ))B = > ot D £okE M4
- G.A (DB " # ¢ * B o= > - G.A * B = >™
()8 "$ ¢ ¢ A ()B$ #
5 4H 5 4H A & B 5 4H A & B
541 # 1o 541 # [ 541 4 1ot
= % i$ & W
- % &,+ ¢
# 4 < "4
-4 & K% )
;4 4
AT #
= % i$ & W T & Mt & %
$ &8
- % &,+ D #
# 4 < "4




—-# & Ki#% -" &
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B % 4 #
= % #$ & 000 # # % # I Y% & At & # %
o1 # &B
- % &, + 0 4
# # < 4
—-# & K#% -" &
;4 4
% ¢ #
14 & ¢ Y2 # " # ot 1% # $
14 & ¢ 2 $ > # # t 1% # "t % $Et& 4
A B2 " #D# & % & D # % # 1% # #
S # # # "
14 & ¢ "2 ! " #& % # #
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Annex |
NIST mailing address
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