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5. Aspects of the test

5.1. Match-on-card vs. match-off-card
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5.4. INCITS 378:2004 vs. ISO/IEC 19794-2:2005 Compact Card
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6. Profile of MINEX Il templates

6.1. Overview
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6.2.2 Minutia quality values
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7.8.

Reading card identifier
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8. PC-based API specification

8.1. Overview
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Figure 1 - Conversion of INCITS 378 to ISO-CC
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Annex A
Comparison of the INCITS 378 and ISO/IEC 19794-2 standards
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Table 26 - Minutia encodings of the ISO-CC and INCITS 378
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Table 28 - Minutia angle quantization of ISO-CC and INCITS 378 templates
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A.3  Simulation protocol
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Figure 2 - Use of INCITS 378 for simulation of ISO-CC accuracy
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Table 29 - Source code for conversion of INCITS 378 to ISO-CC
A B OF
/I The ISO minutia record has 6 bits for the angle, SO
/I we have 64 possible values to represent 360 degr ees.
for (m = 0; m < mcount; m++) // for all min utiae
const int theta = 2 * (int)fmds[m]->angle; /I 378 has 2 degrees
const double isotheta = round((64.0 / 360.0) * ( double)theta); /I CC has 5.625 deg

fmds[m]->angle = (unsigned char)round(((360.0 /

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

- * A *E *
for (m = 0; m < mcount; m++) /I for all minutiae
{
const double x = (double)fmds[m]->x_coord,; /I ca st from unsigned short
const double y = (double)fmds[m]->y_coord,; Il ca st from unsigned short
const double xmm = 10.0 * x / (double)xres; I'm illimeters, because INCITS 378 resolution
const double ymm = 10.0 * y / (double)yres; v alues are in pixels per centimeter
const double xunits = xmm / 0.1; Il units of 0 .1 pix per mm which is the CC

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

/l card forma t's hardwired sampling freq

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

/ round the valu
/I stored in "typi

* (double)xres * 0.01); // Now put back
* (double)yres * 0.01); // in 378 format
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A.4 Results after re-quantization of angle and position
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Table 30 - Relative accuracy of ISO-CC and INCITS 378 templates (Fixed FMR)
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Table 31 - Relative accuracy of ISO-CC and INCITS 378 templates (fixed t)
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A.5 Results after reduction in number of minutiae
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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

C.1 Format
4 I rome _xox - 21+ - +) "t/
-( _ _*2 3 ( n ! *! - - - * _ % * %
—_ 2*! ( *E (* "y " ,* + *! —_ - u
* " , * * 8 * 0 * " "y - % &* * * u
L | * x % __ n n L | 2 * / *E 3 _ k%
* - * *’ ( " ! * % * * " *! ( * /, * 3 - * %
* - * *’ (" ! * % - ! " *!
Figure 5 - Fingerprint image raster scan order
- “:-‘3‘3 ~ Line 1
+ Line k Line 1o Linekk ......... Line 31
== Line n
% +) -k ( *! * ( !* *! ! , +* - * >' 8>
_*2 * E ! 2*! ! , _|_~k L * >+ * > _*2 * ! * ( , _|_*
) * , " # -*2 " * - [ )t -
_*2 ! - n '( * *! * A * * ! *k_ % '( * +* ! * _*2 M
* Ll | * R * %D PR % 21 — 1
* " 1 *
C.2 Resolution and dimensions
*! u * +~k !_ ( * / *E , * 3
*! * " "y . *! +* ( " ! ) _*2 * +* 55 _*2 *
*
D ’)I ! L - " "o_ * *! +* ( *! * * - *'% _|_~k
n _ (* 8 __* _ * LI & 2 I- ')l + * A ¥ __* "
*y 1 * - o+ c I- /" 43
C.3  Sensor and impression types
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Annex D
Error Codes and Handling
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Table 32 - MINEX API return codes
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Annex E
Predefined SDK Constants

E.1 Pre-defined values

_ "y s / 3 n - 66 n * _ *u(* _ ! *
* n 0
Table 33 - MINEX API predefined values
11 & A *(, 11 &* - *x
a ™ JF @C 44% 11 &J, a " & 4CFl 2 11F 8 + ™
a ™ JF @C& %# 11 &J, # a " & 4 Ch 2 11%* LI
a ™ JF @C 44?5 11 &J, 6 a " & 4C% 2 1% * 2™
a ™ JF @C: 44?) 11 &J, a " & 4 Ch 2 611%* L "
a ™ JF @C . @@ 11 &J, a " & 4 C%% 2 #11 %* oo
11—+ (- a ™ & 4CH 2 11% x 0™
a ™ L c@ 2 116, . a " & 4Ce 2511@" LI
a ™ L C 2 11 *, - a " & 4C 2 11" * 2™
a " & 4C0 2)11@ " ¢ "
a " & 4C0% 2$112@" * ™
a " & 4C00 2 11@ " * "
" _oww ek s s '
& ¥ o4 41 . )5 0 #™ - * - &
* * +* _ - * ! - ! * 41 _ $$# 0 "y - * % - +*
¢, * C e+ L B I + ot
* % n x ! * _ _ (
Table 34 - ISO/IEC 19794-2 and ISO/IEC 7816-11 finger position codes
& ? 41 . $$# 0 41 . )5 0 #
A G 7 (. ;2 7 (. ; 2:
x n ! * *’ - -
* !' - -
* * 2 - " $
% 1+ - 6 - ?
* * - # -
* * - -
L " 5 " 5
P . .
T . ) .
* - $ -
" . . 5
L #
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Annex F
Ambiguities in the standards

F.1 Compact card sorting

41 0 $$# 0 ) 6#> ' L S G
L * L > ! * . *_ ! ( *, (- %
L * E * * * L * - ¥
)6# , ( : (* * - LI
, LI B R -
2 * 41 $$# 0 # * - >) 66> + * -
>) 6 #
F.2 Unique minutia
. 15, AT o 2 3 - A * "OA KK
A 2@, | "o R - o LT L , v 2@
F.3 No support for placing reference data on the card
41 _&? $) 60 /3 T .7 &8 Q- . 788 - A B *
+* % ! * - (_ /~k * "y - * % 3 * , * :) - * 41 _ ) 5 0 #
41 _ $ $# O * ! *, - *'% * u * * ; + *
*E ! * ! " "y - * % *x n ! * - + *
L L L o 41 )5
#0 1y o - L 41 )5 0 #* -3 % & % ?
L 28 L S 27 " 2 , | - ¥
LR ! * - (_
8 E 1y 3 PR | / * - * 3
8 £ o | LA rox (-
*  kWk + " 31 * % *
* % * *E * !* *
’* * 41 $ $# !* (~k LLE . *’ - * % - % !* *
LS 1y ; % & % ? F 2 - (
LR * _ k% /-* ! * - (_ 3 * _ !
"y *

1=
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Annex G

ISO/IEC 19794-2:2005 record profile

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

&* 1 41 $$# 0 + S P I B
| B *
& 1 e/ 6 3 2H#5#7? * >& %Q >
5 > " / 6 3 2 66 * > 0>
% @ / 663 6 <@<) 5 H# ,* + H
2 H 51 21* )
) - A *-1 Mk / 6 #3
$ |.- 2?2, (- 2/ 63
*E 1 * 2 * [/ 653 * * (" rx-
*E 1 O * /[ 6 3
/ E 3 * ] 6)3 $
6 | L/, * 3 * |/ 6% $
# LI " &* *r+ /6 3
% , 7( / 6 3
5 &* * % / # 3 * * (" !*_
o+ 1"/ # 3
Y| - ¢+ (-7 # 6 * N CE T
$ | & J *(/ # #3 * * (-
LI xox [ # 3 <l ) [ I " 8
ok (- [ # 3 - .
* * * % /# 3
6 ook / # 63
# o3 (] # # <J< P -
2 ? 7 80 / 3 RP * 2
" E A *(" 8
5 2 ? (- / 3 2 6 4-* (- '/ 3* R
K J o ;F / # 3 < <9 4- * (- e/ 3* R
K J o ;F / # 3 < < ; 4- * (- e/ 3* R
) | K J J o+ ( ?2- / #3 #) 4-+ (- w 3* R
‘ .
$ 1K J J (2 | #6863 4- (- */ 3* R
P! ( *! "k * *
Table 36 - ISO/IEC 19794-2 minutiae template DO
0 :
U& Vv | @ 7 x I-
@ :
v 0] &* LI
&* E /T3 o
* ) 5 T
L * ) S T ¥
* (_
* 5 S 56T
$#: 06 K 3 *( H, "6
? *
L} #oO"#HS



* ( - 8 n ! 6 * ! K% * n * *

41 . $$# 0 "( " LI | .6 $

Table 37 - Zonal quality data
& 0 v, %18
/I"( 3

; E % * J *( -NDt# 3 2 1-

Tof 9 * J *( -ND# 3
6 [J *( -9 ) # 63 a * 2 *E *
# |13 *(C -;* DND# 63 a G *

J V2 - D# B # )

5 J *(? D# 3 0 8 "

4 "y u * _ * ! _6 $ "y u A * ( *
L L 2 ( * A ; + 4% . + ¥
¥ 2 ( " * 4% . 4 . L - P - (

A * — * — * 4% [ | — "
/" "o * "o 3
0] " *E L I 4% . E A *(* 8/ # 0" 41 .
$$# 0 3% -*2 - *E 0§ -2 - 1 /
6) " 41 . $$# 0 3 , " ( * R & | "
- *1 I+ T / X$ 1 3P$$ + * - o+ *E
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Annex H
Application to participate in MINEX Il

H.1  Who should participate

S " 41 . )5 " 4_+*1- 1 * * 41 . $$# 0 L
| . * ,* _ * k_ * * % | I EO*
* * % _ 1 _ (_ + % _ % 1 * * _
!_ * % _ * k_
* _ % | . * 1 * + - [_ * \ _ *
( ! LI T GRS R ( 11 R T LAY P |
_ - L) [_|_ — \/ 1 3% _ % * A% * )
*
(! _ * k_ ok R - [ L | * * * 1 8 +
( / * ) 2; 3 , * +
1 + R 4% L * Eox [ 3

H.2  How to participate
H.2.1 Application package

A kA x % - - X, o ok 1 i 00 o
* ! * - 8 *, * 2
< ( * ) 5 " b A / * ) : 6 63
< ' ¢ - - "o 2; * * Agreement Application to
Participate in MINEX Il " T * + * 1 * =( * * R | % -
*
8 1 ( ¢ 0
< + b L * ) ;6 #3

H.2.2 Parties

% - x” (* * *’* R * ( 1 H* *E Ok o *
L]
* " * * *’* 4% * 8 + " ( | (* " _ x k_ %
H.3  NIST activity
H.3.1 Initiation
F- *_ * 2 : " 1 '( *Eox *E ¥ * | I -
1k [ * k_ \ 1 *’ 1 * bl L _ % *xw *

0% * * k_ FEE * 1 _ + ] * *
o) * = F —011"™ _* * L1 21 * 1 * bl
21 % k_ *"( * + 2 * * _
* % *( T
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H.3.3 Submission of hardware to NIST

%
*
*
*
-

" * K_ 2 * " , * * L | ( _ * k_
e LU BT . /-3
+ @ * - "% 8 (0 __-011"™ -+ * 18+ 218* 20-8  +
" -* Y #{)&6) ) $?757 &?. 6?5 75. 5
< ¥ x xx (8 (* * 0 - *1_ 1+ 2C-8
< F* (- ¢ 21/+ 0@ EomEe e 0y - 12 X( 8F-
. .
< LI 1+ 2b *
< e B xoox 2
H.3.5 Acceptance testing
. e L | PF - ¥moox o m
" -!* *!_ ! *1% * " * )
F- o 21 , v - +* ' - - (2 ¢
’)I , * * LS | ( * !_ s " * ! *
ELULL * * k_ +* - *10%
, "y x - n * !_ * 4% * ! -
I 1) * + s * * - _ % -( * k_ 4+ "
K10k R * *_ % " _ = 1/3 *’ - . *( L/ L |
+ 3 * * * n @* *
H.3.6 Limits of testing
+* * k_ H ’)I n + (" * *xw * * !
- F + "+ +* " , ( * *1% A
e s "
* k_ " " _ * * * R 2_
_ Bx % -( * k_
H.4 Points of contact
@* * * 1 _ % " " _ - *
!* 2b * + * +* ’ - *, '( @* * -
- (T - & J/& A ( 8 3 * 3 " +
* * n @* * * * ( n - *E * +
- &J- * L I & J
H.5 Access to MINEX Il validation data
- % * ? * % * k_ x  x  _  _ % "
"y _ % * - X * f) _ * " ') (* *
n ! ! A * ( * ’* * % *8 ( s ( L] + : *
?
1 # "#$



H.6 Access to MINEX Il test data

L1 0

? - (
* *’ - F *'0k 1 @ + " ! * %
* x_ , ?
n ! % - *! - _ ,* (_ - %
H.7  Reporting of results
H.7.1 Reports
, 1 +* !'* —_ _ % * !
* !* *! ! *_ *’ * " ! * *
+* *
< 7 - " ! | * - *! (* * n
< 41 . $$ #* AN G I -1 (1
< ! , *1% * *!* * %
r( o1- - 'k
* _ "% * 1
- +* 0
< * 1 n _ * k_
< ¥ "1 - ¥ -1
< * 1 n _ * k_
< * " Kk ok Ll S |
K x_ 1
H.7.2 Pre-publication review
* % 4 , - *( L LI |
* * _ * P x - ( " _ /*" * %
LI | +* " " -k xo
H.7.3 Citation of the report
" " &* % - * k_ ! (
_ _ L] !_ * -( n 4% _
- (2 / 3 *
, o\ . -
+ " -011™ - *x % 10 2
H.7.4 Rights and ownership of the data
( "o * /2 -+ r 21+
"( , " - e R | - -
- - % (* * 1 b K
H.8  Return of the supplied materials
H.8.1 Returning software to vendors
4% ( __ % " 1 *
% - % $5 2&* 0 _ 011 - o+
1

$5

3 +
= u * "
# - %
% -
*_ % " 2-
, * (
"ok _ LERS (
(% -
* +* * +*
_ * k_ vV
- * 3
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*
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H.8.2 Returning cards to vendors

_|_* - * +* ( _|_* * * ( ( n -_% * "
" *11% % x % _ - * VN | *
- !_ * - ! * ! * n
- R | o __ - * 1 ( * * *
* * k% _ * -
H.9 Agreement to participate
9* * * u x " ! * k_ ( _|_~k "y ( *! *
_ - " " E , 1 +* 8
1_ L ( A -1 1 * % LA , . 1 Kk ok
_ *
, ] * - LI " + ( 1 % 1 ( - S E -(
* k_ F * ! (* * % ( * * % - * (
+ ( * ( _ % * * * K_ " * % %
9* * * u x " ! * k_ *E * 1 [ ] *'% * - ’*
* 4+ " _ x n ! * x !
9* * * " x " ! * k_ *E ( +* + n ! (
*! * " - !* * _|_* + +* * * k_ * +* + - %
L] * & % -
| N "( ——* 41 . )5 - - ( *
o owalx 9 1 SR 1 - -
% - " (G - ( L 2 - "t L]
* *'% /* * &* - % ! * *% /* * &* - % !_
* )3 % A * , * * $ * *1% /* * *
H7/ )3 TEx o YHH# W A H7/ YH#H#H B A 7
)3 TEx ok / )3 otk
;2: ? ;2: ?17 ¥ 3 ;2: ?17 ¥ 3
2, * , X 2, * , K 2, * ,
7/ *w ( " __ %
- (14 € ¢ 1
* &* 1 @ 1 "2
¢ K*— (
& 2 LI
* _ % b ox
% - " (" - -* 1 (rF ( * 0 - il
*w (3
- (14 E * [
* &* 1 @ 1 "2
' 4 H$




.*( K*— . (
& 2 LI
* - % !*
% - %W (.. % * _ N+ * N- (/* ( e
21+ @3
- (14 E ¢ '
* &* ] @ [ o
- ( K- . (
& 2 LI
* . !*
(e} !( * * 1 * * % *_ % -
ot !( * -( A * * * k_ * * * _ -**( 2
/ 3 1 *Ex !( | ( *E Ok _ % k_ * %
* L * * * * * 1
o !( * , *( _ 1 * * 1
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Annex |
NIST mailing address
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