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NIST Special Database 14 
Mated Fingerprint Card Pairs 2 

WSQ Compressed Images 
 

1.0 Introduction  
 
This document describes the updated web released NIST Special Database 14, which contains 
54 000 fingerprint images in wavelet scalar quantization (WSQ) format. An updated Web 
version of NIST Special Database 14 is being re-distributed for use in the development and 
testing of automated fingerprint classification systems on a set of images which were 
compressed using an implementation of the wavelet scalar quantization (WSQ) compression 
algorithm [1].  The previously CD-ROM released NIST Special Database 14 was released in 
1993. The updated NIST Special Database 14 consists of one zip file containing 54 000 WSQ 
images and corresponding metadata TXT files. The images in the updated database are the same 
fingerprints distributed in Portable Network Graphics (PNG) format in NIST Special Database 
9, giving users the potential to evaluate this implementation of the WSQ compression 
algorithm. 

 
The data consists of mated fingerprint card pairs, which are two cards from the same individual, 
drawn from work at the FBI Manual Image Comparison - Technical Section (MIC-TEC) verify 
desk. Fingerprint examiners from the Technical Section have attempted to take these card pairs 
at random, thus approximating a horizontal slice at the card level. (See Appendix C for class 
distribution statistics.) However, because the work is stacked by gender and unit at MIC-TEC 
verify desk, a true card level horizontal slice cannot be guaranteed. A unit is a major grouping 
of the Henry Classifications [2]. 

 
The fingerprints are classified using the National Crime Information Center (NCIC) classes 
assigned by the FBI. Valid classes include: Arch, Tented Arch, Radial Loop (Ridge Counts), 
Ulnar Loop (Ridge Counts), Plain Whorls (all Whorls have Inner, Outer or Meeting Ridge 
Tracings), Central Pocket Whorl, Double Loop Whorl, Accidental Whorl, Scar and Amputation 
[2]. All classes and references are stored in a metadata TXT file that accompanies each image 
file, allowing for comparison with hypothesized classes. 

 
2.0 WSQ Compression  

 
The WSQ compression algorithm was written using the “WSQ Grayscale Fingerprint Image 
Compression Specification” [1]. Based on the classification system used by the Image Group [3], 
the decompressed images are acceptable for training and testing of classification and matching 
algorithms. 

 
3.0 Database Reflectance Calibration  

 
The reflectance values for the fingerprint database, NIST Special Database 14, were calibrated 
using a reflection step table [4]. A plot of the reflectance values obtained using this step table is 
shown in Appendix B. Also shown on the plot and below is an equation used to predict the 
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reflectance of a given datapoint. The plot in Appendix B shows that this predicted reflectance 
closely follows the actual reflectance obtained using the reflection step table. 

 
predicted % reflectance = -5.1 + (.36 * grayscale pixel value) 
 

4.0 Fingerprint File Format  
 
Image file formats and effective data compression and decompression are critical to the 
usefulness of image archives. Each fingerprint was digitized in 8-bit gray scale form at 19.6850 
pixels per millimeter (500 pixels per inch), 2-dimensionally compressed using an 
implementation of the WSQ compression algorithm. 

 
After digitization, certain attributes of an image are required to interpret the 1-dimensional 
pixel data correctly as a 2-dimensional image. Examples of such attributes are the pixel width 
and pixel height of the image. These attributes can be stored in a machine readable header 
prefixed to the raster bit stream. 

 
5.0 Database Content and Organization 

 
Each subdirectory (mfcp-1-mfcp-9) in NIST Special Database 14 contains 600 directories 
within which are 6000 8-bit gray scale fingerprint images and metadata TXT files that are 
stored under the sd14 directory (see Figure 1). The images are compressed using an 
implementation of the WSQ compression algorithm. 

 
 

5.1 Database File Hierarchy 
 
The top level of the file structure is the sd14 directory which contains the fingerprint images 
stored in 2 levels of subdirectories for easier access and clarity (Figure 1). The first level consists 
of nine subdirectories, mfcp2_1 - mfcp2_9 (mated fingerprint card pairs 2), which divide the 
mated card pairs into groups of one hundred. The next level has a subdirectory for each of the 
one hundred mated card pairs stored there, with each subdirectory containing the segmented 
fingerprint pairs for that mated fingerprint card pair (20 total fingerprints per card level 
subdirectory). The names of the “card level” subdirectories (2nd level in the data directory) are 
sequentially continuous throughout the database. 

 
The naming structure for the fingerprint image file and the metadata file start with crd, to 
indicate that the images were taken from a fingerprint card, and underscore, four digits to 
identify the file then an “f” or “s” distinguishing if the card, from which the fingerprint was 
segmented, was a file or search card, and underscore, 2 digits to identify the finger number 
(see Figure 2 for fingerprint card layout) letter and either “wsq” or “txt” extension, for example, 
crd_0001f_01.wsq. Every ten prints in sequential order are a group of prints from the same 
card, i.e., digits 1-10. 
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Figure 1: Arrangement of fingerprint files in NIST Special Database 14. 
 
 

1. R. Thumb 2. R. Index 3. R. Middle 4. R. Ring 5. R. Little 

6. L. Thumb 7. L. Index 8. L. Middle 9. L. Ring 10. L. Little 

 

Figure 2: Layout of fingerprint card numbers. 
 
 

5.2 Automated Name and Technical Search Cards 
 
The first character in the second field of the FBI filename (e.g. tape3.n1116018.02) which can 
be found under History in the metadata file, indicates if the card type was an automated name 
(n) or technical (t) search. A t means the current Identification Division Automated System 
(IDAS) found the ident by means of Automated Technical Search (ATS). The card was non-
identifiable in Automated Name Search (ANS) and was classified by any one of a large number 
of fingerprint examiners. Thus database cards defined as search cards (indicated by an “s” in the 
filename) that are t cards represent a broad base of the Technical Section’s (TECH) current 
manual classification practice. Database file cards (indicated by an “f” in the filename) that are t 
cards represent a broad base of TECH historical manual classification practice. The fact that the 

mfcp2_2 ... 

crd_0900s_01.wsq crd_0900s_01.txt  
crd_0900s_02.wsq crd_0900s_02.txt 

.   . 

.   . 

.   . 
crd_0900s_09.wsq crd_0900s_09.txt 
crd_0900f_10.wsq crd_0900s_10.txt 

SD14 
 

crd_0301f 

mfcp2_1 mfcp2_3 mfcp2_9 
 

crd 0900s crd_301s 

crd_0301f_01.wsq crd_0301f_01.txt 
crd_0301f_02.wsq crd_0301f_02.txt 

.   . 

.   . 

.   . 
 crd_0301f_09.wsq crd_0301f_09.txt 

    crd_0301f_10.wsq crd_0301f_10.txt 
 

... 
  ... 

 
 
 

... 

... 
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ident of the search and file cards was based in part on manual classification, means that both the 
search card and the file card are classifiable at some minimum level of confidence, and that the 
classifications are the same, within the error permitted by ATS. 

 
The n means that IDAS found the ident using ANS. The search card is not classified by the 
main pool of examiners. Instead, the search card is classified for this project by an expert 
examiner directly associated with data collection. The database search cards that are n cards 
represent current TECH manual classification practice as done by a single individual and 
database file cards that are n cards have the same classification characteristics as file cards that 
are t cards. Considered as search/file pairs, the n cards are not guaranteed to ident in ATS, 
although they are in fact identical. 

 
 

5.3 NCIC Classifications 
 
The classes stored in the metadata Text file are the NCIC classes [2], including any references 
(see Figure 3), that were assigned by IDAS. A listing of the possible class codes is given 
below. Note that the classification ac (approximate class) means that the classification 
immediately after the ac is the best classification that can be assigned to the print given the 
information shown in the image. 

 

Classification name (class code) 
--------------------------- 
Arch (aa)  
Tented Arch (tt) 
Ulnar Loop Ridge Counts (01 - 49) 
Radial Loop Ridge Counts (51 - 99)  
Plain Whorl Inner Ridge Tracing (pi)  
Plain Whorl Outer Ridge Tracing (po)  
Plain Whorl Meeting Ridge Tracing (pm) 
Central Pocket Whorl Inner Ridge Tracing (ci) 
Central Pocket Whorl Outer Ridge Tracing (co) 
Central Pocket Whorl Meeting Ridge Tracing (cm)  
Double Loop Whorl Inner Ridge Tracing (di) 
Double Loop Whorl Outer Ridge Tracing (do) 
Double Loop Whorl Meeting Ridge Tracing (dm) 
Accidental Whorl Inner Ridge Tracing (xi) 
Accidental Whorl Outer Ridge Tracing (xo) 
Accidental Whorl Meeting Ridge Tracing (xm) 
Approximate Class (ac) followed by a valid class 
Amputation or Missing (xx) 
Scar or Mutilation (sr) 
 

Figure 3: Classification codes for NIST Special Database 14. 
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5.4 Class Referencing 

 
The referencing of a fingerprint is caused by a variety of ambiguities such as a scar occurring in 
the fingerprint, the quality of the print rolling, or the print having ridge structures characteristic of 
two different classes. The referenced prints could easily cause a wrong classification when used in 
testing an automated classification system, but could provide a challenge in the later stages of 
development. NIST Special Database 14 contains prints with references (see Appendix C for 
referencing statistics). The id fields of these prints contain the primary fingerprint class followed 
by any references. The image print (crd_0005f_02.wsq) is shown in Figure A.1. The fingerprint is 
classified as a co, but the right delta is near the core making it similar to an ulnar loop so it was 
given a 09 reference. The class references can be found in the metadata file. (History: 
f0000042.pct co/09 tape3.n1116018.02 4096x1536). 
 
 

5.5 Segmenting the Fingerprint Images 
 
The individual fingerprint images were obtained by scanning all ten prints on a card into one 
large image (4096 X 1536 pixels) and then segmenting each individual image from that larger 
image. The individual images were segmented at the same exact points on all the larger (full card) 
images. The image size of 832 X 768 pixels was selected to allow the user to reconstruct the 
image of the fingerprint card and re-segment the individual fingerprint images if desired. The 
images overlap by 32 pixels with horizontally adjacent images and by 18 pixels with vertically 
adjacent images which has to be accounted for when reconstructing the image of the fingerprint 
card.  
 

5.6 Inked and Live Scan Printed 
 
The fingerprints were scanned from two types of prints. The first type were fingerprint patterns 
created by rolling the individual’s ink-covered finger on the fingerprint card (denoted by an i in 
the id field). The second type were patterns taken with a live scanning device and then printed 
onto a fingerprint card (denoted by an l in the id field). This is important in that the quality of 
the image is affected by the resolution of the printer used to print the live scanned image onto 
the fingerprint card. 

 
5.7 Known Consolidations 

 
These are the known consolidations within the database: 
 
The same fingerprint card was scanned twice at different times: 
 
 mfcp2_7/crd_1851f and mfcp2_4/crd_0993f  
 mfcp2_7/crd_2016f and mfcp2_5/crd_1359f 
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The fingerprints are from the same person but a different fingerprint card instance: 
 

mfcp2_7/crd_1851s and mfcp2_4/crd_0993s  
mfcp2_7/crd_1851f and mfcp2_6/crd_2566f 

 mfcp2_7/crd_1851s and mfcp2_6/crd_2566s 
 mfcp2_7/crd_2016s and mfcp2_5/crd_1359s 
 
The right hand index finger was put on the fingerprint card in the right index finger position and 
accidently, also, in the right middle finger position. 
 
 mfcp2_1/crd_0126f/crd_0126f_03.wsq and mfcp2_1/crd_0126f/crd_0126f_04.wsq 
 mfcp2_1/crd_0126s/crd_0126s_03.wsq and mfcp2_1/crd_0126s/crd_0126s_04.wsq 
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[1] WSQ Grayscale Fingerprint Image Compression Specification, IAFIS-IC-0110v2, Criminal 

Justice Information Services, Federal Bureau of Investigation, February 1993. 
 
[2] The Science of Fingerprints. U.S. Department of Justice, Washington, D.C., 1984. 

 
[3] C.L. Wilson, G.T. Candela, P.J. Grother, C.I. Watson, and R.A. Wilkinson. Massively 

Parallel Neural Network Fingerprint Classification System. Technical Report NISTIR 
4880, National Institute of Standards and Technology, July 1992. 

 
[4] National Bureau of Standards, Standard Reference Materials, Reflection Step Table 2601. 

 
[5] M.D. Garris, Design and Collection of a Handwriting Sample Image Database, Social 

Science Computing Journal, Vol. 10, to be published, 1992. 
 
[6] C.I. Watson and C.L. Wilson, NIST Special Database 4, Fingerprint Database, National 

Institute of Standards and Technology, March 15, 1992. Appendix A: Database Fingerprint 
Image Samples 

 
7.0 Appendixes 

 
Appendix A: Database Fingerprint Image Samples 
Appendix B: Database Reflectance and Resolution Calibration 
Appendix C: Fingerprint Class Distribution Statistics 
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Appendix A: Database Fingerprint Image Samples 
 
 
 
 
 
 

 

 
 

Figure A.1: Fingerprint file crd_0005f_02.wsq from NIST Special Database 14. 
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Appendix B: Database Reflectance and Resolution Calibration 
 

Contact Craig Watson for Reflectance Plot 
 e-mail => craig.watson@nist.gov    

phone => (301) 975-4402 
 

Database Resolution Calibration 
 
The resolution of the scanner used to create the database was calibrated using a NBS 1010A 
resolution chart1. A portion of this image is shown below (Figure B.1) after being magnified 
for viewing (Note: Printing has significantly reduced the quality of this image.). The scan of 
the table showed that the vertical resolution was approximately 10.5 line pairs/mm and the 
horizontal resolution was approximately 11.0 line pairs/mm. 

 
 

 

 
 

Figure B.1: Scan of Resolution Calibration Table. 
 
 

  
 

1. National Bureau of Standards, Microcopy Resolution Test Chart, Standard Reference Material 
1010a, ANSI and ISO test chart No. 2. 

mailto:%20e-mail%20=%3e%20craig.watson@nist.gov
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Appendix C: Fingerprint Class Distribution Statistics 
 

Natural Fingerprint Class Distribution 

The data in this table give an estimate of the natural distribution of the listed fingerprint classes. 
This is from a very large sample of data given to NIST by the FBI and should give a good 
estimate of the “a priori” probabilities. See Figure 3 for the class codes. 

 
 
Note: 

 
UL (1-5 ridge count ulnar loops) All whorl ridge tracings (I,M,O) for 
UM (6-30 ridge count ulnar loops)  a whorl class are counted together 
UH (31-49 ridge count ulnar loops)  (i.e. PI,PM,PO are counted in PW). 
(L,M,H) also used for radial loops 

 
 
 

Class   Count   % of Total 
UL 17 063 157 7.6638 
UM 119 530 343 53.6860 
UH 26 312 0.0118 
RL 3 340 194 1.5002 
RM 5 617 095 2.5229 
RH 3 807 0.0017 
PW 44 989 517 20.2066 
CW 8 727 311 3.9198 
DW 78 901 56 3.5438 
XW 257 264 0.1155 
AA 8 125 907 3.6497 
TT 6 548 416 2.9412 
SR 187 927 0.0844 
XX     187 927 0.1526 
Total 222 647 130  
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Class Distribution with Referenced Classes Not Included 
 

The following data represent the class breakdown of NIST Special Database 14. The data totals 
are shown for all cards, file cards (F) and search cards (S). The data are based on the prime 
class of each print. Fingerprints with references are not included in the prime class totals. The 
number of referenced prints is given in the “RF” class. See Figure 3 for the class codes. 

 
 
Note: 

 
UL (1-5 ridge count ulnar loops) All whorl ridge tracings (I,M,O) for 
UM (6-30 ridge count ulnar loops)  a whorl class are counted together 
UH (31-49 ridge count ulnar loops)  (i.e. PI,PM,PO are counted in PW). 
(L,M,H) also used for radial loops 

 
 
 
 
 

Class | All files % of Total | F files % of Total | S files % of Total 
UL | 3452 6.9657 | 1680 6.8757 | 1772 7.0533 
UM | 27 113 54.7107 | 13 450 55.0462 | 13 663 54.3844 
UH | 4 0.0081 | 2 0.0082 | 2 0.0080 
RL | 521 1.0513 | 256 1.0477 | 265 1.0548 
RM | 1087 2.1934 | 538 2.2018 | 549 2.1852 
RH | 1 0.0020 | 1 0.0041 | 0 0.0000 
PW | 11 744 23.6980 | 5757 23.5614 | 5987 23.8308 
CW | 1440 2.9057 | 726 2.9713 | 714 2.8420 
DW | 1802 3.6362 | 889 3.6384 | 913 3.6341 
XW | 40 0.0807 | 20 0.0819 | 20 0.0796 
AA | 1764 3.5595 | 864 3.5361 | 900 3.5824 
TT | 544 1.0977 | 230 0.9413 | 314 1.2499 
SR | 45 0.0908 | 21 0.0859 | 24 0.0955 
XX | 0 0.0000 | 0 0.0000 | 0 0.0000 
RF   |   4443  |   2566  |   1877  
Total  54 000   27 000   27 000  
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Distribution with Referenced Classes Included 
 

The following data represent the class breakdown of NIST Special Database 14. The data are 
based on the prime class of each print without any regard to references. The data totals are 
shown for all cards, file cards (F) and search cards (S). See Figure 3 for the class codes. 

 
 
Note: 

 
UL (1-5 ridge count ulnar loops) All whorl ridge tracings (I,M,O) for 
UM (6-30 ridge count ulnar loops)  a whorl class are counted together 
UH (31-49 ridge count ulnar loops)  (i.e. PI,PM,PO are counted in PW). 
(L,M,H) also used for radial loops 

 
 
 
 
 

Class | All files % of Total | F files % of Total | S files % of Total 
UL | 4136 7.6593 | 2128 7.8815 | 2008 7.4370 
UM | 27 580 51.0741 | 13 744 50.9037 | 13 836 51.2444 
UH | 4 0.0074 | 2 0.0074 | 2 0.0074 
RL | 743 1.3759 | 386 1.4296 | 357 1.3222 
RM | 1192 2.2074 | 598 2.2148 | 594 2.2000 
RH | 2 0.0037 | 2 0.0074 | 0 0.0000 
PW | 12 507 23.1611 | 6184 22.9037 | 6323 23.4185 
CW | 1918 3.5519 | 1020 3.7778 | 898 3.3259 
DW | 2155 3.9907 | 1096 4.0593 | 1059 3.9222 
XW | 54 0.1000 | 31 0.1148 | 23 0.0852 
AA | 1932 3.5778 | 972 3.6000 | 960 3.5556 
TT | 1732 3.2074 | 816 3.0222 | 916 3.3926 
SR | 45 0.0833 | 21 0.0778 | 24 0.0889 
XX   |   0 0.0000 |   0 0.0000 |   0 0.0000 
Total | 54 000  | 27 000  | 27 000  
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Finger Class Distribution Comparison (Includes References) 
 
 
The following data represent the class distribution comparison of NIST Special Database 14. 
The data are based on the prime class of each print without any regard to references. The data 
show the distribution for a “natural” dataset, which was calculated from a large data sample given 
to NIST by the FBI, and the fingerprints in NIST Special Database 14. The “natural” dataset 
should be large enough to give a good estimate of the “a priori” probabilities. The distribution 
for NIST Special Database 14 is shown for “all” the prints and for the prints from the file (“f”) 
and search (“s”) cards. 

 
 
 

Class   Natural     % of total     all     % of total      f     % of total      s     % of total   
1 1 184 450 0.531 985 28 277 0.512 962 96 166 0.614 814 81 111 0.411 111 11 
2 2 910 419 1.307 189 06 712 1.318 518 52 374 1.385 185 19 338 1.251 851 85 
3 3 611 045 1.621 869 05 916 1.696 296 30 456 1.688 888 89 460 1.703 703 70 
4 4 535 306 2.036 992 74 1038 1.922 222 22 519 1.922 222 22 519 1.922 222 22 
5 4 821 937 2.165 730 53 1193 2.209 259 26 613 2.270 370 37 580 2.148 148 15 
6 4 877 860 2.190 847 85 1263 2.338 888 89 627 2.322 222 22 636 2.355 555 56 
7 5 179 856 2.326 486 70 1392 2.577 777 78 708 2.622 222 22 684 2.533 333 33 
8 6 167 910 2.770 262 45 1495 2.768 518 52 729 2.700 000 00 766 2.837 037 04 
9 6 905 017 3.101 327 56 1576 2.918 518 52 808 2.992 592 59 768 2.844 444 44 
10 8 176 735 3.672 508 50 1838 3.403 703 70 915 3.388 888 89 923 3.418 518 52 
11 9 184 468 4.125 122 90 2157 3.994 444 44 1069 3.959 259 26 1088 4.029 629 63 
12 10 275 618 4.615 203 31 2347 4.346 296 30 1189 4.403 703 70 1158 4.288 888 89 
13 10 963 356 4.924 094 78 2399 4.442 592 59 1195 4.425 925 93 1204 4.459 259 26 
14 10 773 739 4.838 929 97 2462 4.559 259 26 1187 4.396 296 30 1275 4.722 222 22 
15 9 230 044 4.145 592 96 2164 4.007 407 41 1084 4.014 814 81 1080 4.000 000 00 
16 9 855 852 4.426 669 11 2089 3.868 518 52 1050 3.888 888 89 1039 3.848 148 15 
17 7 998 642 3.592 519 60 1713 3.172 222 22 858 3.177 777 78 855 3.166 666 67 
18 5 810 787 2.609 863 80 1361 2.520 370 37 672 2.488 888 89 689 2.551 851 85 
19 4 326 753 1.943 323 00 971 1.798 148 15 496 1.837 037 04 475 1.759 259 26 
20 3 409 114 1.531 173 52 852 1.577 777 78 422 1.562 962 96 430 1.592 592 59 
21 2 244 371 1.008 039 47 545 1.009 259 26 259 0.959 259 26 286 1.059 259 26 
22 1 596 525 0.717 065 14 376 0.696 296 30 191 0.707 407 41 185 0.685 185 19 
23 1 039 230 0.466 761 00 243 0.450 000 00 111 0.411 111 11 132 0.488 888 89 
24 618 620 0.277 847 72 156 0.288 888 89 78 0.288 888 89 78 0.288 888 89 
25 391 637 0.175 900 31 76 0.140 740 74 37 0.137 037 04 39 0.144 444 44 
26 229 292 0.102 984 48 48 0.088 888 89 27 0.100 000 00 21 0.077 777 78 
27 131 863 0.059 225 10 17 0.031 481 48 9 0.033 333 33 8 0.029 629 63 
28 76 709 0.034 453 17 21 0.038 888 89 12 0.044 444 44 9 0.033 333 33 
29 40 995 0.018 412 54 9 0.016 666 67 5 0.018 518 52 4 0.014 814 81 
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30 25 350 0.011 385 73 10 0.018 518 52 6 0.022 222 22 4 0.014 814 81 
31 11 772 0.005 287 29 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
32 6754 0.003 033 50 1 0.001 851 85 1 0.003 703 70 0 0.000 000 00 
33 3468 0.001 557 62 1 0.001 851 85 0 0.000 000 00 1 0.003 703 70 
34 1877 0.000 843 04 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
35 1065 0.000 478 34 2 0.003 703 70 1 0.003 703 70 1 0.003 703 70 
36 562 0.000 252 42 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
37 268 0.000 120 37 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
38 157 0.000 070 52 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
39 91 0.000 040 87 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
40 105 0.000 047 16 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
41 74 0.000 033 24 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
42 18 0.000 008 08 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
43 20 0.000 008 98 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
44 31 0.000 013 92 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
45 19 0.000 008 53 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
46 8 0.000 003 59 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
47 5 0.000 002 25 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
48 11 0.000 004 94 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
49 7 0.000 003 14 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
51 355 982 0.159 886 18 89 0.164 814 81 45 0.166 666 67 44 0.162 962 96 
52 755 477 0.339 315 84 213 0.394 444 44 111 0.411 111 11 102 0.377 777 78 
53 798 428 0.358 606 90 189 0.350 000 00 100 0.370 370 37 89 0.329 629 63 
54 799 378 0.359 033 59 154 0.285 185 19 77 0.285 185 19 77 0.285 185 19 
55 630 929 0.283 376 20 98 0.181 481 48 53 0.196 296 30 45 0.166 666 67 
56 455 045 0.204 379 45 91 0.168 518 52 43 0.159 259 26 48 0.177 777 78 
57 370 298 0.166 316 09 60 0.1111 111 10 33 0.122 222 22 27 0.100 000 00 
58 341 372 0.153 324 23 79 0.146 296 30 38 0.140 740 74 41 0.151 851 85 
59 366 137 0.164 447 21 77 0.142 592 59 40 0.148 148 15 37 0.137 037 04 
60 343 091 0.154 096 30 82 0.151 851 85 43 0.159 259 26 39 0.144 444 44 
61 299 996 0.134 740 56 79 0.146 296 30 33 0.122 222 22 46 0.170 370 37 
62 372 938 0.167 501 82 68 0.125 925 93 37 0.137 037 04 31 0.114 814 81 
63 400 723 0.179 981 21 113 0.209 259 26 54 0.200 000 00 59 0.218 518 52 
64 394 334 0.177 111 64 77 0.142 592 59 40 0.148 148 15 37 0.137 037 04 
65 387 294 0.173 949 69 75 0.138 888 89 40 0.148 148 15 35 0.129 629 63 
66 418 185 0.187 824 11 75 0.138 888 89 42 0.155 555 56 33 0.122 222 22 
67 366 353 0.164 544 22 88 0.162 962 96 44 0.162 962 96 44 0.162 962 96 
68 298 189 0.133 928 96 65 0.120 370 37 30 0.111 111 11 35 0.129 629 63 
69 233 616 0.104 926 57 49 0.090 740 74 25 0.092 592 59 24 0.088 888 89 
70 195 708 0.087 900 52 30 0.055 555 56 12 0.022 222 22 18 0.066 666 67 
71 134 253 0.060 298 55 27 0.050 000 00 14 0.000 000 00 13 0.048 148 15 
72 89 073 0.040 006 35 24 0.044 444 44 11 0.003 703 70 13 0.048 148 15 
73 56 760 0.025 493 25 14 0.025 925 93 7 0.000 000 00 7 0.025 925 93 
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74 37 274 0.016 741 29 6 0.011 111 11 4 0.014 814 81 2 0.007 407 41 
75 23 134 0.010 390 43 5 0.009 259 26 4 0.014 814 81 1 0.003 703 70 
76 13 765 0.006 182 43 6 0.011 111 11 3 0.011 111 11 3 0.011 111 11 
77 8436 0.003 788 96 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
78 5281 0.002 371 91 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
79 3253 0.001 461 06 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
80 2587 0.001 161 93 2 0.003 703 70 1 0.003 703 70 1 0.003 703 70 
81 1270 0.000 570 41 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
82 877 0.000 393 90 2 0.003 703 70 2 0.007 407 41 0 0.000 000 00 
83 551 0.000 247 48 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
84 355 0.000 159 45 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
85 275 0.000 123 51 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
86 158 0.000 070 96 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
87 75 0.000 033 69 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
88 70 0.000 031 44 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
89 37 0.000 016 62 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
90 40 0.000 017 97 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
91 37 0.000 016 62 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
92 15 0.000 006 74 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
93 8 0.000 003 59 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
94 5 0.000 002 25 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
95 5 0.000 002 25 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
96 7 0.000 003 14 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
97 5 0.000 002 25 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
98 7 0.000 003 14 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
99 10 0.000 004 49 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
AA 8 125 907 3.649 679 55 1932 3.577 777 78 972 3.600 000 00 960 3.555 555 56 
TT 6 548 416 2.941 163 37 1732 3.207 407 41 816 3.022 222 22 916 3.392 592 59 
XX 339 724 0.152 584 04 0 0.000 000 00 0 0.000 000 00 0 0.000 000 00 
SR 187 927 0.084 405 76 45 0.083 333 33 21 0.077 777 78 24 0.088 888 89 
PI 17 938 974 8.057 132 16 5129 9.498 148 15 2513 9.307 407 41 2616 9.688 888 89 
CI 4 629 016 2.079 081 76 930 1.722 222 22 503 1.862 962 96 427 1.581 481 48 
DI 4 585 388 2.059 486 63 1294 2.396 296 30 665 2.462 962 96 629 2.329 629 63 
XI 100 401 0.045 094 22 15 0.027 777 78 9 0.033 333 33 6 0.022 222 22 
PM 9 045 208 4.062 575 50 2582 4.781 481 48 1305 4.833 333 33 1277 4.729 629 63 
CM 270 727 0.121 594 65 53 0.098 148 15 31 0.114 814 81 22 0.081 481 48 
DM 453 692 0.203 771 77 126 0.233 333 33 67 0.248 148 15 59 0.218 518 52 
XM 67 205 0.030 184 53 15 0.027 777 78 8 0.029 629 63 7 0.025 925 93 
PO 18 005 335 8.086 938 07 4796 8.881 481 48 2366 8.762 962 96 2430 9.000 000 00 
CO 3 827 568 1.719 118 45 935 1.731 481 48 486 1.800 000 00 449 1.662 962 96 
DO 2 851 076 1.280 535 67 735 1.361 111 11 364 1.348 148 15 371 1.374 074 07 
XO   89 658 0.040 269 10 24 0.044 444 44 14 0.051 851 85 10 0.037 037 04 
Total 222 647 130   54 000   27 000   27 000   
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Referencing Information 
 

The following data give information about referencing of the fingerprint classes in NIST Special 
Database 14. The totals are shown for all cards, file cards, and search cards. The primary class is 
the first class given followed by reference class(es). The only class/reference combinations given 
are ones that exist in the data- base; therefore, all possible combinations not shown do not exist 
in the database. It is also important to know that if a primary class has two references, the order 
of the references is not significant. That is, UL/TT/AA is the same as UL/AA/TT and, due to the 
order of search through the classes for references, both would be included in the UL/AA/TT total. 
Scars and amputations are treated differently in that a count of the total number is given at the end 
of the list. 
 
 
Note: 

 
UL (1-5 ridge count ulnar loops) All whorl ridge tracings (I,M,O) for 
UM (6-30 ridge count ulnar loops)  a whorl class are counted together 
UH (31-49 ridge count ulnar loops)  (i.e. PI,PM,PO are counted in PW). 
(L,M,H) also used for radial loops 
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Referencing Information Tables 
 

Class/Reference   All 
   

 File cards  Search cards 
 UL 3452 1680 1772 
UL/UM 101 88 13 
UL/PW 3 1 2 
UL/CW 5 1 4 
UL/TT 539 339 200 
UL/UM/TT 5 4 1 
UL/RL/AA 1 1 - 
UL/CW/TT 1 - 1 
UL/AA/TT 2 2 - 
UM 27 113 13 450 13 663 
UM/UL 47 42 5 
UM/PW 1 1 - 
UM/CW 201 107 94 
UM/DW 59 39 20 
UM/XW 1 - 1 
UM/TT 9 6 3 

UM/UL/TT 2 2 - 
UM/PW/CW 3 2 1 
UM/CW/DW 11 8 3 
UM/UL/CW/DW/XW 1 1 - 
UH 4 2 2 
RL 521 256 265 
RL/RM 11 6 5 
RL/CW 9 6 3 
RL/DW 1 - 1 
RL/TT 189 115 74 
RL/PW/CW 1 - 1 
RM 

 
538 549 

RM/RL 4 4 - 
RM/PW 1 1 - 
RM/CW 59 34 25 
RM/DW 7 4 3 
RM/XW 5 2 3 
RM/TT 3 1 2 
RM/RL/TT 1 - 1 
RM/PW/DW 1 - 1 
RM/CW/DW 2 2 - 
RM/DW/XW 1 - 1 
    
RH 1 1 - 
RH/DW 1 1 - 
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Class/Reference   All     File cards  Search cards 
PW  11 744 5757 5987 
PW/UL  2 1 1 
PW/UM  7 2 5 
PW/CW 289 150 139 
PW/DW 420 247 173 
PW/XW 12 9 3 
PW/UM/CW 2 1 1 
PW/UM/DW 2 1 1 
PW/RL/XM 1 1 - 
PW/CW/DW 6 3 3 
PW/CW/TT 1 1 - 
PW/DW/XW 6 4 2 

    CW 1440 726 714 
CW/UL 3 2 1 
CW/UM  126 80 46 
CW/RL 1 1 - 
 CW/RM 33 16 17 
CW/PW 265 167 98 
CW/DW 31 15 16 
CW/UM/PW 2 1 1 
CW/UM/DW 6 4 2 
CW/RM/DW 1 1 - 
CW/PW/DW 3 3 - 
CW/DW/XW 2 2 - 

    DW 1802 889 913 
DW/UL 1 1 - 
DW/UM 36 18 18 
DW/RM 5 1 4 
DW/PW 258 160 98 
DW/CW 16 8 8 
DW/XW 12 5 7 
DW/UM/CW 6 4 2 
DW/UM/XW 3 3 - 
DW/RM/CW 1 - 1 
DW/PW/CW 1 - 1 
DW/PW/XW 2 1 1 
DW/CW/XW 1 1 - 
DW/CW/PW/UM 1 - 1 
DW/CW/PW/UL/UM 1 1 - 
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Class/Reference    All    File cards  Search cards 
XW 40 20 20 
XW/UM 3 2 1 
XW/RM 2 2 - 
XW/PW 3 1 2 
XW/DW 5 5 - 
XW/UL/DW 1 1 - 
AA 1764 864 900 
AA/TT 162 105 57 
AA/UL/TT 4 3 1 
AA/RL/TT 1 - 1 
TT 544 230 314 
TT/UL 644 300 344 
TT/UM 3 2 1 
TT/RL 270 138 132 
TT/RM 5 3 2 
TT/CW 1 1 - 
TT/XW 1 - 1 
TT/AA 191 93 98 
TT/UL/RL 1 1 - 
TT/UL/CW 1 1 - 
TT/UL/AA 50 36 14 
TT/RL/RM 1 - 1 
TT/RL/CW 1 1 - 
TT/RL/AA 5 4 1 
TT/RL/XW/DW 1 - 1 
TT/UL/XW/DW 2 1 1 
TT/RL/CW/DW 1 - 1 

 
   Total Scars 276 152 124 
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