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A novel algorithm for fingerprint segmentation

LIU Han-ying',ZHOU Jian-xun®*
(1. College of Information Science and Engineering,Guilin University of Technology,Guilin 541004 ;
2. Guilin hi-cheng Rubber and Plastics Machinery Company Limited, Guilin 541004 , China)

Abstract: Fingerprint segmentation is an important step of automatic fingerprint identification sys-
tem. The features of the fingerprint and the tradition fingerprint segmentation algorithms are studied. A
new algorithm of fingerprint segmentation is proposed. Firstly, the print area is found quickly and the
image is cropped. If the contrast is low, the histogram equalization is applied on the image. Then top-
hat transform is used on the image to compensate the non-uniform background intensity. After that, the
algorithm of the iterative self-organizing data analysis technique is applied and the image is segmented by
block. And the morphological image processing is adopted. The algorithm is tested on the different qual-
ity fingerprints of the FVC (Fingerprint Verification Competition) fingerprint databases. The experi-
mental results indicate that the proposed algorithm is effective for different quality fingerprints and out-
performs the tradition fingerprint segmentation algorithms.

Key words: segmentation;fingerprint;algorithm ; ISODATA clustering ; morphological processing
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Figure 1 Flow of the fingerprint segmentation
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Figure 2 Crop effect of fingerprint
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Figure 3 Example of the

histogram equalization on fingerprint
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Figure 4 Top-hat transform
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Figure 6 Effect of block segmentation
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Figure 8 Effect of morphological image processing
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4.3 LB Table 4 Processing time
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frar Jik1 Tk 2 A
— B £ 46 2 —
AR 9 FIE 7 X Btk BN 1) 8 SCPE AR = by FVC2004dbl 107 _3.tf  0.6250 0.6410 2.5000
R RE B BB AF 1 73 FIROCR o X T BT A 4 1 [ 4
. N . FVC2000dbl 110 7. tif 0.1880 0.2030 1.5620
1A SR o BIROR I TR Gk
Fé—] 10 EB:J:Xﬂ‘ [:[:TEE&{EEJS?X[X@E’%‘%[ZE& FVC2004db2 105 2. tif 0.2500 0.2650 1.8750
H‘Jﬁf(fﬁ%%ﬁj&frﬂﬁﬁ%ﬁ,%éﬁﬁ{%ﬁ%ﬂ?ﬁ FVC2000db2 105_1. tif 0.2030 0.1870 1.5940
TRLZMET =X, FVC2004db3 103_5. tif ~ 0.2920 0.2960 1.9380
B 11 fAEsR B IR 8. B st h sk B 4R ac kb iy FVC2002db4 105 6. tif 0. 2500 0.2500  1.5160
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Effect of artificial segmentation
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Figure 15

Table 3 Time of the primary steps

RI AXEEFESRRN s
FVC2004dbl 107_3. tif 448 * 336 0.0160 0.0000 0.7660 0.3120 0.0160 1.3440
FVC2000dbl 110_7. tif 288 % 288 0.0150 0.0310 0.4530 0.1880 0.0160 0.8440
FVC2004db2 105_2. tif 352 % 320 0.0150 0.0000 0.5940 0.2500 0.0000 1.0000
FVC2000db2 105_1. tif 352 % 256 0.0160 0.0000 0.4680 0.1880 0.0150 0.8600
FVC2004db3 103_5. tif 400 * 272 0.0150 0.0000 0.5940 0.2340 0.0160 0.9840
FVC2002db4 105_6. tif 336 % 240 0.0160 0.0000 0.4530 0.1870 0.0160 0.7810
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checkr — Lfore N rightfore| 100, (gy
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(10)
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(1D
ff=1— | rightback ( back |+ |right fore () fore |
| fore U back |
(12
Table 5 Segmentation accuracy
x5 SEBmE
R KA fe A BRI R B H R

FVC2004dbl 107_3. tif  1.0000 0.0000 0.0629 0.0629
FVC2000dbl 110_7. tif 0.9446 0.0353 0.1441 0.1795
FVC2004db2 105_2. tif 0.9958 0.0014 0.1121 0.1135
FvC2000db2 105_1. tif  1.0000 0.0000 0.0794 0.0794
FVC2004db3 103_5. tif  1.0000 0.0000 0.1113 0.1113

FVC2002db4 105_6. tif 1.0000 0.0000 0.1244 0.1244

W5 PR BRSO E R AN 0, F /0 &
B 513 R B ) 16a J& Ji I 1%
FVC2000dbl 110_7. tif , 43 A1 & B IX 26 4% 7 1 B9 1%
R EZMTEE RN % B 16b FoR B H K 1%
AR JESLAL B, Kb T IR S 0 R AE AR AE AN
REAE A PR IR I XU 45 R A &

Y

a JFUREIR b srEIE R
Figure 16 Some of objects are cropped
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Figure 17 Some background pixels are accepted
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