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Abstract

The purpose of this research is to develop the Automatic Fingerprint Verfication System by
digital computer based on specially in PC level. Fingerprint is used as means of personal identity

verification in view of that it has the high reliability and safety.
Fingerprint pattern recognition algorithm is constitute of 3 stages, namely of the preprocess-

ing, the feature extraction and the recognition. The preprocessing stage includes smoothing,
binarization, thinning and restoration. The feature extraction stage includes the extraction of

minutiae and its features. The recognition stage includes the registration and the matching score

calculation which measures the similarity between two images.
Tests for this study with 325 pairs of fingerprint resulted in 100% of separation which in turn is

turned out to be the reliability of this algorithm.
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Fig. 1. Flow of Automatic Fingerprint Verification System.
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Fig. 4. Original Image. Fig. 5. Smoothed Image.
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Fig. 6. Binary Image. Fig. 7. Thin Image.

CUTTED-LINE

BRIDGE

AWN

SHORT-LINE

Fig. 8. Example of Pseudo-Minutiae.



Fingerprint Pattern Recognition Algorithm — Kim and Kim 37

3. 5. 2% e|(Restoration)”

Astgel oAt dele AE shael & EA5kA Gt T2st 49 49 Al 3 A

T Yok Aol dehdn olB@ Fae Fig 89 54T wsh 2ol 94K Pseudo)
Ash, o4} BAMo 2 s, 247 9A Ae TI ode] eiAl,

1) A=Al - dee] shie] g4le] Felx vehd v 4

2) b2 2=l Aol & A7 He 4 -

3) v xd ¥ 2o1H9 %

4 ) Bridge : 7|4, 271" %
22 vE F Uk olEE T72E AAWE EYstE M)} o] Al A #aiich

2 ATl A& A4S 61561 Pixel o 902 23t Helslm, o] £
g7 EdA e E xl’ih‘s}@] Z Tz A3 M2 E dAA o Patget A9 347}
8 g sl SARY £E AT R tgon, 2 F AL A Q4E Aol S}
T 3 7kstgi ek

7 499 Al A B Hel g et 2k

+ %
7+

]rr

<Al 1ebAl) At el AA

Fig. 9o A3k uhe} o] Azl T2 ol3t] F =l wisted, shube] wiade) ubgre] <
dl A= T4 A g4 JF 4 (3. 1)

Xi, Yi=td 19 34 33

-
-
n
]
3%

Fig. 9. Joining of the Cutted-Line. Yi=a *Xi® YRI X



32 Journal of Korean Society of Remote Sensing, Vol. 3, No. 1, 1987

1"4 el B sbd o] EAjsta, T Ao A2 HHE (3. 1)) 4, F

o R oedy $4¢ 245t AT T3 ol o] AR U AL FALOE,
$Adow ddse] 9 At G o2 AFaT, ¢ 54 2 A2AE AA Y

(A 3=}4] > Bridge | A

2R ASE B A(3.2) Ao FAES Adstel, F4EA FL o2 24H
A=2*FBI——;‘ KFB2 — 1 crereeetiii i e e e (3_ 2)
A74, A EAE
FBl : #7134 & TAshs 39 &Alol o2 £7143 A" 34 +

FB2 : 27180l 4 o4 o, T 218 2 AAAS T4 olshel 371
A %

2q
R R EEIDLE P

5] &), A3 Ee] ez,
i) & SR & A F 93 SAFY A =3 deHgE F AL FE F Yo
EAEe =g &9 «dF Fig 100 Jehidsh o714 M2 22 A4<, Bl B2 B3:
olell A ohg 713 & b=

1 A=1--- MB & A A
@ A=2-- MB1, MB2 Foll A xnc} we i}i TE ZE AL AA
B) A=3 - 1) BL, B2 7} i @=¢] Sle 3% - BIB2 #|A

2) dZso) 9= ¥ AS - MBI, MB2 % root $he] Waatsl 2 A4

(MB1)4 A7

B1 % B2 Bl %—= B2 B3 :~—= M
{Roow / ) B) le * B2 / '
‘ @ mnz®< T4 B1B2 > T4 ® /z\az
L I UEEE B R e R A R (A =3 )------- (A =4)--

Fig. 10. Classification of Bridge by Complexity.
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Fig. 11, Restoration Image.
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Fig. 12. 3 x 3 MASK.
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5. 92lAl (Recognition)
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Fig. 14. Comparison Between Before and After Registration.
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5. 2. Matching Score Calculation
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Table 1. Processing Time
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Step time
Smoothing 2mins 30 sec.s
Binarization 4 min.s
Thinning 10 min.s
Restoration 20 min.s
Feature Extraction 10 sec.s
Registration 5 sec.s
Matching 10 sec.s

Total 36 min.s 5§ sec.s
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