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Aot AEe s AMZRE Y Bol, AAY FH HHS AN F Zzte AB @ =
< T, AR d4E PF L 93 £ QRS ok Lo AAY dugZL nwom
PC(Personal Computer) §lo] S@H o2 ALE & 5 gle AXF gHd= A& A4 Axee 1dE9
o AAZE elts AE QA Al HA gle] A7 7)5Ee nad ve REY TaagMz Ho
Az Ao wo] AMEEI 9l DSP(Digital Signal Processor)& AMgslgon], x&S ¢y wy] oa
ANZE G2 AE ANE ARSI W ZEF JAE 7M1 s gaZyo] B 4 gaE
€ 93 AVR(ATmegal6L)E A48 AEE REES AFsld 7498 4 HAES st 281 A
A FAE T3t PC ol AQARE B} o] AAE] t2gdo] sifs MfAdr 2IZe 18 MFCE
TFA et

AL ARAY dnEF, U4, DSP, AVR, YHld= Azl

ABSTRACT : This paper extracted characteristic points(end points, divergent points) and the
central point of fingerprints by applying the neural network dlgorithm With the back-propagation
algorithm of neural network algorithms, ambiguity of the central point was minimized and thus the
central point was extracted Centered on the central point, lengths between the central point and end
points(and divergent points) were measured respectively. TI's DSP(TMS320VCE09) was used as the
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main board of the fingerprint recognition system, and ATMEL’s AVR(ATmegal6L) was used as the
control board MFC, which was chosen as personal information inquiry system, manages and displays
detailed personal data on PC screen by connecting the fingerprint recognition system through serial
communication. In the personal information inquiry system, data sources are made and registered at

ODBC Data Sources manager before making programs.

KEY WORDS : fingerprint algorithm, DSP, AVR, embedded systems
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Fig. 1 System algorithm
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Fig. 2 Butterworth Low Pass Filter
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Fig. 3 Histogram equalization
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Fig. 4 Binarization and Thinning
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Fig. 5 Characteristic points
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Fig. 6 Direction Mask of Pixel



AEAT ABAARES o] MUFE A 2800 Bd AT

2
1%% 3 Pl j+a)
:c=2—-2
20 Pli-z, j+z)
=2

2
3B N P(i+ts, j)
r=—2
2
4% ¥ Plitz, j+z)

P(, j) = MAX(directionl,2,3,4) 4)

c o wN e @ w
L oem oW W w

[F
P
PR
@wwwwoooo
o wwwwooo
e o oW e ww

1 000 3 33

vt 100 3 33

11100 3% 38 3

221 0 8 3 322 / \\
22 2 33 3 2 2 p A Y
22 2330232 I
233330903

23 3 30 0 0 @

Fig. 7 An example of direction
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Fig. 8 Backpropagation algorithm
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Fig. 9 Backpropagation for central point
extraction
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Fig. 10 Prioritized central point direction
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Fig. 11 Coordinate of fingerprint image



1. if x;=xz, yi<yz then point(x1,yi)
2. if x1>xz2, vi>y2 then point(xy,y;)
3. if x;<xz, y1#y2 then point(x;,y;)
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Fig. 12 Confirm method(Central, End,
Divergent)
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Fig. 13 Fingerprint system hardware

construction

Table 1 System construction
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Fig. 14 Personal information Record set

Fig. 15 Personal information Program
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Table 2 Result based on central point

B ¥ FAR FRR
TAES 94 05 30
THHES £714 35 15
AT 2, 2714 0.1 45

Table 3 Result based on critical value

YA TH FAR FRR
65 45 0.8
70 3.0 15
7 16 25
80 0.1 45
85 0 6.5
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