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Abstract

Fingerprint identification is based on two basic premises: (i) persistence: the basic
characteristics of fingerprints do not change with time; and (ii) individuality: the fingerprint is
unique to an individual. The validity of the first premise has been established by the anatomy
and morphogenesis. This paper focuses on the second premise. We derive an expression which
estimates the probability of falsely associating correspondence between minutiae-based
representations from two arbitrary fingerprints belonging two different figure images, by
quantifying the amount of information available in minutiae features. It’s approximately
1.57302x 107" Therefore, fingerprint is unique theoretically.

The misidentification of fingerprint recognition based on minutiae, is associated with the
quality of the image, the ability of the operator and the amount of minutiaes. We establish a
model between the number of minutiaes and misidentification. From the model, we can get a
conclusion that the more the number of minutiaes, the lower the misidentification. Further
more, the reason why 8,10,12 are chosen as the number of minutiaes by most extant systems
can be explained by our model, because the misidentification with 8§ minutiaes is near the
reciprocal of the population of the world.

At last, we analysis the principle and misidentification of DNA recognition, and find out the
misidentifications by using one and two probes are 10~ '° and 10 *° respectively, they are
nearly equal to 0. However, DNA recognition can not discriminate twins fertilized form the
same germ cell.

After all, fingerprints recognition and DNA recognition can supplement each other. We can
choose the proper approach according to the actual case.

KeyWords: fingerprints recognition, DNA recognition, misidentification, minutiae, probability
of correspondence, individuality.
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.59104x 10, 265173 x 10, 4.41956 x 10, 7.36593x 10, 1.22765x 10%, 2.04609x 10 %8,

o

P NWR NWRNW

N TIERE, 2l gk

p(n)

0.015
0.0125
0.01
0.0075
0.005

0.0025

P T T T T M S I I I I I I I n

12 345 67 8 910112314516 181 PR1222P5 0 35 40 45 50 55 60

K15 SEBURRAIE AN U IR IRR KR : m=60, s=6

TBURHL, B n (AR DRI D, AR EOR >, I 16, 2l £k
FRTT, eI A S X — 5
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Log (p(n))

0.0001

1.x10722 |

1.x1073 |

1.x10740 L

o 1o =  » e =% o«
16 SEERARFAE ARG BRI KR DI IREERR, m=60, s=6
T HREGEE, BB E i m =70, s=4:
p)
0.025
0.02
0.015

0.01

0.005

T T Y Y Y B B

123456789101213456 18 2RP2245 30 35 40 45 50 55 &0

K17 B IE R A B RIR KRR m=70, s=4
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0.0001 |

1.x10712 ¢

1.x107% |

1.x1044 L . . . . . . . n
0 10 20 30 40 50 60 70

B 18 JEIURFAE AN S BRI OCR . AT RR, m=70, s=4

AZHIPAEA F IR, SRR THE R A F 0, (HRBEEENEAZ ), ARREU ]
. FIHLL m=60, s=6 AFIHEAT /T

Mm=60, s=6I, MEIHAES B(n) (n=12,---,m=60), MK Yn=8I,
P(8)=5.95374x10"", XAMHELF N D EEMEELA M Mn>8, ZILA DBEIE

BB Z . PrEl, BATYVONIZHR LI R E R AN a2 SR A
VG BCR il (RS R T 8 1Rt AT

TG I VC B AE A N HOBOR, BRI SRR BOR D, (B A S KR . 31
N

4. DNA

4.1 DNA

4.1.1  FEEIH IR

— FRORE A0 B A G AR TS K DNA SVAFR O ZE R4 (genome) o [H]—4F1 (1) DNA,
HUE R AL B0 & R HE M. AR AT A5 2. 8X 10" M AR B4
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NFR) DNA AR Z5 R S AR R ), WA [ (R B (R HEA NG o DNA 735~ AN RIS
JU Py () DNA DX BORe ey € I B REFRAr,  RIZER (gene) o

BEDR A AR X S B AN R D g o 605 BEDR R DX 3 n g i £ 1 50 (e 287 W)
HEAPD, ARSI 10 74, R TR L4 6%; A 28X 3] 4ifid RNA (5
A ) tRNA A rRNA), 29107 5~10%; 4R 80~90%)& T-ARgmfd X, A HEM L2
TiRE. DNA [ VE 3N ) F U R X Se R i X A A — e KR 74, IR E G
PN %, S B RE R 2 0], FTAESE DNA ). Wb R EEE L, 54
AL BRI R

MRYE R IKE, WK DNA 3 1 (KR R PRS0 2R 0 h .

i X%k Thek
g X X
TFEDNA. RJaEE
RS Tk 10° 7K PRI 5L 2 T 5
YR I 5 A
b 43 qnds Alu FEF%5], Kpnl | rRNA L. tRNA 3
L e
PRESFA | R0 e Al | B 41 RS
MEEMERIEEE | JURBL kiR L i 26 11 1) 45 g
BEHEFA /N
%3 DNA PR KEEE YIRS
4.1.2 /NTE DNA:

FATIRE AL AL T ARG X (i B DNA Jy 4. e — 2RO e 70 A I 8 H
AIAR ER G S /N DNA I, FR/ZNTE DNA [9). BRRIE RN #E AR B w11
LM CERARIAARSCAN R FELE DNA 50 EAFAE 225D, JF e difi/RAL B J7 X
wifte, HGRGRE, 2HEEER, $OARE—FRAT AR LR

4.1.3 DNA$54(/& [10] :

NTE DNA F, B EE 9K 164 17, 32, 33, 37. 41. 62, 64 Fi1 376bp,
{HIXLL TG T ) LA —Fp “BO0F” o “RZOF” K 10~15bp. 1R ANTH
AR KGR FE 7 SIAE A DNA 791 2% A I EREL s B AN AR DNA BEYT),  HE WK A Southern
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A5, H/NTUR DNA $REFARA, WSR2 4000 . X ARER T AARRE R 20 AN [+
JEAy B/ A DNA, e G AE TG FReE 1) DNA [&I2€, HI2h DNA #8408, &
BB RAMFREC R A NFTRAT 0. B+ DNA FREUE HAT R AR R Foe i
AR VERI RGN MRS e v, AT 6 i AR Oy s, Ok H TG R 5 | ) g% b
ite

4.2

R4 L11] BB T PR EREFREAT BN 2R A Jm , B AT M R H o BATIAR S
F IR K AT DNA TR A5 R R AR

PR DNA B b (K o AMER B AR BB
HILEH £SD BT B AMAMAER
10~20 2.8+1.0 0.11
A 6~10 5.1+1.3 0.18
4~6 5.941.6 0. 28
10~20 2.9+1.0 0. 08
B 6~10 5.1+1.1 0. 20
4~6 6. 7+1.2 0. 27

K 4 BEHLULEC A ATR] “DNA H5 407 AH [H] R4
PR —

PHASANA) DNA I3 58 A ], SR 28 AT s A AR e AR ] o BB 2R
W LA NSRS, AR R M, R A T BRI 4 AN AT
AN B AR AT AL, PRI 51 e AT A5 A

1
= (=)
Py

(1) QR R —FRERE A, IRAER 4 (08, MR bR T 1A, D PSR IBCh
10bp, &AM Fr T BLE K H B /M 1.8,
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N=1.8X10=18
NI Pz(%)lgm. 5X107",

(2) WA A —FhERE B, ARFER 4 (8, s DR~ I0AG v, B0P 21 IO
10bp, &N Fr i B H B/ ME 1.9, )

N=1.8X10=19
M P= <%>l° ~3.75X 10",

(3) WA RN AE I RET A AN B, MR HGR 4 (B, s DR sT (Al v, 0P IR
4 10bp, A BE— AN Fr i BE KA H B /IMEL 1. 8, B ARE— AN Rt B A 2 H
W /ME 1.9, W

N= (1.8+1.9) X10=37
M P:(%)”%& 20X 107,

G by JIFRERER ASEATLCEN , PIABEHLAELATHIE DNA RECEI IR Y 1. 5
X0 IRV FR AR AT LLAR, PABELA A ELAT D DNA S0
5.3X10™, SEAHCRGURA LS ERECR G L 2 0 %

R,

A SR PSS DNA 35 58 A, ) A AN BT R WS AE B AMA . (]
BESA TR ALY, ARPER 4 8, AR A AT BT Fr e BLAE B
) B KR P

(1) AR H AL — B EREE A,
P,=(0.11)** X (0.18)*' X (0.28)*”~1.8X 10"
(2) QR — R e B

P, =(0.08)*" X (0.20)' X (0.27)*7 ~2. 78 X 10"

(2) W E AR RS A F1 B
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P,=P.xP=1.8X10"X2. 78X10"=5.0X10"

Gk, I RRER A ATLCEN, PIASBERLAASATHIR DNA SRR R 1.8
X 10 Ar I A PR HIET ELBE, DI BEBLA P A ) DNA U OB 5.0
X0 EAECRGR BN ECR G LE 3 0

B, XF DNA YUY — B K e, it Tk X 0 RO XCE SRR, A AT
HATAFK) DNA FP41le XA B, BAIHE R % g,

4.3 DNA

MR T AR, AT G588 DNA JEME—RY. (H2, sEhrbaafiRile Ml
2 DNA YUR R IR T AN E X RIRFETERETIB /> DNA, BRER EEAIR
AT REsEE—FER, ERAESERR T AR A R B .

DNA U P BRIt A 0% . SCRES e, SUaR IRz A, flATTER DNA H
AR FE AL, SPEORUURIARR. (H2, @2 B,

SR, 503 R SRS BRSO 155 190 EEAsERs 7k o

X i R -

[l GUXCAE UG B AT AR (1) DNA P4, J& e 7 DNA BUECR “H R . AbE
BRI (Z)  Hfa A RO () IR R A SR B A TR A 8 1T A, A
(b) AT AL A DNA 73 TR AR CBRARAEARZEREINRAZ) , HETH) DNA FARA
BERFIE AR Al () AT Teg RO3) H ok

Fgert, READPXRRAGHA D SR AHR0.324% [13) 54h, Hfhivh ek
LN, S 2cHE R “ R OPXUE” FRIMEARERZ 10300 [14). FrRL,  [R) GR AU IR BULIG R A %
TRR, X JE—> DNA PRI TCT2 A w1 v 85
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S.

5.1 DNA 12

DNA JZ MR SUE N EE N 3 IG5 T 5 L& DNA R 225 2 fa gy ik
(R EORE . R E T ASCEEY DNA AN[R], EATTHOr HES 4L 5 Ja SO B AR AL, AE/MA [ DNA
705 ISR FE DRI Y R AN ], I e & R SO RS, AR RACE & TAUR R I H 2=
Fto DNA 70 7 E AR Uut A 3k DOREE DAL A TR SCAE PR . D P03 S5 DA < 1)
BUZESE . BrLAE, NSRRI A AT Ageni i%, (HIR SRR AN AL . MRS AR —
AP A1 A BB DNA DR — SR IS B E AR IIRA A . 7 i R
DNA (11 P4 4% BLBE 2 8] 3 R T 0 S SV [ S R IR, 18 DNA 207 (¥ L s AT 45 # HAT i L 1)
RRoEE, REORFE B 5 AR, BIALE DNA 32 24545, 240 B b A7 DU Bl REX B 0 A2 i 6 kAT
VIR, B4h. LR .

DNA 73 A€ PRI SR SURB G IR L 6 AN HTEERGUNE, 48 A= 258 s Bk
FRZJZ I 1L, SR80 BB SR IR A . B MR T HR R 11 52415, S8 N i
W, (B0 B R AR SO A]

5.2

W CHRFNE. SR fFRAUNIEE . B RS U A MAR SR Rl &
B IE B T, B Dy AR AU HET R o %) DNA AEA RS 5 IRAF IS SR TR
A KB ARBOM A VAR BG, 3 S T A2 B0 i, SRIBCHSOC T ARSI “ FEAA 2]
JEU U T R R T

W OB, AR SEIN RS SREEOARE H AT a8 EER YOI

W AEVUR R DIXUE UG . FREUNBREIEARI Z I 2 R RN, .
R R ISR LR ZE R 5y — FEORY . X 400 2R T HR 8RBT T AR BLARAT]
RIS AE LR EATAIEAE (46. 04 %) , (HEAMIESTEAMF . KL, EAGEK, DNA [
e PE R i, 1 FE S0 AR ZE R B
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5.3 DNA

B DNA K58 AEA N 7 1A 35 B A A58 25 Ak v E RS e PO VREF 556, DR T B R 5
B DNA HORFTFFRM KIE) 2. ', & T3R5

W B LB, UM R ZE ] B

5.4

gi b, Frgeil S DNA YOI HA RSB ELAME o ] DU S B 2R A 38 RO
o P A AR ] . AR ARG, FCORIRGCR . R TR RE S A R
DNA Pl B R’ P 45 Ak ok, JUHOR MUAR L W TR OB T80k . AN I A I
s R EYIUNTBL S IR
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PURIBERA]  RTIHRER R I AT 1 JHA RBERE:  SRIRI A 2 D035 iR
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RZUBE BT T IE5 A B ot
! 5o T 0 AT U3
ERRA PR U B R T A
=1 E . =] %\ = 2 “/[:l
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“BRBURE R R ORI A A RAME S B RS, OB B OO 20 SEATAEE K ER
MIFLIERIZR RN o IXHESE T e &AL « 1R ZE 1< A (K it v IV I EE 4R SO s
MR, BAEENEE, MRS L A BUBIE AU N PRIE T EAUER 4 B
HEZ A

MR ZE, —AAE A IR AR Bk, B AR &% LIFREOF TR 2 e .
RURZEAE CAMR) 28 LRR—EME, R AITHEAIIRLCE L.

BT 75 37+ DU SRAE ELARER — ki Y OB 2 N7 A N A B 70 3 s 15T

FH o FRZEIT AR VA BB 5T R AR SO 459 T BURAERE .

IEIPEIr o S KU Ah — RN A ORI B R 05 -

FERTAREE , SREGIEYEAL— R H H A% TR RERR IR T, BRI — M BAEVF 24
LLJE A4 2R -
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R T — Aot AR DI NRSUR S5 S 1 5 7 ik

P& R« Wvd, — A=A, HEREM—ZUE N iR 2 — A 5L E W
VERICIIAL T 5 SFR27E . SREUA AT LA IABAS IR VE G AL -
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o sty JR ML

iR 2t

TG E TR © BURBUT U N AR/RZE “REUGIK” 194 0 DUARSRIE -

K FERAUL KA R 2L 5.

SE[H FBT oA 1 — BRI AR I A N FR SURGRIIbRAE, KR T R8I 1Y
Fr At TR NS R AR B I 8], D FR SO BRI Z N HIHT R 1 56

AU B R e BRSO 5L, REREAY 6500 JT N IHREL.
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