LRSS (EEEEENH

FBRRR T e A R 215

F—FEE : IRAUREIESE - IRAUNEIRIEEEH
[ EiRFER]

B EACEEELE
— ~ I ERAAUEIRED

EEEEE AL ( Friction ridge patterns ) @6 ABFE -~ i85 - WEERIRFRKE FRBREBLR
PR B R B REIZE - ALUBINER ~ BhL1EBE - 8] ( Fingerprint ) & F1a#4Y)
BN - B NRIENERS RN - BEESAEENERES - (E 1 FiR - ERFAUE
BEDARE AR - BEEH " 54 ( Fingerprint ) —mhEMA - OILUE T 18AINAE L 21 T AW
EMR .-

1 BEBA(L) MEE (A) MEEREKEER -

( Bl R 2RJR : Fingerprint, https://en.wikipedia.org/wiki/Fingerprint )

BRAREZ ZBEPTNERER - FEOWNKDFREEECBREE NER -
REBKNBERHEER - SeWEBIIEHRE - FAEEBARERERE - A5KE - BIER
ENEEMERR AR - BRI ERRACTENSMH@EAIL -

— - IERRER

ERBFFHER ( Federal Bureau of Investigation, FBI ) B 20 A ¥R I IEAVER 24t
PR - SRARBIEIEA D B A4 - BRRREALLE REEN - EEIE 2R - BERMA
FEMRERARRREATLERRE - FBI WO BRFRERZFANDE LM ( Henry Classification
System ) SxFPHAHZEEZE -IBE S HE L ( Sir Edward Richard Henry ) 5 1896 FEFEENE 1R
- EEEEEITIER - £ 1924 FERBSANSHER EREBENIEAERE - FBI 21/t
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https://en.wikipedia.org/wiki/Fingerprint

ERTATY.

RERRENBAERE THZA AR CEERE - % FBI 158070 88 % 4 Fingerprint
Classification System ) ° FBI % #t 2 ik BB 15 AUE 2 55 =1 ( Pattern types ) EHE BB AT
( Numerical Classification Formula YE/TERE - T ZRBFHBE YL D /=T (1)ZTEHEA( Loops )*

(2)SHAL ( Arches ) K (3)MEEAL ( Whorls ) ( Behind the Crime, n.d. ) #1& 2 P/~ -

2 FBIYIZ NBEAERRER =1  Tie (£ Hmik1) SR (F - &KE2) X

HERAL (A - w5k 3 ) (5 WMERREEFRESBRIBRENT )

ERIMITLAEB N M D IEA S ) \FBAE ( Palm Reading Perspectives, 2011 ): S 54! ( Plain
Arch ) IRZ S 4L ( Tented arch ) RIAZEAL( Ulnar loop )~ #EAIZE A ( Radial loop ) &AL ( Plain
whorl )~ B RLIEA ( Central pocket loop whorl )~ 3847 ( Double loop whorl ) K BIAKL

( Accidental whorl ) - #1[8 3 Fi7 -
7 N\ 7222\

' )//’w@\ N
e AN
2. IRESAL 3. REAIEAL
Tented Arch

6. EBAL 8. BARAL
Double Loop Whorl Plain Whorl Central Pocket Accidental Whorl
Loop Whorl

3 : FBIAMER D RIEAUR \ B R ERT (5t : LLERRIEESFRESENWFREN )
(B R AR : https://ar.pinterest.com/pin/737112664007042690/ )
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ERTATY.

FiEXRR FREEZENBSRBRABNESR  SEEEJREZEEBE—T R
BE—ARBERZHRNAM@MEL - FAEER D ZEHE - BWRMERE ( minutiae features ) ©
BELEME A BB BB EAE B % 4% ( Automated Fingerprint Identification System, AFIS ) EE¥Y
BRI OMKEE - BIZRRIEAGE S E S PR -

EANAIEN R T EZEERZBEREE KB+ 8% Rr4E ( Champod etal., 2004 &
Wikipedia, n.d. ) : (1)B#R# 1% ( Ridge ending ) : I B REREMEADLE ; (5B ( Short
ridge ): BAREE B EEEERNFLE ; (3)7 X ( Bifurcation ): — 8B E DB BMIE ; (4)% / BEIE
( Dot/Island ) : %2/]\ ~ BIUHIER - MinmBREILE - BAEEMBRAEE ; (58 / REE
/ $9B ( Lake/Eye/Enclosure ): MIFBE R REBSH  WAHFIRAES ; 60801 /5
R ( Hook / Spur ) : BEEBHIEMEE/NNDX - FZREIEE SR ; (DB / KX ( Bridge /
Crossover ) : MIZB RERE B FERE - RIERX ; (8)=AF (Delta ): BHEFHR=BF &
15 BEARZOEB NSRS ; (9)%0 ( Core ): BERPLBRITAIES - T*ﬁ%%ﬁﬁﬁﬂ?ﬁﬁﬁﬁ
BZ=mS0 ; (1002 E 72X ( Double bifurcation ) : BRREAZEM RO X ; IR(11H=X7
( Trifurcation ) : E—BBRE D HB=1% - LXJ:%E@D.4FET

72 \7

//"/»f;\.

B 4 : B RAVEAHEN S EUREARS - BIURRE - ()BRER - QEBR - )P X ~ (D
/ %IJIElji (5B / IREE / HEA ~ (6)89F / BRI - (MHER / RX ~ Q) =& ~ (9% ~ (10)
DX~ (ID=XNX (K2R ); % - 12)BERAIIABREE - ( LERFZESIFE

EEBRBHEE  FIE 10850 FE11EE1)
(BREREE?3)
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ESTETY
B IEAEERIREER

BIHEAURKIA 50 B ARAENSER - BUS S ERRUE N0 - #heE AR e A
—MRIGAERIT L IF e B HENEANE R - MEEERFRANGER - 7RSI
HIEARERNAOMNEZEHEE - REBFNIDEZA - BAKREES _&/\HE - HpR
2 13 ESERAAEE - Bl EREMEEEA -

— - EREZA—F R E LK

HEEMBE L 2R ZEBHAERENRERNIEADELRAREZUZTAN DB LRRSERE
LRFELURSI AR IEREN TIEIBEA D HBHREE - DIERREARENEZTSHE BB
B% - IERAIEEANEZHE (B - SEAUKEA ) BUE{ES 72 %85 ( Henry, 1900 )
AR RIS EE R MR ER - 72 20 AV BB AS BN B2 R - BN
AFZEFRIENERNEEB AR EENELER ( National Institute of Justice, 2011 )

(M) FHRARI S

ESAAFENRSIZZER  BEBASERSETEN " 20, (two-parts ) : " EIFEf |
( primary/first division ) 82 " REE[ , ( secondary/further divisions ) * BEER)E - TTAH—HIFZE
mIGIEREER BTN AR  BRARBHEEMR/NESHE - DFBE—5Z89 AT ( Henry, 1900 ) -

(D) FMR4ARI\E

SR EEABRERANE TERNERE  8RFAS "J\4E L (eight classes ) - 8
EHRRRARERNFE / BR EEZQE S MROERRE (Wa1 " )\EQE , fiEfin%E ) €
THEESENVEAUEREL  BRRAEERIERS| - 24 IREANEEE (R2)
ERREA -~ Z£9E (L3 ) 284 REKBZEN B RXANRACTESEVREER
HE  BEmENEBER DR (Henry, 1900 ) AAFARARAZ D TEERR - 246
EHEEEERN PTG EL/\EHEE - BBEMAETRELY -

S ENBETELAN

FBI 8118 #8/A = ( FBI Classification Formula ) 2 5CILEE AN TIE4RIE : AF (1-5):
\/IE() - BIEQ) - FHEQ) - BRBIE@) - MEG) ; £F (6-10): Bi56) ~ BIE((7) ~ FHE®) -
ERZ1B0) - /NMEQ0) - BIETHEKIERD "H8FEL B "To8FE . o FAERBEFE
REME:2-4 6810 HEE . ARlE - GEBE  £HBIE L9 - Z/hE;, 7845
HFHFENEE 13579 HER . G- BPiE -G/ ABE LEERE -
AR RA . REIOANT 517 - SIEAMERAGTS 0 72 ; TEIEBAUKFE S M s E R
HiEn AMENMARIER]S 16 0 APENGEREAR s 7 A/NMEMAREG 47

4
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ERTETY

EBIEMATIESR 2 EEAENA/NES 1 9 ( Namus / PNWD-IAL, nd. )°

FBIEEDEAI (AIEENEAR ) W[IFR)FAR : D FHBEFIE(2,4,6,8,10);
NEAETHFIE (1,3,5,7,9); +l EETREHFNNEEE -

(BEFEIEAMMED ZHM) + 1

EEOR - susmweaenzn) 1

mayg . (OF RIS+ GFEBIE + EFIBE + AFPIE + £F/IME) +1 2]
U EFEEE - EFPE+ EFME+ EFRIE + EFRAE) 11

BERAF  BE€FRBEAFHE (1 )~ DP?E (3) /B (5) BlOBRA - HEREAZ (8B
HFEHAALDIORA ) Bt F4H =0, 2B =16 (A1BE) +8(BAFE) +4 (AN
15) =28 EENHE —(o+1)/(28+1)=1/29-%%:1/290

EEEEDERZH—EEE - ARRERIE - FBI NTBRAMEARE
% BAiR - EEE - ZPAE  BRBREIEEONEAFE -

RE - &

hs)

(19) 13 F5EARAIREE

ERESETAER L (FhIZREHEREHER ) BER 13 @l EEARER—
BORBEHAE LERNRERERAME, ERELEFREMIFRBRIREER( Henry, 1913 )°
EALCHERNEERERE ANk 2X #M/ B BR/ XX -8 8 =A% - X
I ERS ( Galton points ) - B—RIRAUER S+ E I HHERVRERS (FBL, nd. )

— -~ EIS{E2Z%—IAFIS/NGI Eff %4

IRAORIZEZAE (B : NU I8 / BEERAE ) EaABR@BE—BEEF - M
2 FEEINME - FHE DM - EEE R ERE —RM BBV S 1 ( probability of random
correspondence, PRC ) I 2R - BRVR B ESEBEENVESN LEEXZEEE - L oseW
wREHN 2 BEREE - AEMBERSHERORTARLERE ( National Institute of
Justice, 2011 ) °

(M) BEM SRR

BEANFEMZBLIFTEE - FEEND M - TaREHUESERFEREETE -
Bilf RS IRABEHYISHE (PRC ) TEAMUBECERTREEANGE - EEREREBEA/NN
£ (FENSEBNPHREE—ERENERMIEMESNEE ) BIHAZROMEHTIFE] ( expected
random correspondence, ERC ) ERC = N x PRC - AUl : BIEANEEB —BEZE N=10° Bk

VSR PRC=10° - BIEAZEE ERC=10°x 10°=1 - T2 HIEEH | REEIE - ( Su
& Srihari, 2009 ) °
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ESTETY

ORBEABBEUERFEA T KB 5HE5

£ 1999 F1 - FBl U ZE SN BEEA NS R4 ( Integrated Automated Fingerprint
Identification System, IAFIS ) 1R 2014 44 N —fL 57338 5l( Next Generation Identification,
NGI ) BB ELEE  ERNIENBEARNCKELABEVNENEHS I - BINEELEL
BEE BREIZREENAGFHOLYE  BBAKKE »XHSHGEEY - B
FERENESE FEE2REREM ( Hutchins, 2010 ) ©

IAFIS 7£ 1999 £ FBI BUAHEZI 2014 &F - EZIKE— AR EZ B BB EIEALLE
24  UEBTEENSERSEEANCHE  ALDHEuERRE/NNSHEX - IRSHBE
BEALCEEAUSERL - IAFIS Ol EE D EALCE EITEZ ( Federal Bureau of Investigation,
2015 ) - 7£ 2014 FH IAFIS F7+#R% NGI - ERIRENEREA - EIBEARZIRAURLSL - M2
—BEZEEEYFEENYE HELZEBEVNEAEN  XESBRITEZAERE - Al
o AAEE R C SHRETESARES - RUEHA - NGl WUBERICEIREER - %
EESR IAFIS - NGl SR ERFBERES  CERBEVMHRRNGSHE TS - & FBI
ERAEIILE E=BEEaAEITLE EEEFEZHEB T E ( National Institute of Standards and
Technology, 2000 )

(=) AR ERERRRE

EHUER T - BAEHERAMEFHINENN - FENERSNZEAEER - I
ERBEBBZEMEHENEZ ( Nandakumar & Jain, 2010 ) - AHEGRYE S O DR AR S B HE
R — B8N - o] DA I AR TR AUETTECER ( Singhetal., 2023 ) * RAURERIEFS
BN - (HEDBA ( Biometric ) : FRMERKANSE L - SREENBRNTE ; QFER
( Minutia Points ) : HIRFEFRAUB ARRVIERS - %6 - PXMESE - TEESERM DaEBRE
—RAR ; Q) EIRIHE ( Minutia Map ) : BERKBE I RERMTE L - WESERZEE
—RAR - BNEERMEE M 2 BB % ; (HBUBA ( Data Stream ) : 28 - ZRERERTE
AHASERNBBRREFEERED  DUERFREEMIBAGETTIONR - MLRRE / PHBORK
YnE 5 PR -
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(ERERIBEHM

01001100000010100101601001
01001010000001001000010001
01000101000100011001110101
0101100100010001116101601
01001100001600100000101101
00111100001010000010001001
00101011001600010101101001
00011110000111101001110101
00010101000000000000000001
00010100000010100000111001
00001111000011100116000101
00010100100011001000110101
00011110011100016001011101

EMEER YR R E] BRI
Biometric Minutia Points Minutia Map Data Stream

5 IEAURNEREIERTE | =Y R ( Biometric ) 2 4525 ( Minutia Points ) > %535
& ( Minutia Map ) = EU3BR ( Data Stream )

( RAEBBAEZRNGR | hitps:/www.pngegg.com/en/png-nvgzd )

m 2EER
Behind the Crime. (n.d.). Fingerprints. https://behindthecrime.wordpress.com/about/fingerprints/

Champod, C., Lennard, C., Margot, P., & Stoilovic, M. (2004). Fingerprints and other ridge skin
impressions. Boca Raton, FL: CRC Press.

FBI. (n.d.). Fingerprint recognition [PDF]. UCR / FBI.
https://ucr.tbi.gov/fingerprints biometrics/biometric-center-of-excellence/files/fingerprint-
recognition.pdf

Henry, E. R. (1900). Classification of Finger Prints. George Routledge and Sons Ltd. Retrieved
from https://archive.org/details/dli.ernet.26302

Henry, E. R. (1913). Classification and uses of finger prints (4th ed.) [PDF]. Crime-Scene-
Investigator.net. https://www.crime-scene-investigator.net/PDF/classification-and-uses-of-
finger-prints-1913-sir-henry.pdf

Hutchins, L. A. (2010). Chapter 5: Systems of Friction Ridge Classification. In Fingerprint
Sourcebook (NIJ Publication NCJ 225325). U.S. Department of Justice, Office of Justice
Programs. https://www.ojp.gov/library/publications/fingerprint-sourcebook-chapter-5-systems-
friction-ridge-classification

Nandakumar, K., & Jain, A. K. (2010). Fingerprint matching [PDF]. Biometrics Research Group,
Michigan State University. Retrieved from
https://biometrics.cse.msu.edu/Publications/Fingerprint/JainFpMatching IEEEComp10.pdf

Namus / PNWD-IAL (n.d.). Explanation of fingerprint classification systems: Henry, NCIC, etc.
Retrieved from https://pnwdiai.org/wp-content/uploads/2021/07/NAMUS-Explanation-of-
Fingerprint-Classification-Systems.pdf

National Institute of Justice. (2011). Fingerprint Sourcebook. U.S. Department of Justice. Retrieved
from https://nij.ojp.gov/library/publications/fingerprint-sourcebook

Palm Reading Perspectives. (2011). The F.B.I. fingerprint types vary significant among ethnic
7

SEILEHE 2025 - 62


https://www.pngegg.com/en/png-nvgzd
https://ucr.fbi.gov/fingerprints_biometrics/biometric-center-of-excellence/files/fingerprint-recognition.pdf
https://ucr.fbi.gov/fingerprints_biometrics/biometric-center-of-excellence/files/fingerprint-recognition.pdf
https://archive.org/details/dli.ernet.26302
https://www.crime-scene-investigator.net/PDF/classification-and-uses-of-finger-prints-1913-sir-henry.pdf
https://www.crime-scene-investigator.net/PDF/classification-and-uses-of-finger-prints-1913-sir-henry.pdf
https://www.ojp.gov/library/publications/fingerprint-sourcebook-chapter-5-systems-friction-ridge-classification
https://www.ojp.gov/library/publications/fingerprint-sourcebook-chapter-5-systems-friction-ridge-classification
https://biometrics.cse.msu.edu/Publications/Fingerprint/JainFpMatching_IEEEComp10.pdf
https://pnwdiai.org/wp-content/uploads/2021/07/NAMUS-Explanation-of-Fingerprint-Classification-Systems.pdf
https://pnwdiai.org/wp-content/uploads/2021/07/NAMUS-Explanation-of-Fingerprint-Classification-Systems.pdf
https://nij.ojp.gov/library/publications/fingerprint-sourcebook

ESTETY

populations! https://palmreadingperspectives.wordpress.com/2011/06/03/the-f-b-i-fingerprint-
types-vary-significant-among-ethnic-populations/

Singh, A., Hou, W.-C., Lin, T.-F., & Zepp, R. G. (2023). Fingerprint recognition in forensic
scenarios. Forensic Science International: Digital Investigation, 44, 301567.
https://doi.org/10.1016/j.1s1di.2023.301567

Su, C., & Srihari, S. N. (2009). Probability of random correspondence for fingerprints. In Z. J. M.
H. Geradts, K. Y. Franke, & C. J. Veenman (Eds.), Computational Forensics (Lecture Notes in

Computer Science, vol. 5718, pp. 55-66). Springer.
https://cedar.buffalo.edu/~srihari/papers/IWCF2009-FP-PRC.pdf

Wikipedia. (n.d.). Fingerprint: Fingerprint verification. In Wikipedia.
https://en.wikipedia.org/wiki/Fingerprint

FELEHE 2025 - 62


https://palmreadingperspectives.wordpress.com/2011/06/03/the-f-b-i-fingerprint-types-vary-significant-among-ethnic-populations/
https://palmreadingperspectives.wordpress.com/2011/06/03/the-f-b-i-fingerprint-types-vary-significant-among-ethnic-populations/
https://doi.org/10.1016/j.fsidi.2023.301567
https://cedar.buffalo.edu/~srihari/papers/IWCF2009-FP-PRC.pdf
https://en.wikipedia.org/wiki/Fingerprint

ESTETY

F—PEER  IRAREESE - RAUAEIRIEEER

’

[BHE]
G MR REEE RN - HREW
AR mE B3 As

B EAREIANTE
[OZ T HEfEE
1. #RIRE FEEABINYLHERH (BE=1E ) M FBINWAR T E2HE (B/\E)-

WL D EEAE AN HBATE
T
o
£

( F 2K J& : https://worksheets.clipart-

library.com/worksheet/fingerprint-2.html )

2. EMNEMENBERT AFREN T —RBEASREEAERS  FrAo N EENAERE -
(EmEAPE Ok L +—EASEE - AR RE—IEAEXRNEAEEE)

( B R 2RJR : https://www.chendurs.com/all-newsletters/how-do-fingerprint-scanners-work

9
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ERTATY.

& https://www.goodfreephotos.com/vector-images/fingerprint-vector-clipart.png.php )

3. Rl MEHEAEINRES A~ RAESERE

A.
B.
C.
D.
E.
F.
G.
H.
1.
(BRENEES)

vm
&an
WH
e
e

= =
AL

G

4. ZRMELHOFERE(OFEHOFABHMESMNKENZEEES ) K1
BR - REKFW® )

m EAUERIEEER
Z NEM-RE

S

1. FA#LER

~

MIEZ RIS H 2R & A) 48 -

X]
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3.

FRENEH  BRARPEMCZ B TESTEBIEAMEARS ) (IAFIS ) NEN -

FBRERER - MARAER(EZE T =B &k, (NGI) ER -

ZFEME L OSERE (O SEROABHNESMNZENDEEERS ) HEZ
BR - REKF® - )

Qr
KH
i
B

I:IR n-l-%

m#

\ /E% “sz n#m&z Bﬁ +E 2. /La\ 4{57J<Ii23*

"B EAER F e E
R ECENEARB(EE AR (REHREME )
AV AN -1 =-E
NEgh  (S2EBHB) - 62 81 - 2025 -

HAF)49u4 : https://chemed.chemistry.org.tw/
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