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The impact of conventional fingerprint development methods on minutiae in criminal
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[Abstract] As a crucial piece of evidence for identifying individuals in criminal investigations, handprints play a
decisive role in solving cases through their detailed characteristics. This article examines the impact of three
conventional techniques—physical manifestation, chemical manifestation, and optical manifestation—on nine
types of detailed characteristics, including the starting point, ending point, and bifurcation of papillary lines. The
study finds that differences in manifestation methods, environmental factors, and time may lead to changes in
non—essential characteristics. For instance, powder manifestation tends to obscure subtle features, while
excessive use of "502" glue fuming manifestation can cause lines to adhere together. The research proposes the
need to select the optimal combination of methods based on the material of the object and the time of
deposition, and to develop low—toxicity reagents and artificial intelligence—assisted technologies to enhance the
accuracy of handprint identification and provide theoretical support for criminal investigation practices.

[Key words] criminal investigation; conventional fingerprint; development method; minutiae; impact

FIFATE T, T EIE D R B IIE, FEA 5 R il X AT
BAgUEER L. FHEEETRRILRII FEHSER, #
PN B[R] — Pk e, A A 2 15 R — AR RO 23 B IR 2 7%
LR o I 1 EL RS R A R SRR, AL REE
A ALE KOR R, RESRHELE R 30 SO0 3. LRI
ARETIZ N, (B AR RURE AT RE R A 58 b RHRF I 3 B ALk AR
o, BN 3 B ek i B I, SUERRIE AT e AR ) B BOE AR
o BEAN, TR 2B 2 T B 0 BRSO RAE SR SOk, A &
TR E R AR R oK o R, BT TR BT VR T R AR R R
Wi, AR T3 € HERA L, B ATE Se B S Rl 2 K A

1 BEAFHNERFEFLXSHARE

FED RIS B A 8O A AR ELAE T, 58 2 4R
GURAL Y RTALTEAS « W B 2 B AT LB B 28N, Ay AR i
PR AR« WA SRS R TR SO IE 2R I, T2 SCEoxt L s ok
SRRV V% U 368 o S B S AORE L K e (R PR, B 0 R
P RS o A RIS SRR, N R AR 5V
TR A B A ol PR L RAORE, BT = i 5 SR R A 7
ERR G, M TERIAIR SO 67 B BER R
R, JSOCHOTRCP 4E AR B2 9, BURAMEI
TN o b RE AR, JCHGE T8 D S T

10 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Journal of Safety Science and Engineering

HEFFE5ILIESIR
HI3LOE AW eA 1.062025 4
SCEM: RS | TS (ISSND: 2972-4716(P) / 2972-4724(0)

o = RINES BLANS, WERRRERIE, Bk RS &, e
TR 2 A 5 2 ThRe

2 FHHETHFUEREZMEER

2. 14T REE S Y

FLRGUZRAE I T BN 4 (1 B B, AN TR IE AT LT 9
REATEERE: (DA gukiahm, Q) &k Quk%&1k
Wy Q)rBL GIERAN A, W8S SRILE S (5)/NVa:
SRR (6) NER: SURTE I A IRIREE R (7) /D
Mr: FEBAHATSIZR IRk (8) /M. JH T 5= RIS ELLE; (9)
N KRN T LR 0 SR G5 o X SRR I SR IR
A 44, Iy BUS 2RI “Y” TBAr 30, 54 SRS 2Rl &,
ANV R BT E R AR L5 4 o AETHI S0 o, R AE S5 7
BT REA MR, O B R — A E DGR
Wt BN, 5IEELLE LR IR L IEA, SIS0 2 I 02 i
[ 5 54, FLAM T AL F il A A 8 BN B T
B ARWERIC T .

2. 2AE AR ZE T R

FENAM TR AEA R 2 R R EEF UL R =R E. &
Je, BINEZERRRBEIRER, A%, WERAFNEERFEREAR
F B2 ML G B OB BUHIE RUR AL, R 4015
TR BT 0T P58 5o S v I o LR, RS IR R AN L TR AR
b B2 TR B SRR R R AR, i = R T B
DA ZE K, AF SRR T SRR S i A . e, B 1]
IR 22 K AR i s A R i, 36 B ) S 2 o B A 15 R A
I B SRAZ AL, 51 T S0k i 2L sl R AE R 10 BT AER, 5 BCLE S e H B
AR ZE R UL ERFEILEER, (3R —FOEAR K4 TR
PR ZE R, (AR RHEA (R RS E

3 FIEMESRENFH S I A A AT IR B
A

3. DB oK B

TETSETE B oK BEEAE N T R B A, @i i
L R D S s A i SURT AL, e B FH G 40015 R AE B 2 e L
UM . AR, B G200 H UL BB RS,
LA Rl 4 4 B R s 2 T 5 T PN 2, U HGE TR i 1
e R AN DL RS &R, ETE M 2 IR SR AL 5 & S R
ANREZEGNATRFAE . SR, R BR M B2 R AR 1T AR 7 26 Bl
BASULR AT AR I AN AIE, A P Sl AR 802k s JoF R 1A 57 B

GERIL24/IN) | RIS A S B0 0 R B, S BUASCR KR 59,
F RSB TVE A LA, BRAF R ) BEAS 24 5y 36 IR AT ZG T2,

BE— DR IE SE R L Sk R, T 4 B AR T S T BN BRI
[FIE B A TY, 5] an iR 4 R THI L P 75 480 LAUskD 3, (R 122k
ATE T 10 G X DNAKG A () 9 LE AR o
3.2 “502” KRk
“502”7 Ji B RFIERL EBSEBENRART A R
EROR, BRI 2ITVR T BN LR AR 45 o FL IR B i
WIERARR ML A AREY, 5F IR BLAE BSL AR EVR,

TCHGER T BALA, (EEEFR BNV A WA . SR,
LI R IR YL : 3 B B R 5 S BN, BRI sl o)
B S A VMRS, R JE 2 LU o b U HERR It ., 2
& JE Bl R A I [A) BE 25 W RE S AU 2kl Rl G, PRAGAHRAEHH IR
FE, BG5S o DRI, 34 7R AR 45 ) T I TR AR B, DAk
B dE A Z R TP e R SR R R, Hom ot 5 5E R AT
WANABE RN AN EE TR, HRE4 56055 H A
T3 DR TR R B

3. i R I%

THI AT 2 v, T B 5 B 2% 4 5 R P s e S I
BEZER, P =S IEERE AHEAR, HIRAERRSE
YHHTRAE B YIAH R A Z 7R AR S8 B Mk B i R,
RE A BUR DT B A 2R B L, 3 A 2 S A R
AW, TSI RIS SR, MR 2 S 80
PUEHE R, AN FEC B IR, 38 7T Re LU L 20T BB, 5% ks
AE s IR . SEER R, KR T SR 4tk & ik, H &
UG B/ /N IR S5 T ED AT R AE AR B 2 1 I, R AR 25 57
AR T E SR A EENE . A, RIS BRIEAR Y, 5
TS T ERT R, B — 2 M 59 AT RHE R AR E M R AR AE
JRIPR, B = ERVETE SR AR AT A e T 4R SRR 1 B R, BRI
e Rl A $2 T+ T B0 SDNAR A Hh 2, SRR e e . ARk TR 46
G IR ] SFREAERAE, LAt MU AT R RS20

3. ALEE A Sy i

DA =55 0T B S5 B 7 Y 0T 4 KA 9 52 00 DR 2 A 5T 22
M 525 A8 4k TR BRI AR L, B R B 5 S BBk i SR L,
AN /NIRSESESTRRAE TR0 28 T B2 30%, T efi =1 B ik B
REHE FEDNAKS tH 28, {H 7] B8 (R4 25 S B A L R A8 K, RRAIE A T
TCL s S A A1 o BRI R T SR B B B, B IR R 2> Ak
FRT B B LA IR, (B s B 45 AR ] e i s IR IR, T4 4
R BT AL S BRI, PR R IE A B0 R 2 1)
[, 25 DRI 5% B8 T2 AN R AE, a0 4E He TR S0 2 i 15 340 4 B 5z 4m
Ao R ARSI RS ARTR RIS, AT RRAE AR RO ALk =
20%, = BRI A7 4 25 K B R B AU b R i 2, MG EE X
S5 AE R VR VR IR T B A I8 SR R L, (RS Q)R A
i, HREAE S R A7 LE 15%-25% KR 25 o Sk Hh 7 AR 3 25 Ay 1k
IEFETTVE, G1Anxd 58 A 56 R A R 20O 280 56, DLF
AN AR B SRS se e

4 FIEMERERFNBRBEARMBLEIL

4. 1V RIR BRI

FENRIMEAR RIS T F R B R E, JikikF
SR 7 B T2 A o 5 T B B I TR, B A WK DR
F RS HERTE . 503 SRS OGH ARBE R, K
FHAR AR I, 1) F B0 BT AR %) FE I B A e, 59 ok B
SUATEWT AT I o o T-ARaK  ARM ARG R 2 FLAR T, 12 Wk
FEONIE A, Guei = EmE vk, il OB AE R B A, B
SR IR I FED o 5 T BIE B I AL, AT 45 & 540 507,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 11



Journal of Safety Science and Engineering

HEFFE5ILIESIR
HI3LOE AW eA 1.062025 4
SCERAL RS | TS (ISSND: 2972-4716(P) / 2972-4724(0)

56 UAB A0 S B, P4 DL SR BOR S AL AR 4T o A I
HOREAE “SEE R B TR, S kTS G, B DR AR AS
TR BEAh, BEox 7 25 44 2B S R, N5 B
R TR, 456 5 1 58, s eME ST AR R
BRAE o 33 2 T VA D IR B, AT SR 2 4R T BN R B R R 5 4
e ATEENE .

4. 28R BGETT A

TR IR B E SO TR e N\ $e it B B R BORSH,

HARMXT IR TSR B R EE . SRR BRI R R,
AR AT NECRBGET5 R T o B %, T RARTEYE L wox LU E
P10 37 28 S5 BT A O S 11 & 24 i PR 50 e =l E A 3,
HER Y LT A, HAR AT 5T i R IR AR e - it i
TR EL . SINHG T 2 KA SRR 77, 7T &
AR, RN B 5 T B0 5 1 S X B, SR TR IR T
BRI . K, S N DB REROR M BIRHIE mibR €, BEA AL
Wb NRZE . ARG T ENHO RN TS, 5 52 E K R R
Wijo TSI ANE LR 2 2] B BRI SURARFAE, SCELRD R XS,
JEHE T B T2 A B S R ) S AL e i,
BRE R GRS HESR IR 5 5 0 RS, Wi R N R GR e
FIWr, R AR KRN R, SR AL & 1,
Dt Ao 4% B A LU N R A IR, B DR A H IR e P P o
BN G54, JREFRTHIE SR HE A AT SEdE

4. 3RV IR L

N PRAUETH S A0 A rh o LT BN R B EOR AR KT, 75 AR
VERTESR AN T, R RAT “ el pm — B B IR, 5k
AP AT AR AR AL, WA T IHE T TP A 5y 1 B R DX 3, PRk
LS A PORIR . AEERIE AR D, RS i 2 30 WS,
S AT A AL I A, RS AT G XA AT AR A I, g e A
H#R(E SEUESRAIR . [FR, #E AR HEUETFE, NEK
J R R LA R RIS G, A1 E BRI US TE 4, sl v G, 9 JE
LEDNAGP T BIIE 26 AF o BAb, T BT o B 40 A e PR I
TR REE, FARGE IR . Pt B AR A T L, £ AR B O i
T, W VIR E Ry, T H0E BN B IER . BHx
ANTFIRA BT AR T, A T B 3 R A (R 4R, Bk AR . 7 A

A RS KE 1H BER PR 2K B 2 R, T R S T R T A e R
G E RRE AR 22 5 VR R, AT R B SR T B A R
I EA R S (R 8 e S A e

5 ZERIE

FEME NI S 2 S BAE, AR et N e B A
YeEtEVER . W MTFEN BB R N, 1B AT BE R AR SR
R SRR 2 R R E 2 5, SBURHIE R A A R AL . 4
un, YyER L B FE R AN BRRRAE, fb 2 0 o] B I R SR R RS
SULRTHMNE, T2 A 2 AR A T BRI A i . X e ik
S IR P R I8 B B R R S R 2R JLRIE T e AR
T, R AT AR A T 22 57 o BRI, O Ab 7 V0 B T e,
SRR, 456 N TR BEH AR HBVRRAE R 5, JF 4R 2o Y
BT ARHK, T T RGN R AR & 2 B4 il
G T, DT B4 R, A R AR AL 5 AT 4
R HEo

[5% 3Cik]

(112 F,ZR FF0EFFAF 08I T Lt a5 e
o [J]. 1A 47,2024(19):114-116.

[1&#E. X TFURTREAFHNFERWRILAK
R 5 R A,2020(22):145—146.

BIF H . hE, B fiE,F X THENRM B EABET
By By B 58 R (0040 4R 1,2021,43(4):474-483.

[415K B2 72 R =500 & o F B9 R 20 40 30 3 K 1F R (0. 3% | 1
,2021(14):185-186.

(51 Uk, & 4 8. % T F FUR S0 36 1) =R 2 BOR B 3R 3
[J]. B A 38 % 4,2025(1):172-174.

(O 2 2%, Ty 4 AR L B0 R 3 6 B 4% R 7 A1) 35 107 25 o 9 B AL
[J].3=#4 %,2019(21):147-148.

EE T

HUEHE(1984——), F 3%, N EF i E& BA, K F A, 3
BB EGH AT SA R LR R 6 AR FRAR
JRiEE AR K iR Ae B3 SR I AT E

B FH(1980——), %, 3%, 1L T 4 L Fa WA R IEK b+ b 2
SHR—BEE AR F @A RITAIE R F IR EE T,

12 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



