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Abstract: Conventional fingerprint powders used during crime scene investigations pose potential health hazards.
Thus, multiple natural replacement powders, including squid ink powder, indigo and rice powder were used
to develop (visualize) latent fingerprints on non-porous surfaces (e.g., glass, plastic and tile). Fingerprints
developed using the natural powders were compared using the Automatic Fingerprint Identification System
(AFIS) with those developed with traditional black powder. The peak areas of ridges were also compared using
densitometric image analyses. Collectively, objective and quantitative evaluation methods were developed. The
effectiveness of natural powders varied depending on the surface but, in general, squid ink powder performed
well on most surfaces. Indigo powder performed well on tile surfaces, while rice powder performed well on
glass surfaces. Plastic was the most difficult surface from which to develop fingerprints. Image analysis using
Field Emission Scanning Electron Microscopy (SEM) demonstrated the importance of the size and shape of
natural powder particles to properly adhere to the ridges. Although densitometric image analyses did not correlate
the number of minutiae and ridge peak areas, an unbiased, objective evaluation method would be possible using
image analyses with a reference image. Additional experimentation will yield safe and cost-effective natural

powders with which adequate fingerprint development can be performed.
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Squid ink (A)
Fig. 1. Colors and shapes of three natural powders (A-C).
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. Images of fingerprints analyzed by AFIS with minutiae
points and ridge patterns, (1) inked fingerprint, (2)
developed with squid ink powder on the tile.
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Table 1. The mean number of minutiae identified in developed fingerprints with natural powders analyzed by AFIS (N=12)

Surface type

Glass

Plastic

Tile

Depletion series

Depletion series

Depletion series

1 2 3 4 1 2 3 4 1 2 3 4
18 151 185 139 57 32 33 48 233 193 207 121 1
A 238 139 20.8 183 0 0 0 0 34.1 238 222 18 24
174 156 283 169 0 0 0 0 213 276 27.1 195 72
172 113 114 2.7 1 0.3 0.1 0.5 407 297 175 127 1

Natural
powder 27.9 5.4 5.1 72 0.89 0 0 0 372 285 273 238 24
7.8 5.1 74 33 0 0 0 0 279 316 246 214 72
Time(h)

279 215 167 106 14 56 119 33 177 1.5 8.4 8.6
C 25.6 163 33.5 8.8 6 1.11  1.67 0.56 205 10.6 12.8 12.1 24
19.1 109 129 7.4 2.2 14 03 0 232 17.1 145 155 72
428 42.1 451 396 172 239 182 12 454 439 484 493 1
D 482 483 47.1 468 245 3 029 1.14 51.1 513 49.8 507 24
314 298 331 329 0 0 0 0 422 419 428 345 72

(A)=Sepia ink powder, (B)=Indigo powder, (C)=Rice powder, (D)=Black powder, (+ S.D.) not shown
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SEM ( X 100)

Image

CP Atlas

Pl

Fig. 3. Image analysis of developed fingerprints with natural powders using CP Atlas 2.0 and SEM images (X 100), (A) squid
ink powder on the tile, (B) indigo powder on the glass, (C) rice powder on the plastic.
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Fig. 4. Mean number of minutiae found on the glass (= SD),
(A)=squid ink powder, (B)=Indigo powder, (C)=Rice
powder, (D)=Black powder.

o =LA E(inked fingerprint)e] S (56 M) = 715
o2 ZARTe AL AYH L & 1344 764 %
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NMZ 7 =2 HEEHE BATH(Table 1). & &
2o] 73-%- 49.8% (1h), 45.7 % (24h), 34.1 % (72h), &3
o] HERZL 321% (1h), 42.5% (24h), 31.1 % (72h),
83 AELE 30.7% (1h), 49.8 % (24h), 13.9%
(72h) k. At o2 AR D FollA A7FF(19~28
Myt FElEd e 7 dEa9t 58k oy
T2A1 7o) A HE A A Sols 2o H=E

7 skE o] A E 544 o] wEE el a7
I

AaEE Age 1Y Ao d=59 o) A9 L AR o) AAIEATHFg. 4).
A 2 B mEA S E3HE AFE e SAE T A 19, 1MZE 3dAF Al sA R
TH(Table 1). o ThRAERMS AunE ThE A 54 A5t 4ATS 3 ATk 5 5
2 ¥ g A A& o] Aol ek AR FEA oA B4 WA A ST}
APA Folg e@h 2 vl oy Ede A% WRd 4P B BUe efel WE vuw Ay
ARAFEE AR Hol=rt b dmHel H B ojglen, & Fdo A9 JARE Foll =2
sfef wig- Ao Ao HolHER el A% g E4W A7 Ugkot MAge] SRS ulso]
2FE ] A E(10 3] oPhE FHlste] AFstodorst  HARH SR =55 I & 5 AATHTablk 1, 2)
By AR ol2ld ol f2 ARRINE FB 24470 ATE ARN) B 54T Fof w7
ArpLYe AR AL 13 FRG ARS FUS 2 1] AFE AR B F2 47 AR 4
2 =23kl o vk SRt AWYRY BFEE 24470
AN ST ARA F7189) Sus) g F
311 w2l #H 2 AR ARt AR HE Bl F3e] &
AARLe] A7 = WA HZE 95te] FrlE 7he ol & AR ETh Iy 72417b0] AuEA
Table 2. The average of area value using CP Atlas 2.0
Surface type
Glass Plastic Tile
167.6 139.6 496.6 1
A 311.6 183.6 179.2 24
369.2 220.2 366.8 72
Natural 287 81.2 3334 1
atuta B 171 333.8 742.4 24
powder
302 175.2 387.2 72 .
Time(h)
873.4 685.6 767.8 1
C 1007.2 346.2 705.4 24
818 563.4 1336 72
358.6 229.2 1369.8 1
D 486 191.4 1293.2 24
468.6 209.8 1037.4 72

(A)=Sepia ink powder, (B)=Indigo powder, (C)=Rice powder, (D)=Black powder
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Fig. 5. Mean number of minutiae found on the tile (£ SD),
(A)=squid ink powder, (B)=indigo powder, (C)=rice
powder, (D)=black powder.
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Fig. 6. Mean number of minutiae found on the plastic (= SD),
(A)=squid ink powder, (B)=indigo powder, (C)=rice
powder, (D)=black powder.
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Fig. 7. SEM images of powders.
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