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The study of different environmental factors and time intervals of the latent

fingerprints quality on transparent plastic bags by magnetic powder method
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ABSTRACT

This research comparatively studied fingerprints quality on transparent plastic bags when
exposed to three different environments: outdoor, outdoor environments covered with natural materials
(Outdoor-hidden) and indoor environments. The process was conducted at 0, 1, 2, 3, 4, 5, 6, 7, 14, 21,
28, 30 and 60 days. Fingerprints were revealed with black magnetic powder and counted minutiae with
the Automated Fingerprints Identification System (AFIS). Over the same period, statistical analysis
confirmed that loaded fingerprints of the thumb were the highest quality in all environments and loaded
fingerprints showed more quality than natural fingerprints. It was found that loaded fingerprints could be
used for identification 3 days while natural fingerprints were 1 day after fingerprints exposed in outdoor
environment. When exposed to outdoor-hidden environment, loaded and natural fingerprints could be
verified within 7 days and 3 days, respectively. After exposure to the indoor environment, loaded
fingerprints could be used to confirm a person even after 60 days while natural fingerprints could only
verify a person until day 21. The result revealed that the outdoor environment has the greatest influence
on fingerprints deterioration. Fingerprints remain in an environment where fingerprints were protected by
covering with natural materials. addition, fingerprints exposed to indoor environments showed the least
deterioration. On the basis of this study, the environment and time interval are important factors in the
fingerprint degradation process. The findings will also benefit further collecting facile latent fingerprints

from packaging of narcotic crime scenes case of forensic scientists.
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Table 2 Loaded and Natural fingerprints in outdoor environment

Dependent Type of Type of Mean Std. Sig 95% Confidence
Variable fingerprint fingerprint Difference Error Interval

(Day) 0] () (I-J) Lower Upper
Bound Bound

0 -0.717 2.801 0.222 -6.263 4.830

1 5.433 2.060 0.968 1.355 9.512

2 c £ 12.833 1.613 0.001 9.638 16.028

3 % q:',' 8.917 0.982 0.002 6.972 10.862

4 E g 4.383 0.478 0.000 3.438 5.329

5 % % 1.400 0.282 0.000 0.841 1.959

6 - < 0.550 0.145 0.000 0.262 0.838

7 0.317 0.115 0.000 0.089 0.545

14 0.200 0.082 0.000 0.038 0.362
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Table 3 Loaded and Natural fingerprints in outdoor-hidden environment

46

Dependent Type of Type of Mean Std. Sig 95% Confidence
Variable fingerprint fingerprint Difference Error Interval
(Day) 0] ) (I-J) Lower Upper
Bound Bound
0 -0.583 2736 | 0.837 -6.001 4.834
1 9.767 2.353 | 0.011 5.106 14.427
2 14.083 2.352 | 0.007 9.426 18.741
3 = = 17.067 2.058 | 0.000 12.990 21.143
4 q:‘, .OE'; 21.750 1.939 | 0.000 17.910 25.590
5 % ;E? 23.650 1.913 | 0.000 19.862 27.438
6 % % 19.617 1.675 | 0.000 16.299 22.935
7 - z 14.967 1.623 | 0.000 11.753 18.180
14 6.567 0.861 0.000 4.863 8.271
21 1.867 0.265 | 0.000 1.341 2.392
28 0.283 0.068 | 0.000 0.149 0.417
Table 4 Loaded and Natural fingerprints in indoor environment
Dependent Type of Type of Mean Std. Sig 95% Confidence
Variable fingerprint fingerprint Difference Error Interval
(Day) )] (J) (I-J) Lower Upper
Bound Bound
0 0.950 1.930 0.844 -2.873 4.773
1 0.783 2.100 0.644 -3.375 4.942
2 0.900 2.092 0.825 -3.244 5.044
3 2.850 2.079 0.865 -1.267 6.967
4 € IS 3.300 2.099 0.730 -0.856 7.456
5 % q:.,' 7.750 1.989 0.447 3.812 11.688
6 f h_g 11.583 1.967 0.203 7.689 15.478
7 % % 13.450 1.887 0.076 9.714 17.186
14 S = 21.133 2.008 0.898 17.157 25.110
21 23.967 1.890 0.106 20.224 27.710
28 24.533 1.830 0.008 20.910 28.157
30 24.200 1.797 0.001 20.642 27.758
60 18.933 1.344 0.000 16.271 21.596
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Table 5 Fingerprints exposed to different environments for 1, 3, 7, 21 and 60 days

Day Outdoor environment Outdoor/hidden environment Indoor environment
Loaded Natural Loaded Natural Loaded Natural
fingerprints fingerprints fingerprints fingerprints fingerprints fingerprints

21

60
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