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of latent fingerprints on melamine-coated wood

Abstract

The majority of criminal activities in Thailand involve property crimes, sexual offenses, and life-threatening cases.
Perpetrators often leave behind crucial forensic evidence, particularly fingerprints. Such incidents typically occur within
homes or buildings as perpetrators search for valuables from household furniture, which is often made from melamine-coated
plywood. Melamine-coated plywood is known for its durable surface, heat, and steam resistance, making it an excellent
material for furniture production. This research aims to study appropriate techniques and compare the quality of latent
fingerprints using various detection techniques and their durability periods on oak-colored, melamine-coated plywood.
The techniques studied include yellow powder dusting, magnetic powder dusting, Rhodamine 6G, and Basic Yellow
40, with time intervals of immediately, 6 hours, 1, 3, 5, 7, 14, and 28 days. The latent fingerprints obtained were then
analyzed using the Automated Fingerprint Identification System (AFIS) to count the number of minutiae points. The
results were statistically analyzed using Chi-square tests and two-way analysis of variance. The research findings
indicate that Rhodamine 6G is the most suitable technique for detecting latent fingerprints on melamine-coated plywood,
followed by Basic Yellow 40, magnetic powder dusting, and yellow powder dusting, respectively. It was also found that
latent fingerprints remained detectable even after 28 days. The comparison of fingerprint quality revealed significant
differences in the effectiveness of different detection techniques at the 0.05 level (Chi-square = 53.224, p = 0.000).
However, the time intervals did not show significant differences in fingerprint quality at the 0.05 level (Chi-square =
30.778, p = 0.327). Furthermore, there was an interaction effect between the detection techniques and time intervals
that influenced the quality of latent fingerprint detection on melamine-coated plywood (F = 7.425, p = 0.000). This study
provides insights into selecting appropriate techniques for latent fingerprint detection, particularly highlighting the use
of fluorescent dye principles with Rhodamine 6G and Basic Yellow 40, which offer exceptional durability. The findings

serve as a guideline for selecting suitable techniques for detecting latent fingerprints on melamine-coated plywood.

Keywords: Latent fingerprint, melamine-coated wood, minutiae, Rhodamine 6G, Basic Yellow 40
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Table 1 Criteria for scores of the number of minutiae.
Number of minutiae Grade Quality level
56.84 - 71.00 A Excellent
42.63 — 56.83 B High
28.42 — 42.62 C Medium
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Study of the techniques for enhancing the visibility and durability period

of latent fingerprints on melamine-coated wood
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Table 2  Study of the techniques for enhancing the visibility and durability period of latent fingerprints on
melamine-coated wood
Techniques Yellow Powder Magnetic powder Rhodamine 6G Basic Yellow 40
Durability Period X Grade X Grade X Grade X Grade

Immediately 24.67 D 52.00 B 44.67 B 14.33 D
6 hr. 5.00 E 40.00 c 60.33 A 53.33 B
1 day 00.00 E 39.67 c 52.00 B 40.67 o]
3 days 00.00 E 00.33 E 51.00 B 56.00 B
5 days 8.67 E 1.00 E 40.00 o] 47.33 B
7 days 11.67 E 433 E 33.00 o] 36.67 o]
14 days 00.00 E 5.33 E 48.67 B 29.33 o]
28 days 0.33 E 00.00 E 45.00 B 9.22 E
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Table 3  Results of a comparative study of the quality of latent fingerprint with techniques on melamine-coated

plywood using Chi-square.

Level of latent fingerprints

Techniques Total Chi-square  Asymp. Sig. (2-sided)
E D C B A
19 3 1 1 0 24
Yellow Powder
19.8% 3.1% 1.0% 1.0% 0.0% 25.0%
15 1 2 6 0 24
Magnetic powder
15.6% 1.0% 2.1% 6.3% 0.0% 25.0%
0 2 4 12 6 24
Rhodamine 6G 53.224 0.000*
0.0% 2.1% 4.2% 12.5% 6.3% 25.0%
3 4 5 7 5 24
Basic Yellow 40
3.1% 4.2% 5.2% 7.3% 5.2% 25.0%
37 10 12 26 1 96
Total
38.5% 10.4% 12.5% 271% 11.5% 100.0%

Table 4  Results of a comparative study of the quality of latent fingerprint with durability period on melamine-coated

plywood using Chi-square.

Durability Level of latent fingerprints Asymp. Sig.
Total Chi-square
Period E D c B A (2-sided)
2 3 1 6 0 12
Immediately
2.1% 3.1% 1.0% 6.3% 0.0% 12.5%
3 1 0 4 4 12
6 hr.
3.1% 1.0% 0.0% 4.2% 4.2% 12.5%
3 1 2 4 2 12
1 day
3.1% 1.0% 2.1% 4.2% 2.1% 12.5%
30.778 0.327
5 1 2 1 3 12
3 days
5.2% 1.0% 2.1% 1.0% 3.1% 12.5%
5 1 2 3 1 12
5 days
5.2% 1.0% 2.1% 3.1% 1.0% 12.5%
6 1 3 2 0 12
7 days
6.3% 1.0% 3.1% 2.1% 0.0% 12.5%
14 days 6 2 0 3 1 12
6.3% 2.1% 0.0% 3.1% 1.0% 12.5%
7 0 2 3 0 12
28 days 30.778 0.327
7.3% 0.0% 2.1% 3.1% 0.0% 12.5%
37 10 12 26 11 96
Total
38.5% 10.4% 12.5% 271% 11.5% 100.0%
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Table 5

Study of the techniques for enhancing the visibility and durability period

of latent fingerprints on melamine-coated wood

Results of study of the techniques for enhancing the visibility and durability period of latent fingerprints on

melamine-coated wood using Two-way analysis of variance

Source of variation Type Il Sum of Squares df Mean Square F P
Technique* Durability Period 167.833 31 5.414
Error 46.667 64 729 7.425 0.000*
Total 214.500 95
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