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Abstract

investigation direction. This study explores spectral nondestructive species identification method. Using CRI Nuance

In criminal technology, identifying bloodstain species is essential in determining the nature of a case and

spectral imager to carry MISytem 3. 0 spectral image analysis software, in the spectrum range of 450 nm—-950 nm, 180
groups of objects including human blood trace samples, animal blood trace samples, and mixed human and animal blood
trace samples on 30 carriers were analyzed by spectral image analysis. Results were analyzed using the slope difference
between the samples’ two substances. The hyperspectral imaging revealed that the three types of bloodstains could be

distinguished on most carriers, with discrimination rate exceeding 70%. This study supplements the bloodstains species

identification method and serves as a reference for an optical nondestructive bloodstain examination.
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Chicken blood and bovine blood used in experiment.

(a) Chicken blood; (b) bovine blood
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Table 1 Information and serial number of carriers used

Fig. 2

in experiment

Number Carrier Color Number  Carrier Color
1#  Canvas Dard Red 16# Leather Black
2#  Canvas White 17# Leather Brown
3#  Canvas Bright Red 18# Leather Green
4#  Canvas Black 19# Chamois  Dard Red
S5#  Canvas Brown 20# Chamois White
6#  Canvas Green 21# Chamois Bright Red
7#  Cotton  Dard Red 224 Chamois Black
8# Cotton White 23# Chamois Brown
9#  Cotton Bright Red 244 Chamois Green
10#  Cotton Black 25#  Paperboard Pink
11#  Cotton Brown 26#  Paperboard Bright Red
12#  Cotton Green 27#  Paperboard Yellow
13# Leather Dard Red 28#  Paperboard  Blue
14#  Leather White 29# Invoice White
15# Leather Bright Red 30# Envelope  Brown
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Table 2 Basis of quality assessment

Degree  Difference of rank mean (@)  Result of assessment
1 a<15 —
2 15<Ca=<<30 +
3 a=>30 ++
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Table 3 Rank mean difference of human blood, chicken blood, and mixed blood of human and chicken on five vectors

Human blood and

Number Carrier

Human blood and the mix of Chicken blood and the mix of

chicken blood human and chicken blood human and chicken blood
1 Dark red canvas 10. 84 9.16 1.44
2 Brown cotton 40. 60 37. 36 37.50
3 Bright red chamois 35.36 34.18 25.04
4 Yellow paperboard 27.90 21.24 18.76
5 Invoice 49.00 32.52 29.44

FA NG il B ARG TR A A R A B B DA 4

Table 4 Quality assessment results of human blood, chicken blood, and mixed human and chicken blood on five carriers

Human blood and

Human blood and the mix of Chicken blood and the mix of

Number Carrier chicken blood human and chicken blood human and chicken blood
1 Dark red canvas — — _
2 Brown cotton —+ 4+ ++ ++
3 Bright red chamois + 4 ++ +
4 Yellow paperboard -+ + +
5 Invoice ++ ++ +
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Table 5 Rank mean difference of human blood, bovine blood, and mixed human and bovine blood on five vectors

Human blood and Human blood and the mix of ~ Bovine blood and the mix of

Number Carrier . ) .
bovine blood human and bovine blood human and bovine blood

1 Bright red canvas 43.70 30. 14 24.10

2 Black cotton 33.44 13. 04 34. 30

3 Green leather 39.78 25.74 22.72

4 Bright red chamois 43.50 35.28 26. 26

5 Envelope 37.68 27.62 24.84

6 AL A LS A A TR A TR TR 24 b i B DT Ak 25 2R

Table 6 Quality evaluation results of human blood, bovine blood, and mixed human and bovine blood on five vectors

Human blood and Human blood and the mix of ~ Bovine blood and the mix of

Number Carrier . ) .
bovine blood human and bovine blood human and bovine blood
1 Bright red canvas ++ ++ +
2 Black cotton ++ — ++
3 Green leather ++ + +
4 Bright red chamois ++ ++ +
5 Envelope ++ + =+

R 30MAERAA L 6 R LR A BRI A S5 R TR

Table 7 Statistics of quality assessment results of 6 samples on 30 carriers

Human blood and the Chicken blood and the Human blood and  Bovine blood and
Number Hum‘an blood and mix of human and mix of human and Humar? blood the mix of human  the mix of human
chicken blood . . and bovine blood . .
chicken blood chicken blood and bovine blood  and bovine blood
1# — — — ++ ++ —
2 ++ — + ++ + +
3t + + + ++ ++ +
4# + + — ++ ++ ++
ot + + — ++ + +
6# + — + ++ ++ +
TH# ++ ++ — ++ + ++
8t ++ + + ++ + +
O# ++ ++ + + — —
10# — — — ++ — ++
11# ++ ++ ++ ++ + +
12# ++ + + ++ + +
13# ++ ++ + ++ + ++
14# ++ + + + — +
15# ++ + — ++ ++ +
16# + + — ++ + +
17# ++ + + ++ + ++
18# ++ + + ++ + +
19# ++ — + ++ ++ +
20# ++ + + ++ + +
21# ++ ++ + ++ ++ +
22# ++ + ++ + — —
23# ++ + ++ + — +
244# ++ ++ ++ + — —
25# + — + ++ + ++
26# + + — ++ + +
27# + + + ++ ++ ++
28# ++ + + + + —
290# ++ + ++ ++ ++ ++
30# ++ + + + + +
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