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Intelligent trace color separation method based on multi-band light source

GAO Yi', YU Ying’, YANG Xu’, XIANG Shuangxi’

(1. Key Laboratory of Trace Inspection and Identification Technology (Ministry of Public Security), Criminal Investigation
Police University of China, Shenyang 110035, China; 2. Key Laboratory of Optoelectronic Information Control and
Security Technology, Tianjin 300308, China; 3. School of Electronics and Information Engineering, Changchun
University of Science and Technology, Changchun 130022, China)

Abstract: For the conventional color separation photography technology was difficult to obtain the clear image
information and rich texture characteristics, a trace color separation photography intelligent system based on
multi-band light source was designed. The multi-band light source module was designed by STM32, LED,
additive color effect and complementary color principle to solve the problem of selecting monochromatic light
corresponding to different trace backgrounds. The light source module that could be moved up and down, left
and right was designed by hybrid stepper motor, DEV8825 motor driver module and STM32 to solve the
problem of finding the best light distribution position. Through the improved FS-SIFT registration algorithm
and the introduction of the second-generation Curvelet fusion algorithm, a combined image processing system
was designed to solve the problem of unsynchronized trace extraction and image processing in conventional
photography. The experimental results show that the brightness contrast between the background and the trace

image photographed by the system is larger and the quality is better. After the improved FS-SIFT algorithm
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registration and the second-generation Curvelet algorithm fusion processing, the average standard deviation of

the image is increased by 1.25 times, the average information entropy is increased by 1.70 times, the average

gradient is increased by 1.46 times, and the average amount of information and texture features of the obtained

image are richer.

Key words: trace evidence; color-separation photography; monochromatic light source; optimal position; FS-

SIFT; second-generation Curvelet
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(b) FeAEfr

prints on surface of light yellow cards
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Table 3 Comparison of indicators of grazing incidence and

optimal position trace image

brife 2 IEISR IR
AL 17.14 3.100 7 0.009 1
S ES A 19.88 3.6314 0.0103

(a) FAERI ARG (b) BAEMEER (o) MAEAIE  (d) RfEAIE90°
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14 184 SIFT BEEHHE S IR
Fig. 14 Feature point extraction of traditional SIFT al-

gorithm

(a) AR B G (b) RAEMEEIR (o) SfEAE  (d) IRfEAIEI0°
90° [l % PEUGARFAE £ B2

15 B FS-SIFT BA4HE 12 Y
Fig. 15 Feature point extraction of improved FS-SIFT

algorithm

M 14 FE 15 0T LLE Y S () FS-SIFT 45
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AF S8R, TR 4R TF 7 D BC VAR R, e 5 R .

RS 1RGSIFT Eik5 FS-SIFT BURNHERS B FRdE)iE#E
Table S Characteristic accuracy and time consumption of

traditional SIFT algorithm and FS-SIFT algorithm
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BT JUAS 28 U C O BE BT 40 48R 308 ik 1Y 1]
BAE B EARKEET
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EERE 90° M IR IR 1 2 K1, G4 SIFT Bk Aek
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Table 4 Objective evaluation indicators of the best position

image and the best position 90 ° image

SIFT  EAEfI®E 643 327 51.85 10.3
HAERIEI0° 643 334 51.94 10.1

FS-SIFT A& 577 525 91.40 3.5
BN B0 577 519 90.10 3.6

brifE22 {5 5% SRR
I fE B EIR 21.08 10.402 7 0.0713
A7 B 90 % 20.93 10.396 4 0.071 0

P2 B IR 1 R RRAE A, K 1B 14(b) Al
B 14(d) (e AR 7 B4 AF A5 38 BRI R o A 07 B
90°FFfIE ST FEHR &1 ) L 48 SIFT B33k A7 R o, ¢
& 15(b) F1 & 15(d) i FS-SIFT %5 % ¥R A7 Fic i, 45
AN 16 frR .
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Fig. 16 Image registration with traditional SIFT algorithm

and image registration with improved FS-SIFT

algorithm
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Fig. 17 Comparison of fusion trace images of secondary
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generation Curvelet algorithm
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Table 6 Objective evaluation indicators of fused image of

secondary generation Curvelet algorithm
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FS-SIFTH 1k e 23.27 14.136 3 0.094 4
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