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Ag = |l = (6)
A; = Ky = Kj] (7)

After a lot of experiments, the 7 indicators of the characteristics of the 3D footprint are subject to
normal distribution, and the threshold value of each index can be determined by using the mathematical
statistics and the experimental data. By comparing the measured data and the theoretical threshold, we
can determine the attribution of the trail, so as to achieve the purpose of determining or excluding the
suspect. Seven indicators reference threshold as shown in Table 1.

Table 1
Indicators A2 | A | A% A, | Ac Ag A,
Threshold 451 25| 22 8 8 11 54
Reliable probabilty Greater than or equal to 99%

The measurement and calculation of the data will be in the form of a table in the database, the
database can be added, delete, query and other operations. Finally output the "footprint test report".

Experiments

In order to verify the accuracy and practicality of the system, simulate the crime scene, and actual
collect the 3D footprint plaster model, put it into the footprint box and running the system for test.

The footprint characteristic parameters of this system are shown in Table 2.

Table 2
Indicators | Steep | Semi steep Hallux steep | Downangle | Upangle | Footlength Foot width
Figures 7.82 25.0 20.5 147 6.53 5.1 11

Summary

This paper designs and develops a 3D footprint analysis and testing system with the accurate ranging of
laser sensor and computer image and data analysis technology based on LabVIEW platform.
Experimental results verify the practicality and accuracy of the system, which shows that the system can
assist investigators to conduct a quantitative analysis of the three-dimensional footprint characteristics,
but there are also a number of issues need to be improved:

1) The extraction and calculation accuracy of the footprint characteristic parameters have a higher

requirement for the reduction of the previous three dimensional footprint models.

2) Continue adding measurement and calculation parameters of foot back palm area’s feature points.

3) Also need to set up a perfect three-dimensional footprint sample network database and a unified

inspection standard.
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