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(CSAFE) is to work on developing statistical models to be used in the interpretation of
forensic evidence. Through the utilization of statistical tools such as random forests
and sole finder we look to develop a model to identify shoe prints found at crime
scenes.
We compute Hu moments and use them as unique summaries of each shoe sole.
Hu moments are a set of eight summaries that are invariant to scale, rotation, and
translation. In theory, when these points are incorporated into a model, they will be
representative of the shoe itself.

Part I: Working with R Packages
• Images resulting from utilizing R software
• Similarities in data and distinguishing the differences
• Consistency in data indicates reproducibility of data collection
Part II: Random Forrest Model
• Identity determination between subjects (G & M)
• Train model: 60% of each test subject’s shoe data
• Test model: 40% of each test subject’s shoe data
• Accuracy of test model: 90% (correct identification – Fig. 3)

Materials and Methods
Materials Used:
•
•
•
•
•

Shoes
R software
Shoe Scanner
Test Subjects
R-packages

Methods:
• We used five different types of shoes with identical soles between two test subjects
(G & M).
• Subjects stepped heel to toe on a scanner while shifting weight to ensure a uniform
image
• Each shoe was scanned five times (100 scans total) to generate our data frame
• R software utilized to organize, visualize, and interpret data
• Scanned files were converted from the raw image to a negative image
• Performed preliminary analysis utilizing density plots and scatter plots
• The final model utilizes Hu moments as features for classification
• We built our model with the “randomForest” R package
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Fig. 3: Model Prediction
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Fig. 1: Parallel Coordinate Plot: A separation
of the shoes and test subjects.

Conclusion
In the future, we hope that our model can be applied to larger data sets
her
Information
while maintaining a high accuracy. The preliminary results lend support to
the idea that statistical methods for forensic shoe print analysis can be a
valuable tool when conducting forensic investigations. Going forward, we
will begin to compile a larger data set (consisting of identical shoes for
comparison) which we will then use to further test and train our model for
verification and reproducibility.
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