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By combining the three identification parameters:
1) FSS, 
2) Feature 

numbers N, 
3) Relative 

feature size (Z%)
A decision boundary 
is determined by the
Support Vector 
Machines (SVM) 
Method*. The KM 
and KNM CMF 
scores show clear 
separation. 
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Test of CMF method using 40 Fadul 
breech face (BF) images 

(*Trevor et al., The Elements of Statistical 
Learning, Springer, NY, 2008.) 

Decision boundary
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Test of CMF method using 18 NBIDE 
firing pin (FP) images 
18 firing pin samples from 3 guns / 3 ammos, including 45 
KM and 108 KNM image pairs.
All with strong circular 
sub-class 
characteristics caused 
by the turning 
manufacturing process 
of firing pin.
Due to the curvature 
shape of the firing 
pin, images may 
have large area of 
dropouts.



















CMC result on FP dataset
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Translated CMF score based on SVM decision boundary

  16

  61

  30

   1

   4    4

   6    6

   4

   6
   7

   1

   3

   1    1
   2

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Relative distance based on SVM decision boundary
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Advantages of the proposed CMF method
(continued)

The difference between the CMC and 
CMF distributions is due to the 
difference in each single-parameter 
distribution.

CMF distribution

CMF distribution
using relative distance
based on SVM decision 
boundary

CMC 
vs. 

CMF

• Potential higher accuracy: 
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