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Project O - Developing Methods for Comparison of Cartridge Breechface Images

Project Rationale & Goals Results

Materials & Methods

Pairs of 

Cartridge Case 

Images

How similar are 

the images? 

Were the cartridge 

cases fired from 

the same gun?

Reference Data

•NIST’s Ballistics Toolmark Research Database 

(https://tsapps.nist.gov/NRBTD)

•13 data sets of different guns 

and ammunition

•>1000 images of known origin

•2D and 3D data

•e.g., 1200 x 1200, values are reflectance or depth in 

Pre-process images:

1.Select breechface marks

2.Level image

3.Remove circular symmetry

4.Filter

Use all pixels as features

Align: Grid search

Similarity metric: Maximum 

correlation between images, 

taking into account rotations 

and translations

Unsupervised 

threshold-based 

approach

Baselines:

•Published results

•Published methods

(Tai and Eddy 2018)

Methodology

𝜇𝑚

Future Work

Conclusions

• Existing methods are not fully automatic and open source

• Proposed ways to get linked data set and standardize 

evaluation

• Comprehensively evaluate on >1000 images in 2D and 3D

• Automatic methods have potential but some way to go in 

terms of doing away with examiner testimony

Discussion

• Performance on 3D data is better than 2D

• Clustering improves results for those with middling 

performance 

• AUCs of over .9 for 9 of 13 data sets

• Results are comparable to in literature and an improvement 

over baseline of published methods

Implement Congruent Matching Cells Algorithm 

for comparison (Tong et. al 2015)

Incremental improvements (surface identification, 
computational efficiency, etc.)

https://tsapps.nist.gov/NRBTD

