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Multi Modal Fusion

3rd GENERATION ID SOLUTIONS - PERSON CENTRIC



Cascaded Matching
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Quality-Based Fusion

 Combining multiple algorithms for the same modality and the same image
• Decide per situation on the best algorithm to use

 Probe and Gallery placed in a category upon ingest:
• per biometric image

• per identity

 Decide switching on category, based on:

• Quality: # minutiae points, lighting conditions, contrast, deformation, ..

• Angle: of an image, ..

• Type: color of the skin, color of the eyes, ..

 Switching dynamically between algorithms for each 1:1 comparison

• Requires proper score normalization!

• Implies multiple templates per biometric image

DYNAMIC USE OF MATCHING ALGORITHMS



Quality-Based Fusion - Results with Fingerprint

 After testing with multiple databases and multiple algorithms, we found that:

• Algorithms perform differently with different data

• More accurate algorithms are typically slower, hence requiring more HW

• With high quality images and multiple fingerprints, all algorithms produce accurate results

FINGERPRINT TEST AT FAR 0.001 WITH ELISE

Probe

Gallery

This matrix drives the decision which algorithm to chose at a given quality of probe and gallery

Quality-Based 
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Improved Scoring with FP

 There are many parameters by which one can categorize an algorithm
• For this presentation we chose a simple one: image quality

• We fixed the FAR (as well as possible)

 We then tried to find the optimal tipping point between Fast- and Accurate 

Matcher
• The Accurate Matcher is nearly always the better choice in terms of FRR

 Conclusion: the tipping point to switch between Accurate and Fast Matcher is 80
• For image pairs with a fused quality of 80 or lower, use the more accurate algorithm

• For image pairs with a fused quality of 80 or higher, use the faster algorithm

@ FAR = 10-5



Taking Cost into Account with FP

 More accurate algorithms are typically slower
• Slower algorithms require more HW, thus more cost.

• The graph below includes the penalty for slowness.

 Conclusion: the tipping point to switch between Accurate and Fast Matcher is 40
• For image pairs with a fused quality of 40 or lower, use the more accurate algorithm

• For image pairs with a fused quality of 40 or higher, use the faster algorithm

@ FAR = 10e-05
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