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Fig. 1: Rolled, plain and latent fingerprints 
with typical fingerprint features (singular 

points, minutiae, roi)
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EXPERIMENTAL RESULTS
�Database: NIST Special Database 27 (258 latent fingerprints and 

mated rolled prints)

�Our approach outperforms the commercial matcher Verifinger due 

to the better performance of our descriptor-based alignment, which 

also leads to a better minutiae pairing.  

CONCLUSIONS
�Latent fingerprint matching is a challenging problem. 

�The proposed alignment scheme leads to performance 

improvement (~10%) over a commercial matcher. 

Fig. 3: Cumulative Match Characteristic (CMC) curves
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Verifinger − Manually Marked Minutiae
Our Approach

Fig. 4: Examples of successful and unsuccessful matches

INTRODUCTION
�Matching latents to plain or rolled fingerprints that are stored in law 

enforcement databases is a very challenging task.

�Features extracted from a latent need to be matched to a very large 

database (often millions of rolled images) in order to identify one or a 

list of suspects. 

�It is very difficult to automatically extract reliable features from 

latents. 

�Features in latents such as minutiae (most used feature in 

fingerprint matching), region of interest (roi), singular points, are 

typically manually marked by latent experts (time consuming). 

�Our goal is to improve latent matching accuracy by using as 

few manually marked features as possible.

ABSTRACT
Identifying suspects based on impressions of fingers lifted from crime 

scenes (latent prints) is extremely important to law enforcement 

agencies. Latents are usually poor quality images –blurred, 

smudgy, small area. Our goal is to improve latent matching 

accuracy by using few manually marked features. We propose to 

align the latent with the fingerprint in the database using a descriptor-

based Hough Transform, establish minutiae correspondences, and 

compute a global similarity score. Our experimental results show

improvement in the performance compared to a commercial matcher.

LATENT MATCHING ALGORITHM
�Input to matcher: manually marked minutiae in latents and 

automatically extracted minutiae using commercial matcher in rolled 

prints. 

�The proposed latent matching approach consists of three main 

modules: alignment, minutiae pairing, and score computation.

Fig. 1: Rolled, plain and latent fingerprints with typical fingerprint 
features (singular points, minutiae, roi)

Fig. 2: Overview of latent fingerprint matching approach
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