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Abstract
The purpose of this assignment is to assess the effects of
maritime environment (e.g. sea water, fresh water,etc) on
the performance of fingerprint recognition systems. For
the purpose of this project, we obtained two kinds of sen-
sors that will perform the data acquisition using two sep-
arate methods. To conduct a series of experimental trials,
we will recruit volunteers to contribute their fingerprints to
the dataset. In the course of this project, we will examine
the difference of pruning in fresh water vs. seawater and
will address the potential problems that can arise with fin-
gers that dry out after exposure to these environments (e.g.
cracks or salt crystal debris). Finally, we will use a graph-
ical plot, receiver operating characteristic (ROC) curve, to
illustrate the final result.

1 Qualifications
Hourieh

• Coursework: MAE 9, ECE 187, ECE 173, ECE
172A, ECE 161A, ECE 153, ECE 251CN

• Programmed in C, Java, Python, and MATLAB

Karan

• Coursework: CSE 8a/b, CSE 12, CSE 20/21, CSE
100, CSE 105, CSE 130, CSE 132a, CSE 101 and CSE
131

• Programmed in C/C++/Java
• Familiarity with functional programming languages

(e.g. Python, Ocaml, prolog).
• Expert in database and data structures.

2. Questions
- What is the biological basis of and proper scientific
name for ‘pruning’ of the finger skin?

- How long does it take for pruning to occur for a finger
that is immersed in water?
- How is pruning different for fresh water vs. seawater?
- What literature exists that addresses fingerprint
recognition system performance for wet/pruned fin-
gers?
- What is an ROC curve? what role can they play in
this study?
- What other measures could be used beside ROC?
- What problems can arise with fingers that dry out af-
ter exposure to seawater (vs. freshwater), e.g., cracks
or salt crystal debris?
- How does water temperature affect pruning?
- Could gender, race, and age be significant?
- What other features should be evaluated (e.g. ridges,
minutiae and bifurcations)

3. Milestones
• Week 1&2: Research the causes and effects of pruney

fingers or water aging
• Week 2: Data acquisition and data analysis
• Week 3&4: Familiarize ourselves with the provided

SDKs by both companies
• Week (4-5): Develop a suitable experimental protocol
• Week (5-9): Analyze the experimental data
• Week 10: Write the final report

4. Division of Labor
This project requires a clear and detailed experimental pro-
tocol which requires an extensive research. Since a simi-
lar project was done by the researchers at R&D Center of
Mitsubishi Electric Corporation in Hyogo, JAPAN, we will
spend 1-2 weeks understand their methodology and if it is
applicable to our project. So while one team member is
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examining the related studies, the other member will pro-
ceed with researching the biological effects of pruning. Af-
ter the second week, both team members will familiarize
themselves with the provided fingerprint scanners and their
SDKs. Using an appropriate experimental protocol, we will
collect print samples and add it to our dataset. Lastly, we
analyze the experimental data.

5. Software
• SDKs provided by Companies A and B that comes

along with the sensors

6. Dataset
We will recruit colleagues and classmates to contribute their
fingerprints. After prolonged exposure to water (possibly
15-20 minutes), their finger tips will be wrinkled which
means pruning has occurred. Then we collect print sam-
ples with two different sensors and at different time slots
(immediately after withdrawing from water while still wet,
immediately after drying, 10 minutes after, etc).

7. Methodology
We approach this project by carefully examining the past
relevant projects. In this case, we found a fingerprint
authentication device designed and developed by the re-
searchers at R&D Center of Mitsubishi Electric Corporation
in Hyogo, JAPAN. In their paper, they compared the con-
ventional fingerprint detectors to their designed fingerprint
scanner. They claim that unlike the conventional detectors,
their scanner is capable of detecting dry and/or wet finger-
prints as well as uneffected fingerprints by maritime envi-
ronment. Scanning the wet fingers using a conventional sen-
sor results in ”visible breaks” in the fingerprint pattern due
to direct contact of fingers with the optical surface. How-
ever, the proposed device can obtain unaffected fingerprints
since the wrinkles will not directly contact the prism sur-
face. Thus, the proposed model can capture patterns similar
to unaffected fingerprint by moisture [2].
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