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MetaSystems White Paper

AI-DRIVEN FORENSIC SPERM DETECTION
MetaSystems – Innovative Solutions for Automated Microscopic Imaging

Sperm cells are a crucial piece of evidence for solving sexual crimes and are usually
detected by microscopy. The smart scanning solution by MetaSystems automates
the search for sperm cells in forensic specimens. An advanced algorithm based on
a Deep Neural Network (DNN) brings the advantages of artificial intelligence (AI) to
forensic microscopy. Automation of microscopic imaging can contribute to shorten
turnaround times in specimen examination.
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Easy interactive review of spermatozoa with a convenient display of gallery images.
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Storage of all object coordinates
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quick relocation on the slide.
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Metafer operated scanning system.
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ing for medicine and life sciences. We
provide a slide scanning solution to

For microscopic detection of spermatozoa in forensic samples, we have
configured a scanning system operated by our Metafer software with the
two illumination modes brightfield
and fluorescence. Thus, the system
supports three different staining
techniques, i.e., Christmas Tree staining (Nuclear Fast Red/Picroindigocarmine), Baecchi stain (acid fuchsin and
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On popular customer demand, we

orescent staining kits. This allows you

implemented one of the latest ad-
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Want to Know More?
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Would you like to know more about
how MetaSystems uses artificial intelligence?

Please

contact

us

at

info@metasystems.ai.

scanned, we support our customers
in high-throughput applications.
Figure 1: Deep learning is a subfield of artificial intelligence. A Deep Neural Network (DNN) optimizes

This method is for Research Use Only and not

Forensic Starch Particle

to be used in diagnostic procedures.

Detection

its predictions by comparing the predicted image
label to the actual label given by the expert. In this
way, a DNN finds useful features for image discriminations without human interaction.

The software module Metafer SpermFinder DNN can process forensic
specimens stained with “Christmas
Tree” (Nuclear Fast Red/Picroindigocarmine) or Baecchi (Acid Fuchsin/Methylene

Blue)

staining

in

brightfield illumination. A typical slide
is scanned in 15 to 20 minutes. The
software stores object coordinates of
detected sperm cells and allows for

One way to prove that a condom was
used in a sexual assault is to detect
starch particles using light microscopy. Most latex condoms are coated
with a thin layer of corn starch to prevent the latex sticking to itself, which

ment Accountability Office, Report to Congressional Requestors, Title: DNA Evidence DOJ Should Improve Performance
Measurement and Properly Design Con-

When polarized light is used, the

trols for Nationwide Grant Program;

starch granules show the typical “Mal-

March 2019.

tese cross” birefringence pattern
when examined under the microscope.

*2 The Washington Post, 03/23/2019,
https://www.washingtonpost.com/crimelaw/2019/03/23/nationwide-dna-testing-

Our colleagues are currently working

suitable graphics card is required for

on the incorporation of artificial intel-

DNN-based calculations.

ligence to support the detection of

Specific Demands

*1 GAO-19-216; United States Govern-

makes the condom easier to unroll.

easy relocation of cells on the slide. A

Slide Capacity is Scalable to

Sources

starch granules in an automated microscope solution. Thereby, the detection of starch granules is a promising addition to the AI-based sperm

Systems operated with our Metafer

detection in forensic samples that we

software can be configured to meet

already offer.

backlog-has-nearly-doubled-despite-billion-federal-funding/
*3 NCJ 250384. The National Institute of
Justice is the research, development and
evaluation agency of the U.S. Department
of Justice. Title: National Best Practices for
Sexual Assault Kits: A Multidisciplinary Approach.
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*4 Sperm HY-LITER™ (Independent Forensics, Illinois, USA).
*5 A. De Moors, C. Frégeau, Forensic Science International: Genetics Supplement
Series 3 (2011) e35-e36.
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