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Agenda
The use of AI for sperm
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• AI applications in sperm selection

• The advantages and limitations of AI approaches

• Clinical implications and future trends 



What is AI?
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Artificial intelligence is the simulation of 

human intelligence processes by machines, 

especially computer systems



Rising interest of AI in healthcare
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Ghayda RA et al, 2024



AI in Sperm Selection
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• Computer vision for morphological analysis

• Pattern recognition, predictive analytics

• Deep learning algorithms for motility prediction

• Automation of sperm grading and sorting

Panner Selvam et al, 2024



Types of Automated sperm analysis

Several approaches of automated sperm analysis on the 

global market. 3 big groups based on the principle they 

use to determine semen parameters:

• Computer-assisted sperm analysis (CASA)

• Photometric system-based sperm analysis (SQA 

Vision)

• Artificial intelligence (AI) based tools (e.g. 

Automated LensHooke X1 PRO Semen Quality 

Analyzer) – newest and still developing 

technique on the market. Based on the machine 

learning algorithms.
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Rational for testing an Automated sperm analysis 
system
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Accuracy and Consistency

Reduction of Human Error

Efficiency and Speed

Standardization



How to select the best sperm using AI

• Sperm Concentration

• Sperm Motility

• Sperm Morphology

• Sperm DNA integrity

• Testicular sperm
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Systematic review
Sperm Concentration
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• Accuracy of 90% - good correlation to manual evaluation

• False identification of spermatozoa (debris)



Systematic review
Sperm Motility
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• Sperm head movement - Good correlation to manual evaluation

• Novel tail-to-head movement – Accuracy of 97%



Systematic review
Sperm Morphology
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• Form, shape, size

• Stained images - Con

• Real time analysis - Pro



Systematic review
Sperm DNA integrity
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• Sperm chromatin structure assay (SCSA) – fixation and staining

• Real time evaluation - Good correlation to manual evaluation – Accuracy of 90%



Systematic review
Testicular sperm
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• Prediction models for the presence of sperm

• Detection and identification of sperm



Other applications using AI for sperm
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Mobile AI Applications 
for Sperm Analysis
Do it yourself
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•Rapid and Cost-Effective

•Modern kits are accurate and user-friendly.

•Do not assess all semen parameters.

• sperm concentration and motility.

• Range from red (not ok) – orange – green (ok)

•Privacy and Convenience

•Lowers the first step for men to go to a fertility clinic.
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Advanced selection techniques
Sperm identification device SiD



24/1/25

Retrospective analysis

• Higher SiD scores gives higher successful fertilization (P = 0.004) and better blastocyst formation (P = 

0.013)

• Real-time assisting of the ICSI operator

Sperm selection assistant SiD
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Prospective sibling oocyte study

• Comparable biological outcomes

• Takes out differences between laboratory staff experience

Sperm selection assistant SiD



Sperm tail beat

Sperm flagellar movement, FAST (Flagellar Analysis 

and Sperm Tracking). 

• Combining imaging, mathematics, fluid dynamics 

and computer science 

• Better fertility diagnostics and improving 

treatment 

• Vital to understand how the tail of sperm cells 

move and consume energy

Free download: https://www.flagellarcapture.com
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Sperm tail beat

Image analysis (FAST) gives flagellar waveforms

• Hyperactivation can be analysed

 

Calculates the metabolic health of the sperm
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Advanced selection techniques
Automatic SpermSearch

Study question

Can an artificial intelligence (AI) improve the speed and accuracy of identifying sperm in 

complex testicular tissue samples?
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Automatic SpermSearch

Metric AI Model Trained Embryologist P-Value

Time per Field of View 0.019 ± 1.4 × 10⁻⁴ s 22.87 ± 0.98 s P < 0.0001

Accuracy (%) 89.88 ± 1.56 83.22 ± 2.02 P = 0.017

Precision (%) 91.27 ± 1.27 100 (considered baseline) NA

Sperm Identified (out of 688) 611 560 NA

Summary answer: Trained AI can identify sperm in real-time instantly with higher accuracy, 

not only reducing strain on embryologists but increasing sample coverage in a shorter time.
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Automatic SpermSearch
Proof of concept
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Automatic SpermSearch

Study question

Can artificial intelligence (AI) improve sperm searches 

in azoospermic samples?

• compare AI with embryologists on static images

(time, recall and number of spermatozoa)

• sperm search with AI integrated into an ICSI microscope

      embryologist using with or without AI
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Automatic SpermSearch
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Automatic SpermSearch
Results

1/ Images

• Reduce the time

• Better recall

2/ Side by side

• Reducing the time using the AI

• No difference in number of sperm found
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Brussels IVF use case

Up to 20 hours

● Problem
○ Time consuming (manual) sperm search
○ Special skill required
○ Fatigue – losing focus

• Solution
○ Fully automated solution
○ Higher precision
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T’Easy
Making TESE easy…

●  Fully automated tool for sperm search

○ Lower the risk of false negatives 

○ To help with objective decision making

○ When to stop, very important question!!

○ Decision impacts genetically own children
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Funding
Belcoo – transregional R&D project
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Collaboration
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Human versus Machine
Proof of concept

T’Easy Confirmed Human
False 

positives
Missed 

detection
Precision Recall

Sample 1 309 304 340 5 36 98,4% 89,4%

Sample 2 227 223 240 4 17 98,2% 92,9%



Advantages of AI in Sperm Selection
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• More objective and consistent

• Faster and more efficient analysis 

• Make better-informed decisions for patients



Limitations and Challenges
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• High setup costs

• Need for robust training datasets

• Watch out for BIAS!

• Ethical concerns 

• Patient data privacy 

Panner Selvam et al, 2024
Strengths, weaknesses, opportunities, and threats (SWOT) analysis of AI and ML in 
andrology



Clinical Implications
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• Potential to increase fertilization and pregnancy rates

• Can support subjective human assessments

• Role in personalized medicine



Future Directions
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• Development of real-time AI-assisted sperm selection systems

• Integration with other ART technologies

• Ongoing research and collaboration between AI developers and fertility clinics
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AI won’t replace us, 
but someone using AI will
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Thank you!
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