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ADAPTIVE SAMPLING:   

RISK-BASED ENVIRONMENTAL MONITORING
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OVERVIEW

• THE FACTORY: 

• … WITH A 

• What is risk?

• How do we measure and model it?

• How do we improve observing the factory microbial state?

• How do we respond to issues?

• ADAPTIVE SAMPLING: 
and
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MICRO RISKS IN THE FACTORY ENVIRONMENT

observing the microbial state of the factory where is it 

hot? where is it cold? 

measuring the microbial state of specific locations at 

specific times

• Where do I look?

• How often do I look?

• How many samples can I afford?

• What action do I take?

How does a limited set of samples inform me about the 

factory state as a whole?
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WHAT CONSTITUTES RISK?

Severity: if something happens, how bad is it?

• Positivity rate … 

• For a location that never tested positive

• If we measure location A once a month and 

location B once a week, 

Number of positives

Number of observations

Estimated risk Uncertainty of the estimate
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MODEL vs. REALITY
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VALUE AT RISK

ESTIMATED RISK UNCERTAINTY OF THE ESTIMATE

VALUE AT RISK

How bad does it get on a “usual” day?
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𝑠𝑎𝑚𝑝𝑙𝑖𝑛𝑔 𝑝𝑜𝑖𝑛𝑡𝑠

𝑠𝑎𝑚𝑝𝑙𝑖𝑛𝑔 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 ∗ 𝑣𝑎𝑙𝑢𝑒 𝑎𝑡 𝑟𝑖𝑠𝑘

By modifying sampling frequency, we while controlling for the sampling volume.
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REMAINING RISK AND SAMPLING 
OPTIMIZATION

Remaining risk at optimal frequency distribution (constrained)
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MIGRATION

Distance Description similarity

Product TeleportationPeople

Time

Relative importance of different transmission mechanisms
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EXPLORATORY SAMPLING

Time

Improvement of time-to-detect through risk-informed sampling
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ADAPTIVE SAMPLING

Risk 

Migration

Expert-
informed 
severity

HIGH-RISK 
SAMPLING 

POINTS

LOW-RISK 
SAMPLING 

POINTS

WHAT 
MIGRATION 
MECHANISM 
HAS MOST 
IMPACT?

PLANT
HYGIENE/
PROXIMITY 
ZONE

TRAFFIC

•
PRODUCT, 
PEOPLE, 
EQUIPMENT, 
TELEPORTATION

SAMPLE 
POINT INFO

•TYPE, 
LOCATION, 
HISTORICAL 
RESULTS

RECENT 
OBSERVATIONS

INTELLIGENT SAMPLING

FACTORY DYNAMICS

DETECT ISSUES FASTER

PREVENT FUTURE ISSUES
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•

• SOFTWARE/SERVICE OFFERING 

• COME SEE US A 

GLOBAL ARCHITECT FOR DATA AND 

GENOMICS SOLUTIONS

Hannes.Pouseele@biomerieux.com

ASSOCIATE DIRECTOR, AUGMENTED 

DIAGNOSTICS

Julien.Defferrard@biomerieux.com
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