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ADAPTIVE SAMPLING: y
RISK-BASED ENVIRONMENTAL MONITORING




OVERVIEW

THE FACTORY: A LIVING SYSTE!

... WITHA MICROBIAL R
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:
reduce risk and maximize resource e
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MICRO RISKS IN THE FACTORY ENVIRONMENT
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ENVIRONMENTAL MONITORING: A RISK MAP
observing the microbial state of the factory where is it
hot? where is it cold?

ENVIRONMENTAL SAMPLING: A SNAPSHOT
measuring the microbial state of specific locations at
specific times

* Where do | look?

* How often do | look?

+ How many samples can | afford?
- What action do | take?

FROM A SNAPSHOT TO A RISK MAP?
How does a limited set of samples inform me about the
factory state as a whole?
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WHAT CONSTITUTES RISK? \i

RISK: THE LIKELIHOOD OF S(
i i ow badis it

Estimated risk

How likely is an out-of- How certain are we ab

Positivity rate ... If we measure location A once a month and
location B once a week,

For a location that never tested positive certain abou

there ze

1 Number of positives
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MODEL vs. REALITY ‘I
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LISTERIA RISK IN
FROZEN FOODS
PLANT

@
VALUE AT RISK b

REAL WORLD
EXAMPLE

RISK: THE LIKELIHOOD OF SOMETHING HAPPENING

ESTIMATED RISK UNCERTAINTY OF THE ESTIMATE

VALUE AT RISK

How bad does it get on a “usual” day?
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REMAINING RISK AND SAMPLING W |-

OPTIMIZATION o | ©

REMAINING R

2 sampling frequency * value at risk

sampling points

By modifying sampling frequency, we while controlling for the sampling volume.
e Remaining risk at optimal frequency distribution (constrained)
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MIGRATION ‘I o

HOW DO MICRO PROBLEN
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Relative importance of different transmission mechanisms
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EXPLORATORY SAMPLING

RISK PROPA

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

DETECT ISSUES FASTER

HIGH-RISK
SAMPLING
r POINTS
RECENT
LOW-RISK
OBSERVATIONS SAMPLING
SAMPLE POINTS
POINT INFO
*TYPE,
TRAFFIC LOCATION,
HISTORICAL
PRODUCT RESULTS
PEOPLE,
EQUIPMENT, ®
PLANT TELEPORTATION WHAT
HYGIENE/ MIGRATION
PROXIMITY MECHANISM
ZONE HAS MOST

IMPACT?

FACTOR

PREVENT FUTURE ISSUES
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SOFTWARE/SERVICE OFFERING
COME SEE US A

H J
GLOBAL ARCHITECT FOR DATA AND ASSOCIATE DIRECTOR, AUGMENTED
DIAGNOSTICS

GENOMICS SOLUTIONS
Hannes.Pouseele@biomerieux.com

T

Julien.Defferrard@biomerieux.com

m, Connect with me m Connect with me
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PIONEERING DIAGNOSTICS



