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Fleet Monitoring Approaches 

• Fleet-Based Condition Monitoring:
• Focuses on monitoring the condition of a specific vehicle or machine within the fleet.

• Emphasizes monitoring each unit of the fleet separately.

• Includes monitoring the condition of components such as the engine, tires, brakes, and other 
specific elements of a vehicle.

• Centralized approach to individual units.

• Fleet-Wide Condition Monitoring:
• Involves comprehensive monitoring of the entire fleet as a whole.

• Concentrates on combining data from all vehicles or machines in the fleet.

• Aims to provide an overall picture of the condition and performance of the entire fleet.

• Takes a holistic approach to fleet-wide analysis.
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• Fleet-Based Condition Monitoring:
• Based on novelty detection:

• Clustering

• Distance between modeled curve and feature curve
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• Probabilistic Process:
• Applied to a normal distribution, it displays probabilities associated with different values.

• Helps understand the range and likelihood of potential outcomes in a given scenario.

• Probabilistic Density Function (PDF):
• PDF visually represents the likelihood of outcomes for a random variable.

• The curve illustrates the probabilities linked to various values of the random variable.

• Stochastic Process:
• As the PDF evolves over time or space, it becomes a stochastic process.

• Each realization of the process is unique, and the PDF captures probabilities at different 
moments or locations.
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• How do we fit data on a PDF? 
• Bayesian Information Criterion (BIC) and Akaike Information Criterion (AIC)

• List the candidate distributions considered (e.g., normal and exponential)

• Using of maximum likelihood estimation (MLE) to fit each candidate distribution to the data.

• Compute BIC and AIC for each distribution using the fitted parameters.

• BIC=−2×log likelihood+k×log(n)

• AIC=−2×log likelihood+2k

• k: The number of parameters in the model. For example, in the case of a normal distribution, 
k would typically be 2 n: The sample size of your data.
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• How to create the Stochastic Process of a Mechanism
• As the PDF evolves over time or space, it becomes a stochastic process.
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• How to create the Stochastic Process of a Fleet
• As the PDF evolves over time and machines, it becomes a stochastic process.

• How to combine:
• Weighted combination

• Product combination

• Maximum combination

• Minimum combination

• Non linear combination
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Mean & Variance Amplitude

• Mean is a trend among the fleet

• Data do not follow a specific distribution so to estimate the variance. Variance is 
depending on the speed 
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Data Acquisition Data pre-process Filtering Order Extraction 

Make data on same length
Assume all the machines are operating 

under the same speed 

4 matrices (4 orders)

Column 1 speed 

Column 2 to 8 the 6 machines

4 new matrices (4 orders)

Column 1 speed

Column 2 the mean value of order 
amplitude of the order of machines

Column 3 the variance of order 
amplitude across the fleet of machines

Train the GPR for each order for mean 
and for variance, with the measured 

speed.
Compare the measure with the trained 
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Conclusion

• Improvements/Changes
• MCMC for speed estimation

• Try to solve and implement the inverse problem idea

• Maybe CNN on estimating speed
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Thank you!
Merci!
Grazie!
Gracias!
Dziękuję!
!متشکرم

Ευχαριστώ!(Efcharisto!)
Bedankt!
Xièxiè nǐ!

धन्यवाद!(dhanyavaad!)
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