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Problem Statement

With more and more digitalization, more machines record sensor data

 The huge amount of data generated by machines in shop floors, and by production processes, 
makes the use of AI a top priority

 The sensors data can be used for instance to detect failures or unexpected changes in the machine 
using AI

 Applying ML/AI to industry 4.0 (in particular to CE*) is a challenge, we need,
ML frameworks/libraries enabling the implementation of robust ML/AI algorithms
Enough meaningful data to be analysed
Clear application use cases and support from the experts in this field

 Because often not enough data of the machine failures exists, unsupervised anomaly detection 
techniques are used to detect these potential failures and unexpected changes
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*CE = circular economy 
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KOGNY Overview
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KOGNY an intelligent framework with technical components 
for:

• Data Dimension Reduction & Data Pre-Processing
• Fault Diagnosis & Health Condition Estimation
• Remaining Useful Life (RUL) Prognostics
• Predictive Maintenance Support

Different industrial application areas (logistics, eletronics, aviation, …) Maintenance Planning & Scheduling
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Objectives

 Detect failures or changing behavior like degradation of a machine or a part of it

 Algorithms shall work on different machines, with many different configurations

 Algorithms shall be fast enough

 Have an easy-to-use interface to create new models, so the end user does not 
need to code anything
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KOGNY Overview

5

Industrial 
Use Cases

Maintenance 
Scheduler

API API

Raw Data

Data 
Pre-processing

(Input: Raw Data)

Models Building
(Autoencoder, Predictor)

Evaluation
(Output: 

Anomaly Score)



© ETSI 2025. All rights reserved.

Preprocessing
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- Remove NA 
- Scale data
- Reformat to 

sequences
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Models (Algorithms) 
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Model: 
Autoencoder
or Prediction

Evaluation
Output: Anomaly Score
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Solution Innovations

    Use of real data, implemented in an interactive way with the manufacturers

 Implementing several anomaly detection techniques, analysing various datasets

  Built on top of solid ML/AI libraries such as Tensorflow (from Google) and Keras

  Implemented in Python -> makes its integration with other frameworks easy

  Command based and graphical user interfaces 
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Results (1/2) 
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That the anomaly likelihood 
for the healthy bearing goes 
up, is caused by the vibration 

of the breaking bearing. 
Because both bearings are 
attached to the same shaft.

The anomaly detection technique works in simple production environments:

Degradation in the breaking bearing was detected three days before it was detected 
by the operator.
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Results (2/2) 
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Anomalies because two 
reconfiguration events 

occurred in the machine.

• Results from complex machine (51 sensors) 
• No data is available for known failures
• Algorithm is able to detect reconfiguration events
• Reconfiguration events do not have preceding 

degradation so the likelihood of an anomaly rises 
quite sharply.
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User Interface

Many different functionalities like analyzing the dataset, applying preprocessing, 
modeling and evaluation are supported

Currently between four different model types can be chosen:
Standard Autoencoder
Long-Short-Term-Memory ( LSTM) Autoencoder
LSTM Predictor
Principal Component Analysis based model

  Once the model is deployed the results are available through a REST API 
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User interface (Example) 
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