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Fully automated production systems are not always 
economically viable or feasible

Operators are the most flexible resources 

How to monitor and manage such highly variable and 
unpredictable environments



Materials & Methods: digital IIoT architecture
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Materials & Methods: physical layer
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The adopted indoor positioning system, based on radio-frequencies, is the ultra-wideband technology 

Anchors (ANs) 

Transponders (TNs)

Gateways (GWs)

Locating manager (LM)



Materials & Methods: software
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Dataset

LSTM hyperparameters

➢ 220000 input data (𝑋𝑖
0) related to the production process 

of 6 workers 
➢ Each input data consists of geometric positions, delta 

time, velocity, acceleration and area belonging
➢ Unbalanced dataset: 8% of picking/deposit activities

➢ Dropout={0.3, 0.5}
➢ Hidden size={64, 128, 256}
➢ Learning rate={0.001, 0.0001, 0.00001}
➢ Sliding window length={128}
➢ Batch size={64}



Materials & Methods: Case study
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Human-centric job shop in 
which 2 workers perform 

precision machining 
operations

The target is to detect picking 
and deposit activities in 
storage areas to evaluate 

products allocation in SKUs
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Class 1: Picking and deposit
The number of instances really belonging
to class 1 is equal to 638, of which 554
have been correctly identified by the
network, for a portion equal to 87%, this
value is represented by recall.

The number of instances that the network
predict as belonging to class 1 is 560, of
which 554 are correctly classified, for a
portion equal to 99%, this value is
represented by the precision

Confusion matrix for decision threshold = 0.60
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The developed architecture successfully 
recognizes picking and deposit activities during 

production processes

These output combined with a post processing 
are strategic to monitor human-centered 

production systems
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How the developed IIoT architecture is beneficial in human centric environments 

Evaluating the distribution of picking deposit 
activities in SKUs

Evaluating the social sustainability of workers 
during the order management



Conclusions
END/CONTACT

END/CONTACT

ACKNOWLEDGEMENTS

ACKNOWLEDGEMENTS

CONCLUSIONS

CONCLUSIONS

RESULTS

RESULTS

MATERIALS  METHODS

MATERIALS & METHODS

INTRODUCTION

INTRODUCTION

Process monitoringDigital IIoT architectureHuman centered 
production system



Conclusions: further research 
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0
1

DEPLOY THE TESTED & VALIDATED ARCHITECTURE

ONBOARD SENSORS ON THE UWB

INCREASE THE SET OF MANUFACTURING ACTIVITIES
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