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▪ Challenges

▪ Inter-Class Similarity

▪ Intra-Class Variability

▪ Class Imbalance

▪ Transitions

▪ Effort and consistency of labels

▪ …

Classification of human activities

Bird. Natural Language Processing with Python (S. 222). 2009
Bulling. A tutorial on human activity recognition using body-worn inertial sensors. 2014

Prediction Phase

Training Phase

Feature 
Extraction

Input

Feature 
Extraction

LabelMachine Learning

Classification Label

Input



3

Approach
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Real-world system as logistics application scenario

Laboratory environment 

Real-World Evaluation

IMU time series (real system)

Data recording in replica Semi-automated Annotation

Documentation of system design

Formal description of human activities

Manual Annotation
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Layer Concept
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Semantic Attributes

Visualisierung der Attribute von Markus Heinzelmann
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Semi-automated Annotation

Semi-automated Annotation

Data Recording Manual Annotation

Manual RevisionClassification

Annotated Dataset
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Logistics Application Scenarios
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Laboratory Data Recording

▪ Synchronized Recording of

▪ RGB-Video,

▪ Marker-based Motion Capturing,

▪ IMUs of varying configuration
and placement.

▪ 16 h of recorded material in total

Check the dataset!
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Annotation Tool

Check the tool!
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✓ First time definition of semantic attributes for 
transferable activity recognition in industrial settings

✓ Mode of data generation in a laboratory environment

✓ Motion patterns are proven to be sufficiently close to 
reality

✓ Novel, publicly available dataset (FAIR) 

✓ Semi-automated Annotation using a reference

Summary
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