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Aspect Data Curation Data Augmentation

Definition Process of organizing, cleaning, and 
managing existing data to ensure 
quality and usability.

Technique of generating new training 
samples by modifying existing data.

Main Goal Improve data quality and reliability. Increase data diversity and quantity.

Dataset Size Often reduces or refines the dataset 
by removing errors or duplicates.

Expands the dataset by creating 
additional samples.

Methods Used Data cleaning, deduplication, 
correcting labels, filtering irrelevant 
data.

Transformations such as rotation, 
flipping, cropping (images), synonym 
replacement (text), noise addition 
(audio).

Impact on Model Leads to more accurate and reliable 
training data.

Helps improve generalization and 
reduce overfitting.

























Distribution Mismatch in IoT
A major challenge in IoT learning: Training 

environment differs from deployment environment.

Examples:

○ Sensors trained indoors but deployed 

outdoors

○ Data collected on asphalt but deployed on 

gravel

○ Device location changes signal patterns

Distribution mismatch reduces AI performance.



Why Distribution Shift Hurts SSL
● SSL learns representations from unlabeled data

● Learned features depend on the training distribution

● Distribution shifts break learned invariances

● Models fail on unseen environmental conditions



Data Augmentation - Sensor Signals

● Data augmentation artificially increases dataset diversity.

● Goal: Expose AI models to many environmental conditions.

● Benefits:

○ Simulates environmental and operational variations

○ Improved robustness and better generalization

○ Reduced need for expensive data collection.























Conclusion
● Key Takeaways:

○ Data quality is critical for AI in IoT.

○ Raw sensor data often contains noise and irrelevant signals.

○ Data curation techniques remove low‑quality samples.

○ Coreset selection identifies representative subsets.

○ Data augmentation improves robustness.

○ Combining these approaches enables reliable AI‑IoT systems.
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