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INTRODUCTION
ANALYSIS, VISUALIZATION AND INTERPRETATION OF 

BIOMETRIC DATA FROM MOBILE SMART DEVICES

• Process:

1. Smart device collects data.

2. Access corresponding data.

3. Compile data.

4. Clean data.

5. Exploratory visualization

6. Predictive modeling.

7. Engagement of stakeholders.

8. Scale-up and automation.
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TRACKING 

WORKOUT METRICS

• Cardio metrics:
• Time
• Distance

• Steps
• Routes (GPS)

• Type of workout (steady-state, interval, etc).

• Resistance training metrics:
• Lifts or movements
• Weight used

• Max weight lifted (can be risky!)

• Other Data:
• Date/Time
• Weather

• Scores
• Meals
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EXAMPLE

• Weight Lifting Exercises Dataset

• Data on Unilateral Dumbbell Bicep Curls

• Participant asked to perform bicep curls

• Curls watched by expert and judged:

• Good or Bad

• Goal is to use metrics from sensors to 

identify type of lift.

Source: Velloso, E.; Bulling, A.; Gellersen, H.; Ugulino, W.; Fuks, H. Qualitative Activity 

Recognition of Weight Lifting Exercises . Proceedings of 4th International Conference in 

Cooperation w ith SIGCHI (Augmented Human '13) . Stuttgart, Germany: ACM SIGCHI, 2013. 
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DATA COLLECTION

Data imported 

from wearables in 

CSV format.

CSV converted to 

analysis platform 

of choice

Data from 

separate 

wearables 

merged to 

create 

combined 

dataset.
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DATA CLEANING

• Erroneous symbol removed.

• Columns converted from 

nominal to numeric.
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EXPLORATORY DATA 

VISUALIZATION

Use of local data filter reveals structure by time
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EXPLORATORY DATA 

VISUALIZATION

Looking at only “Good” reps, we perhaps notice a 

trend (positive slope).

However, this isn’t always the case – and we still 

have 52 more variables to explore!
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FUNCTIONAL DATA 

ANALYSIS

• Data from wearable devices will often be “telemetric” type - many repeated 

measures of several metrics through time. 

• This is true of data from many sources.
• Machines output

• Traditional time series data

• Sensor data

• Vibration signals

• A wide variety of specific tools and methods have been created to deal with this

type of data:

• Signal Processing

• ARIMA Time Series

• Partial Least Squares

• Growth Curves via SEM

• Mixed Models

http://www.psych.mcgill.ca/misc/fda/

https://en.wikipedia.org/wiki/Functional_principal_component_analysis
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Mean FPC1 FPC2

w1 . w2 .
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FUNCTIONAL DATA 

ANALYSIS

Functional Data Analysis modeling for determining functional principal components to be used in prediction.
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EXPLORATORY DATA 

VISUALIZATION

Histogram showing distribution of Good bicep curls Histogram showing distribution of Bad bicep curls
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EXPLORATORY DATA 

VISUALIZATION

Violin plot of Functional Principal Components vs Bad/Good
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PREDICTIVE 

MODELING

Predictive modeling results using Random Forest Top summary column contributors to RF model
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ENGAGEMENT OF 

STAKEHOLDERS

Prediction Profiler for visualizing and understanding complex models
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ENGAGEMENT OF 

STAKEHOLDERS

Referring back to Functional PCA and time-series plots for interpretation of model.
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SCALE-UP AND 

AUTOMATION

Generate code from 

prediction model 

formula.
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SUMMARY
ANALYSIS, VISUALIZATION AND INTERPRETATION OF 

BIOMETRIC DATA FROM MOBILE SMART DEVICES

• We showed you how you can:

1. Access biometric data from smart devices.

2. Compile and organize said data.

3. Clean data.

4. Visualize and explore.

5. Create predictive models.

6. Stakeholder engagement.

7. Generate code from predictive models for scale-up activities.

Special attention may be needed to extract meaningful features from 

telemetric-type data.


