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Data Science

Extraction of knowledge from large volumes of data that are structured or unstructured
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Introduction - Visualize and Analyze Time-series loT Data

 The internet of things has numerous applications in healthcare

* remote monitoring ,smart sensors and medical device integration

* Healthcare loT has the potential to

* keep patients safe and healthy
* improve how physicians deliver care as well

* boost patient engagement and satisfaction by allowing patients to spend more time interacting with their doctors.




What i1s a Time Series?

» Set of evenly spaced numerical data

e Obtained by observing response variable at regular time periods

* Forecast based only on past values
e Assumes that factors influencing past, present, & future will continue
 Example

Year: 2001 2002 2003 2004 2005
Sales: 78.7 63.5 89.7 93.2 92.1




Objective

* To find of the temporal relationship of “events” identified in the data collected from different
sources.
* The underlying hypothesis is that the sequential patterns will spring from the large amount of

multi-dimensional data sources if visualized and analyzed in the right and smart way




Weekly Plan



Week 1

e Get familiar with R by taking Datacamp Free R course

* Install R and RStudio (see links above) and try R programming

* Try sample R code to create data frames

e Try sample R code to read and write CSV files

e How to create an R notebook on RStudio

* Paper reading: Medical Internet of Things and Big Data in HealthCare



https://www.datacamp.com/courses/free-introduction-to-r
https://www.datacamp.com/courses/free-introduction-to-r
https://www.datacamp.com/courses/free-introduction-to-r
https://www.r-project.org/
https://www.rstudio.com/products/rstudio/download2/#download
http://www.r-tutor.com/r-introduction/data-frame
https://swcarpentry.github.io/r-novice-inflammation/11-supp-read-write-csv/
https://rmarkdown.rstudio.com/r_notebooks.html
http://cecsresearch.org/vcl/RET18/index_files/hir-22-156.pdf

Week 2

e Complete Datacamp Free R course

* Research and hands-on experience: from raw accelometer CSV data to R data frame

e Paper reading: Medical Internet of Things and Big Data in HealthCare



https://www.datacamp.com/courses/free-introduction-to-r
https://www.datacamp.com/courses/free-introduction-to-r
https://www.datacamp.com/courses/free-introduction-to-r
http://cecsresearch.org/vcl/RET18/index_files/hir-22-156.pdf

The Background

1.Wearables and mobile apps today support symptom
tracking, disease management, and care coordination

2.10T allows different devices to send and receive data
enabling better connectivity, data processing, and
analytics

3.Data challenges in IoT:
» Large-scale machine generated time series
» resolution, scale, complexity
 visualization and analysis
» Feature engineering + Data Science
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Week 3

e Research and hands-on experience: convert R data frame to plotting

* Paper reading: Health Monitoring and Management Using IoT Sensing with Cloud-based Processing:

Opportunities and Challenges



http://cecsresearch.org/vcl/RET18/index_files/Moeen_HealthMonitor_SCC2015.pdf
http://cecsresearch.org/vcl/RET18/index_files/Moeen_HealthMonitor_SCC2015.pdf
http://cecsresearch.org/vcl/RET18/index_files/Moeen_HealthMonitor_SCC2015.pdf
http://cecsresearch.org/vcl/RET18/index_files/Moeen_HealthMonitor_SCC2015.pdf

The RET Goal

Research and evaluate visualization and analysis methods for time-series data
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Week 4

e Research and hands-on experience: R interactive plotting

* Paper reading: Health Monitoring and Management Using IoT Sensing with Cloud-based Processing:

Opportunities and Challenges



http://cecsresearch.org/vcl/RET18/index_files/Moeen_HealthMonitor_SCC2015.pdf
http://cecsresearch.org/vcl/RET18/index_files/Moeen_HealthMonitor_SCC2015.pdf
http://cecsresearch.org/vcl/RET18/index_files/Moeen_HealthMonitor_SCC2015.pdf
http://cecsresearch.org/vcl/RET18/index_files/Moeen_HealthMonitor_SCC2015.pdf

The RET Goal

Research and evaluate visualization and analysis methods for time-series data
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Week 5

e Research and hands-on experience: plotting loT data from multiple sources

* Paper reading: Revolutionizing the HealthCare Industry with Big Data, Analytics, and Visualization



http://cecsresearch.org/vcl/RET18/index_files/Revolutionizing-the-Healthcare-Industry-with-Big-Data-Analytics-and-Visualization.pdf

The RET Goal

Research and evaluate visualization and analysis methods for time-series data
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The RET Goal

Research and evaluate visualization and analysis methods for time-series data
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The RET Goal

Framework of visualization and analysis methods for time-series data
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Week 6

* Research and hands-on experience: experiment with classifying time series

* Paper reading: Revolutionizing the HealthCare Industry with Big Data, Analytics, and Visualization



http://cecsresearch.org/vcl/RET18/index_files/Revolutionizing-the-Healthcare-Industry-with-Big-Data-Analytics-and-Visualization.pdf

Technique, Languages, Platform

» Prototype of basic methods in R and its packages (ts, ggplot)
« Towards a Shiny/R app (Shiny/R)

* Resources - http://cecsresearch.org/vcl/RET18/



http://cecsresearch.org/vcl/RET18/

