
MOTIVATION 
• Accidental falls are among the most common incidents reported in hospitals complicating 

approximately 2% of hospital stays.
• Advances in sensor/smart technologies bring about the opportunity to monitor an individuals 

health remotely and detect or predict patterns in the data which correspond to an event of 
interest, such as a fall.

DATASET
• The dataset used obtained from Kaggle, an open source data repository.
• Volunteers performed a number of activities; standing, walking, sitting, running, and falling.
• Each individual completed each activity several times. The individuals sugar levels, blood 

pressure, heart rate, EEG, and blood circulation were monitored for every activity completed. 
The final dataset of classified activities contains 16,383 instances. 

METHODOLOGY
• The data was imported and separated based on activity. Means and covariance of each variable 

for each activity were calculated. These values were used to produce synthetic data (15000) 
instances for our predictive model. 

• Following this we set all activity labels that were not falling to 0, and all activity labels that were 
falling to 1. 

• To address the class imbalance problem, input weights of 3 and 1 were associated with the 0, 
and 1 labels respectively. 

• The data was then randomly split into a training set and a test set. The training set was 
comprised of 75% of the total data, and the testing set was 25%. 

• A random forest model with 200 decision trees was built from the training data.

CONCLUSIONS
• For many other applications, the high accuracy obtained from our predictive model would be 

acceptable. 
• However, even higher accuracy is needed when dealing with human lives. 
• Ways to further improve our results would be by acquiring more data, searching for other 

factors known to be associated with falling (e.g. age, mental status, illness severity), as well as 
performing hyper parameter tuning of our model.  

RESULTS
• Model was run 100 times, shuffling the data each time, and average results were taken.
• Our predictive model yielded results with an accuracy of 92.40%. 
• Moreover, approximately 6.18% of non-falls were predicting as falls, and conversely, 12.67% of 

falls were predicted as non-falls.
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