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Facts.

Fact #1

Fact #3

Approximately 28 percent of the 

senior population live alone [3]

Fact #2

As the 2nd leading factor to death 

in the world, falls cause around 

646,000 cases that lead to deaths 

every year, especially for

individuals over 65 years of age in 

developing countries[2]

Fact #4

In Bangkok, the average monthly 

cost of long-term care for elders 

was $464.45 per person, $406 in 

the northern areas and $638 in 

the southern areas [4]

Figure 1: Growth of Thai aging population [1]



Problem Statement

Performance User Interaction Adaptability Cost

User behavior

Privacy

Safety

Assembly condition

Line-of-Sight condition

Noises

$100 per unit

$10 - $ 15 per month

A fall detection system is designed to detect falls in the room from item falls and daily activities of lives.

Accurate

Sensitive

Real-time



Proposed Approach.

• Sensing Module

• Feature Extraction Module

• Classification Module

Figure 2: System Overview[1]



Hardware.

• Raspberry Shake RS1D v7

• Sampling rate: 100 Hz; Effective bits: 21 bits (126dB) [5]

Figure 3: Raspberry Shake RS1D Module



Data Segmentation.

• Time Window: 0.25s, to extract signal energy for event detection [6]

• Threshold: obtained by environmental noise feature

Figure 4: Sample Data Segmentation



Baseline detection.

• Environment configuration:

Environmental noise: 6.8E+9 average

8E+9 max

item fall: 1.17E+10 max

8.41E+9 min

Daily Activity: 1.20E+10 max

8.7E+10 min

dummy fall: 3.54E+10 max

1.03E+9 min

Activity near sensor: 2.8E+10 max

9.8E+9 min

Threshold: Trigger: 2E+10

Segment: 1E+10



List of Features.

Frequency Domain Description

Maximum frequency spectra The maximum amplitude of spectrum using Welch approach[9]

Maximum frequency spectra index Frequency spectrum with maximum amplitude

Spectrum centroid Where the center of mass of the spectrum is located using numpy.fft [10]

Low frequency range (1 - 20 Hz) Min, Max, Average Spectra Amplitude (dB)

Medium frequency range (20 - 80Hz) Min, Max, Average Spectra Amplitude (dB)

Time Domain Description

Duration Length of the vibration event

Maximum Amplitude Difference The maximum difference between two consecutive points

Maximum Amplitude Difference Ratio(MADr)
The closer the MADr is to 1.0, the sharper the change between consecutive 
points

Rate of Dispersion Variance of the signal

Shannon Entropy A measure of the possible information expected from the distribution [7]

Maximum Approximation Coefficient Maximum 1st level approximation coefficient using wavelet transform [8]

Maximum Approximation Coefficient index Location of the peak value from the wavelet transform

Table 1: List of Features



PCA Analysis.

Figure 5: PCA Scree Plot

Figure 6: Features’ explained 

variance ratios



PCA Analysis.

Figure 6: Plots of top-6 featuresd



Data collection.

• Fall 97; non-fall 106

• Primary mechanisms of falling Slipping (52.8%) tripping (26.4%) [11]

• Saved as json file, read into panda.DataFrame

Table 2: List of Experiment events

Figure 7: Part of dataset



SVM classifier.

• Data preprocessing

• SVM classifier predict and evaluation

Figure 8: Evaluation of SVM classifier



Demonstration.



Constraints and Future Developments.

• Limited resources

From Dummy fall to Human fall

More data to train the SVM classifier 

• Implementation across different scenarios

Adjustable environmental parameters

Self-adjusting progress

• Activities of Daily living detection

Activity habit observation

e.g. Footstep detection [12]
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Q & A



Thank you!


