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Design and Implementation of Fall Detection and Triaxial Pedometer

Based on Smartphone Platform
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Abstract

This thesis use two sensors tri-axial acceleration
sensors and magnetic sensors to calculate the number of
steps to walk that built-in smart phone. The purpose of

fall detection for the elderly, Because elderly population
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using smartphone acceptance have increased. Using
sensors built-in smartphones to detect can reduce the size
of the sensor and the inconvenience of wearing a variety of
sensors. Using sensors built-in smartphone to dynamic
calculations users limbs and analysis of the number of
steps to walk to detection whether a fall down situation.
To prevent fall down occur when no one beside help treat
of the condition.

This pedometer algorithm for the analysis of
three-axis acceleration values of up to 96% accuracy rate
of walking in a flat place. On the stairs up to 93%
accuracy rate, and down the stairs up to 83% accuracy
rate. It can detect the user's current physical action to
achieve a higher rate of accuracy. Improved Maarit
Kangas’ fall detection algorithm add limbs motion
analysis. Increased accuracy to avoid the intense daily
activities resulting Fall down false positives to avoid

adding users plague.

Key words—Fall detection ~Three-axis Accelerometer -

gyroscope - Pedometer » Smart Phone.
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1 Input DataY > DataZ » Y[] » Z > i
2. | Begini < 0
3. | While i <7 then
4. Y[i] < Data
S i++
6. | End while
1.
g | Loop
9. Y[i] < Data

10. | F{(Y[1] -Y[0] >0) and (Y[2] - Y[1] > 0)
11. | and (Y[4]-Y[3] <0)}

12. or {(Y[1] -Y[0] > 0)and (Y[2] - Y[1] > 0)
13. | and(Y[3]-Y[2] > 0)}

14. | then If

15. | (Y[4]1-Y[3] <0)and (Y[5] - Y[3] <0)
16. and (Y[6] — Y[5] <0)

17. | then If

18. (Y[2] <avgY ) and (Y[3] <avgY)

19. and (Y[4] <avgY) and (Z < avgZ)

20. | then

21. | steptl
22 i++
23. | Else

24. i++
25. | End If

26. | GoTo Loop
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