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Design of Elder Fall Detection System for Homecare

Student : Kai-Hsiang Hung Advisor : Huan-Wen Tzeng

Institute of Applied Electronics Technology

National Taiwan Normal University

ABSTRACT

Unintentional falls are a common cause of severe injury in the elderly population.
This research presents a wearable micro-sensing device worn on the waist and a
network of fixed motes in the home environment for detecting human body falls
because of stroke or elder movement. It combines micro-sensors and digital data

processing technologies and wavelet transform. We can detect the occurrence of a fall.

The wavelet transform is one of the most exciting developments of the last
decade. Wavelet theory provides a unified framework for a number of techniques that

had been developed independently for various signal-processing applications.

This thesis makes use of wavelet transform and energy profile to indicate the
segmentation point of signal and is no need to set any predetermined threshold. The
product function is generated from the appropriate wavelet and scaling coefficients of
input signal, and it can be applied to indicate the segmentation point. With this product
function, expert system and the additional verification of energy profile, the
segmentation point can be accurately to detect falls with a low computation

complexity.

Key Word: DWT, Expert System, Energy Product
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Bl 2-13 & Rk L% 1L IF

AT P R F P i (Rule-Based Knowledge) & Foahernd on j2 0 10 &
34 B 3¢ (Rule-based) & Tk Sok = =8 o MR N RS AT Y 0% T
GE TRk SR RUAA T BRI A T o A RPN E R Fl K
m‘%’f?i’ﬁ"\? B S R IRAE s Ao Bl 2-17 Afor oo A i H F‘ i m (User
Interface ) ~ 4&3# 31 & (Inference) ~ w3 & (Knowledge Base) ~ 1 ¥ %
(Working Memory) ~ 482~ /i m (Knowledge Acquisition Interface) ~ f### it

4 (Explanation Facility) ¥ 4zcit 4o

Knowledge

Domain Expert Engincer

Knowledge Acquisition Interface

Knowledge
Basc Inference Explanation
Working Engine Facility
Memory

User Inference
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BREgRr ¥ L gmomBd e RRY Fagd Pl g -

BAEFSER Y 4 065 7 H > FRFASDTRLET RGBS -

2.4&3%, 51 & (Inference Engine)
AR BEFEEE A v PREAER o HHSF
AL AL AL SE B R o ﬁ% »E R S T

R A AR A o i - TR IR o IR ok iR AR

3.4v# E (Knowledge Base)
PR R ISP s AR RE R RIT R AL A @ 7T
ERER TP B RONEERE ok o od v A G T2 2E N e
(Frame-Based Knowledge) |~ % ] ;% “o#(Case-Based Knowledge) |
T3P ;¢ ok (Rule-Based Knowledge) | o & & Sudr * p] 8o » 2 K
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1.3 s aa 4 72
ME Y AR R G w485 Bl 2R & 7 2 (Directed  Hypergraph
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Rule 3 (R3) al OB bl ——= |
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OR-Node B % o

SRV A BEEN AL E R n A PE R G R
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AND

condition] conditionN do something

Rule :
IF “condition]”  and  “condition2” and---and  conditiont”
THEN “do something” .

B] 2-18 AND-Tree

(2)  OR-node
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action2
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IF  “conditionl” THEN “actionl” ELSE “action2” .
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h(1) 0.707106781 1865 0.83651630373708
h(2) 0.224 1438680420 1
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PHYSICAL
Weight 0.2g
Size 3.5*2.5H
Cable 3m
Res Frequency 60KHz
Sensitivity 5%
Capacitance(PF) 580+-20%
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PHYSICAL
Supply voltage(Vdc) 18 - 30 (regulated) or %15 (regulated)
Supply current(mA) 100 maximum
LVDT Excitation voltage Vims 3 (nominal)
LVDT Excitation frequency Hz 2.5k (nominal)
Output voltage (SCM100/V)
Output current (SCM100/T)
Output ripple mVims <5
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