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ABSTRACT

Falls are the major invisible killers in elderly health care today. Immediate rescue
system can alleviate the severity of falls in elderly people. Installation of a warning
system for fall-risk elderly people is important and necessary for immediate rescue
system. This study investigated the falling characteristics for the people’s motion, and
to establish fall modes and research data. Falling warning system is needed to detect
falling situation, but error signals often reduce system reliability. This study used
systematic innovation technology (TRIZ) as the analytical tool and by using
functional analyses and cause-effect chain analysis to analysis that the reason of a
warning system’s misjudgment. By using the sensors of Grove - 3-Axis Digital Gyro
and Grove - 3-Axis Digital Accelerometer combined with ARDUINO micro
processing system, grab falling signals in order to predict the signal characteristics of
people fall and reduce the number of false positives in order to provide remote
monitoring personnel respond quickly, shortening the rescue time. The research
results can be used to improve the reliability of identification fall detection and

warning system aids the development of fall prevention reference.

Keywords: TRIZ, Falling Mode, Grove - 3-Axis Digital Gyro, Grove - 3-Axis Digital

Accelerometer
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2 Tk Arduino 2 FHEEHRET
FH&EIE T8k Arduino F2(FH S HAG(Arduino 1.0) - & MEkSERTR » MREAETT
NEHREE -
3 HHIPFER RN
(/] USB BT Arduino AU BEEIERA - 1E 5 H RHR Sk BB IR TS ERHEY -
4 EERENE Y
(LEEEEENZ > 45 Windows FRAGSEENE 7 45181 -
(2)FARLFZE R AR -
QYEFZEHER T > B% " TR, fERT-EEE TR Arduino UNO -
(4)FE 5S8R T R 1 e LY AR -
(5)Windows i 5¢ BB ENHE 7 HY 2228 -

EEPEERRSN > Windows [ BB BRENTE P 2 AR
5 FIRAPIEEFE A FE BT
(1) fEZ>%aB> 1 - Basics >PJ - 411fE 3-3 A -

Blink | Arduino 1.0

Blink

% r.-’ 3
Blink
Turns on an LED on for one =second, then of f for one second, repeatedly.

This example code is in the public domoin.
#-

wold setupl) L
A4 initialize the digitol pin os an output.
A7 Pin 13 has an LED connected on most Arduino boards:
pinMode(13, OUTPUT )3

void loopy £
digitalWrite{13, HIGHY; #7 =t the LED on

de Loy (1AEE 7 ; A4 wait for g second

digitalWrite{13, LOW); /74 set the LED off

[= 0 e o o [ A4 wait for o second
¥

Arduino Uno on fdev/tty.usbmodemfdl31
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Resources left [ ITP links

b Arduino Duemilanove or Nano w/ ATmega328
Arduino Diecimila, Duemilanove, or Nano w/ ATmegal68

> | Arduino Mega 2560

Arduino Mega (ATmegal280)

Arduino Mini

Arduino Fio

Arduino BT w/ ATmega328

Arduino BT w/ ATmegal68

LilyPad Arduino w/ ATmega328

LilyPad Arduino w/ ATmegal68

Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmegalG8
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal68
Arduino NG or older w/ ATmegalb8

Arduino NG or older w/ ATmega8

F s

Ird

3-4 352 Arduino By T E AFY

(3) R AR - 4IE 3-5 A

File Edit Zketch

sketeh_aprita

89 skeich_aprlla | Arduino 1.0.5 =]

Tools @GN
Auto Format CtetT
Archive Sketch

Fix Encoding & Reload
Serial Monitor CtehtShiftshd

Coml
coMz |

Programimer ]
Bum Bootloader

Arduine Uno on C
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Arduino 9 Blink #iff2=a7HH -

Arduino F2=CES 2 H B A R IE 2812 - void setup(){3#1 void loop(){} - 7% void
setup() {3 Y FCHEEr T T— 2K > Z81% void loop (i HY (CHE &R BT T
3-6 Ry =EE TR - ot void loop(){} 2 LED f& S = LG
BREFES -

int LED_PIN=13;
void setup () {
pinMode (LED_PIN > OUTPUT); 11 DAE AT 5 0B Pinl3
}
void loop () { I loop EIFE > EERETBT
digitalWrite (LED_PIN > HIGH); // ¥I5f LED
delay (1000); Il FEFF—F) > delay NE#{E 1000 » AFELE

2 1000mS > BI—Fb -
digitalWrite (LED_PIN > LOW); // FHEA LED
delay (1000); Il FEFHF—F
} I loop EIFETEER -
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% Upload 52k UHEHY_ B - 40[El 3-9 Fr -

[TE3200_oyro

..'r**************************************************************************** el
VAT Function; Get the temperature and the walues of X/Y/E from ITGEZ00, &
o calenlate the angular weloeity of the X/Y/T.

ff Hardware: Growe — d-hxis Digital Gyro

i brduine IDE: Arduine—1.0

P huthor: Framlei e Chn

i Date: Jan 11, 2013

£ ¥ersion: w1{0

i by www. seeedstudio. com

£

£ Thiz library iz free software; wou can redistribute it andfor
£ modify it under the terms of the GHU Lesser Genmeral Fublie
£ License az publizhed by the Free Software Foundation; either

Ff werzion 2.1 of the Licensze, or [at wour option) any later wersion

if
£f This library iz distributed in the hope that it %will be useful,
but WITHOUT AWY WARRAWTY: without ewen the implied warranty of

sketch s1ze: 5,554 bytes (of a 30 0 byte maximum)

Arduino Duemilana ATmega: on COMS
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FE o -

Temperature = 27.86 C

-15 -2 -14
Anguler Velocity of X , T, Z: =1.04, -0.28 , -1.25 degrees per second
B

Temperature i C

-4 -11 20

Angolar Velocity of £, ¥, Z: -1.39, —0.25 . —1.11 degreses per second
B

Temperaturs = 27.86 C

-11 -18 -14
Angiler Velocity of I, ¥, Z: -1.04 , =0.90 , =070 degrees per second
EEE

Temperaturs = 27.85 ©

-12 -4 -17

Angular Walocity of X, T, Z: -1.95 , —0.28 , -1.53 degrees par second
PR —

Temperature = 27.91 C

-12 -4 -22
Angiler Velocity of X, T, Z: -1.25 , 0.21 , -0.77 degrees per second
A

Tempersturs = 28 03 C

=17 -2 -22

Angular Velocity of ¥ , ¥, 2: -0.90 , —0.07 , —1_32 dagress par second

FRO—

Temperature = 28.09 C

-17 —& -1

Angular Welocity of I, T, Z: -0.90 , -0.53 , —1.25 degrees per second

Ammmp

Temperature = 28.03 € -
[ Rutozers Ho line snding & | 115200 baud
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