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Abstract

Nowadays Thailand is entering a completely aging society. There will be a proportion of the
population aged 60 years and over in the rate of 20 percent of the total population in the elderly
with physical and mental changes. causing many health risks such as reduced immunity,
deteriorating organ systems with age causing the body to be weak and unable to balance well For
example, decreased immunity, deteriorated organ systems with age causing the body to be weak
and unable to balance well Therefore, there is a greater chance of falling than other ages. Falling
is caused by loss of balance. which happened unintentionally causing various organs such as
arms, legs, head, etc. and had subsequent injuries May cause minor injury to severe injury and
most severely, death In the elderly, when a fall occurs, there may be 2 cases: case 1 falls and can
help himself, and case 2 falls and cannot help himself. which falling and then unable to help
himself Means unable to move or losing consciousness. Very high risk of death therefore
shouldreceivehelpassoonaspossible

This project is to develop a fall alert system in the elderly. The organizers therefore came
up with a way to solve this problem. By developing a fall detection system in the elderly on Smart

Watches to alert those involved in falling.
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ART: Adaptive and Real-time Fall Detection Using COTS Smart Watch

[

{ @ @ a f I @
ﬂ?ﬁﬁﬂ‘ﬂ'ﬂﬁﬂ’]ﬂ'ﬂﬂ?iﬁi’)ﬂﬁ]ﬂﬂWﬁ'ﬂﬂﬁlﬂiulﬂﬂﬁ'ﬁQ'lu'ﬁ]ﬂﬁ Lﬂuﬂ’liﬁi’)ﬂ%ﬂﬂ?ﬁﬂﬂ
Y A1 i A 2 aw Ay ya Yo s 2 oA
ANUNDUNTNNIYILTNIETNUNDUNU G]NGlu\3'lu’)i]ﬂuhlﬂﬂﬂ'liiﬁlfﬂﬁlcﬁuLcl)"ﬂﬁl‘wfJ\‘l’Vi‘LNG]’)ﬂ@
< 4 o 1 . 4 1 1
IHFULEDINTIVIVAINNLT(acceleration sensors) MUY 3 LAY ﬁ'ﬂ X, Y, 2 Lﬁ@ﬂﬁ?%‘ﬂﬂﬂ??m!ﬁﬂ
1 4 [ U [ [
ﬂl@ﬂﬁ?ﬂﬂ'ﬁlllél']&lfJLLﬁ$¢lﬁ'lfﬂfﬂﬂlqlill?]ﬂﬂsllﬂﬂﬁﬁlﬁﬂ']ﬂ TﬂﬂaﬂymzGlumsmn%umiﬁ'mz
L] [ dy
nuuilu 4 2oz A9l
A a g A o 1 Y 1 < 4 ' Y a
2.1.1 328N 1 ‘]_’ﬂ@‘] L‘]Ju53831/]8\1hlllﬂﬂ'liﬁﬂall ﬂ'J'lﬂJLﬁ\ﬁ]@\ﬂ%ﬂl%@ﬁﬂgﬂgiﬂﬁlﬂEN
[ Y 1 STy ~A o w
Auuse Idue9veelan (159 g = 9.8 INATADIUINAAIEDI)
A < Ao w 9 Y 1 dy 1 dy
2.1.2 328N 2 V10 !fﬂuﬁgﬂg‘ﬂﬂ'l mﬂammmuhmimuwu AITULINUDITSYS UL
9 ' Y A4 A o q ¥ ' 4 2 '
u@ﬂﬂ?ﬂ!iﬁiuﬂﬂ')ﬂﬂ]@ﬂjﬁﬂ Lilﬂlﬂﬂﬁgﬂgall']ﬁ\iﬂgﬂ'liﬁﬂ?'luliﬂﬁﬂﬁQllagﬁ]&’LW?ﬁUu@ffN
<3 o Y a ~
i?ﬂ!ﬁ'l‘ﬂ']clﬁlﬂﬂﬁgﬂgﬂ 3
A 3 A Y @ dy 1 g
2.1.3 328N 3 NIgNY LﬂuigfJZVIiJﬂ'ITViﬂﬁlIﬂiZ‘VI‘Uﬂ“UW‘H mmmﬂuw%ui}z
zg (] < A ' =
q@ﬂlu’ﬂfﬂfﬁﬁﬂliﬁllﬁzﬁﬂa\uiﬂﬂ Vlﬂ’q5$ﬂ$‘ﬂ 4
~ ~ IS o ~ 9 o A ' A A
2.1.4 LYEN 4 1ADYT L’]J‘Ll5$8$WﬁQi]WﬂiJﬂ'liWﬂﬁllﬂi$Vlllﬂ‘UWH AITULINISETUAIN

523191 10 WATADIUINIAIA DY

60 T T T T T T
Aacc
50 - ) n
(a) normal phase b)descen- || (¢) impact phase | (d) stable phase
40 ling phase i
W
Esof :
[&]
&
20 1
10 WM\_\/‘\«/J\\/\/ ]
0 1 1 1 1 1 L
0 1 2 3 time(s) 4 S 6 7

19 2.1 manlasulilvesanusesinszninamsvinas

SaN



A A o Y Y "o 2 = o < s a 7Y
!.‘W’E'J“I/Iéﬂgﬁﬁ'Ji]%‘Uﬂ'lﬁﬁﬂaNulﬂ@fJN!.L?JufJ'IiﬂﬂsUu%Qu1uuﬂ1ﬂl“ﬁul“ﬁﬂiu13lﬂﬁ1$‘HWJEJ

Tagl¥dwmislumsanladugasudulumsinsanunu Iduauivuusuadniv
vy

UNY z, UAUNAIRIN

[ (2

0 < A v o o o o
vdwadlunny y sazunuia lmessunvesddniluunu x aagil

[
~

Nn2.2

{ o ! < 7 9 A ] 7
qﬁl‘]_lﬁ 2.2 G]'l!LVi“LNLLﬂu"Uﬂﬂl%u&%@iiuaﬂﬂﬂ\lg‘ﬁiiﬂﬁlf'lﬁm@\ﬁ'l\?ﬂ'lﬂﬂ'la!'ﬂﬂ

o vy & A a A o Y, Y Y 9 @
aﬂymzoluﬂﬁﬂﬂauuu%W‘ﬂﬁmwmaﬂu'lﬂwqau“lﬂmuwm ATUYAN LA
Y 9 a o g 9 v 1 9 A = 1
AU Iena1n1539eU 1¥N15AT1I0TUANMTUDVTIN a1y acc(t) INDUUNNAIVDI
1 [ A Aa 1 1 9 o % d”
AIULINTIN W LIA1 taﬂ‘]&lﬂ‘!gﬂ?iﬂﬂﬂﬂ@ﬂ??hlﬁﬂi?ﬂﬂgiﬂﬁ g LLa%ﬂWMNﬂUWHﬂﬁ%NTm 90

NIl

ace(t) = 1%/{!%.“] + aZ(t) + a2(t)

317 2.3 gasHIAMINSITIN B A ¢

arccos(ay(t)/acc(t))
s

p(t) = * 180

= a
gﬂ‘ﬂ 2.4 gATIINUNIDYN

Y Q

v A Y A A = 9

Y v
%’lﬂl@ﬂﬁ’liﬂ’lﬁaﬁ]Elﬁ@]’f]ﬂﬂ’liﬂ%%ﬁi'ﬁlfﬁ’ﬂﬂ’lﬁﬁﬂgﬂﬂﬂuﬁﬂ$ﬂﬁ$ﬂﬂﬁ’ﬂwuﬂﬂﬁﬂﬂ
a J 1 A A I [ = Jd o o 1A
’Jmﬁzﬁmmsﬁﬂuizﬂw 1 wagszesn 2 \Wunan Iﬂﬂﬁ]gﬂlﬂmWIﬁ1ﬁﬁﬂﬂ31ﬂlﬁﬂﬂ@ Tcacc
d o Y 2 A . Y Yy 9 Vo9 ' Y
HAZINUNTINIUYNIDEIAD Tiace Glummsa%%ummmu DIANUTIUDYNI Tcacc L

niFeuiioud duuideannn I Tiace naaeniememaog lusinasnouannseny



1,min(acc(ty), ...,acc(tm)) < Teace
0, min(acc(ty), ...,acc(tym)) > Teace

d‘ = ' o d
qil‘llﬂ 2.5 nmﬂ%wmaummmnmnmm

1: mln(@(fl): ey Hg(tm)) 2 Tiac:f:
O'-' mln((p(fl)a ceny *rg(tm)) < Téa(:c

a = = [ d
E‘lh’l 2.6 minﬁﬂ‘umﬂuqmamn‘ummm

~ g A o o 1 ~ A <3
ﬂ']ﬂqﬁl‘ﬂ‘ﬂ 2.5 1A 2.6 ﬂlufmmiu m ADVTUIUYAAIDYWNNTIVIIN, t 7D unanaoiug
' ' ~ A =
ag t=1 LLﬁﬂQﬁWﬂQiu’ﬁﬂ’lugﬂJ@\iigﬂgﬂ 2 V104 UaDIUsUDd t=1 "l]$3J1l1Eﬂ‘]JL‘V]EJ‘UlJ?J

2 Y J Y
BYINUINUN Iﬂﬁliﬂ

E4
1 1 1 1 1 a 4 1 1 1 1
0 = 1 Wsrheglurrnasnewnamgmsainszny uazd 0 = 0 uaasi lieglugaisaiag

E4
I

= Aa v I [ AR Ax 1 o 1o A
NNMTANBUDNTITINITIVYU L‘}Jueaﬂaa‘ﬁuﬂummuuumqﬂmn U EINANITY

A 9 3 9 < 1 9 s < ! .
nana1n1antos 11w 12911% SVM (Support Vector Machines) 13]1 Machine Learning

[ o

= a dy 9 = o [] = o YA a A A
galuwena1snsdvetl IdymsAndu sVvM 84 liwezne 39 lduanunanain sy

[ Y ] o d%’ = = ,3 o o
G]i’Ji]%‘]JiWLLiJHEﬂiHﬂﬂJUiNﬂ'JiPjﬂﬂju SVM 3J1ﬂelluIﬂﬂuWﬂu%1u’JuN1ﬂN1ﬂﬂﬁ@ﬁ
ada .y
2.2 NYHHNINYIVD

Transfer Learning on Small Datasets for Improved Fall Detection
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