= v o 1Y) Y 9 <3 Y] 4 4
HAgY HIHU : MIATITUMIHNaNAIEMsLlasnviaatassunesannmes
UNBFU (FALL DETECTION USING WAVELET TRANSFORM AND SUPPORT
VECTOR MACHINE) 8115891511 : f3omansinid as.3ad Waonssw,

107991,

Yy & A 4 4 aa o S A4 v o v
NITUNAVUUU ﬂ’E]Lﬂuﬂ']”lllLﬁﬂﬂﬁﬂ%?@iu@qngq NITUIALRIUNNYIUDINUNITHNAY
Y v Y
11 Iwansznued1aInaeTInggiey 8an110u MINdgae1gianauonng NenaIn1snnan
~ a Yy A A 2 = A A 9 &
T'E]ﬂ”lﬁﬂﬁ]glﬂﬂﬂ]1ilﬂ"nglﬁﬂﬁﬂ%@uaﬂlWquqju WAIITNANLAIINNICUNTINED UL ATUUK D

<3| Y o 0911 =2 Y Yy =2 A o & 1 =2 VoA
L']Ju]lﬂ]lﬂ AU MIANEINITATIVIUMTHNAN TUANNINT UL AITUANTANY 1081989

o y o v o a A A v
1Hﬂ1§@ilﬂﬂﬂﬂ1§ﬂﬂﬂuuu ﬂﬁiﬂfﬂﬂ!ﬂﬂymgiﬂlll‘L!!f]f\‘]ﬂ’Nﬂﬂcl,uﬂ”lﬁmﬂﬂullﬂ’lﬂ'lﬂ
A 1 o Y a 4 A v o v <3 o
UINIRDYUVDITINNIY Tlﬂﬂ?ﬂlﬂiﬂ?&ﬂinWﬂ31uﬂllﬂﬂﬂ185$ﬂﬂ ’E)Eﬂ\i]lﬁﬂﬁ"lll N1IIANA
o Aa A qgj % Y 4 ) a a c’dyd
ﬂmaﬂymzmﬂmuummauu ‘JJﬂiﬂfﬂfl'liJ@i’)\iﬂ"li‘ﬂNﬂ"liﬂTU’Jﬂ!?EUN INYTUNUDIUH IAUTUD
as 9% o Aa A Aq v o 0 A ' <] a ra
3ﬁﬂ15ﬁﬂﬂﬂmaﬂi&lﬂlgﬁﬁiﬂmuﬂ’NNﬂ ‘Vllﬂfﬂ?iﬂ1uﬁlmﬁ1 Lﬁﬂﬂ’ﬂﬂ"ﬁuﬂﬂﬂnwmmlﬂﬂEW‘I‘VN
(Lifting Wavelet Transform, LWT) #3l#nmsdiuiaedaiitszansan mnzaudmsy
Jo o o ' ¢ I s 1A o Y s
Qﬂﬂ‘iﬂ!ﬂWﬁ\‘i\i'}Hﬁ1 LYY Qﬂﬂimmuw’am‘uumnGlm‘wamimaﬂwmﬁﬁﬂaﬂumgw
[ £ @ c?/’ ) <3| a ad = ad a ag £ A 1
ﬂﬂ!ﬁﬂ‘]&lﬂwcﬁ\iﬁﬂﬂﬂWﬂ LWT Uu Ll']iJ'l!‘]JUGHWWUEN'J‘ﬁﬂTiLLMGD"BH IATUHUN IDNITUUNUTYNIN
[ o 4 . 1] '
“BUWE)'H'G]L'J?]W]?J?L!N%%H (Support Vector Machine, SVM) !ﬁﬂi%uﬂTiﬁﬂéjﬂJ{ﬂWﬂﬂ1ﬁlﬂﬁﬂu11’i'}
a o v o 7 7 o
Gluﬂﬁ]ﬂ'iﬁllﬂﬁ%iﬂ’;luﬂ')ulﬂ ﬁmmumamﬂmmmumi Hag "luaaimﬂ’auaa 2.2 Gluigﬂ'ﬂ
d‘ 1 Yo =) = [ 1Y a d' o o
AITUDA N llﬂﬁ‘UﬂTi!‘]JifJ‘]JL“VIEJ‘Uﬂ‘]Jﬂﬂ!ﬁﬂ‘Hﬂwiﬂmut“ﬁﬂﬂaW VBDITININAYNIAITDIVD

1 9 9 9 4 Y I 1 Y]
Ause Taglgyaveyamsvunanluuyuyd nanisnaaeauandlifiudl auanyay

a

o A = o A o o < o 4 e
ﬁuﬂigﬁﬂﬁllﬂﬂaglaﬂﬂiuﬁgﬂﬂﬂ 1 dmisuniiaauuyens tae Ulﬂﬂ@ﬁﬂ@ﬂ@u@a 2.2 UU

Tanamanumiud 'l tazamanusuwizluszaua

Lﬂ' a Q' a 2K A = =S (% [ a t:'
memssziivanussouzuay wamsnfSeumeunugadnyas lamudannud
1 as [ a o o =\ = [ <
A199 350135 LWT #uanny SVM  nduaue gainulssumeunumsuasiaa
HUVABITDY (Continuous Wavelet Transform, CWT) HUINHU SVM tazlsziiumalumey
VoI NULUS A1911 17 AANUTUNIE LaZLaZAINITAIUINTAIAT MINHANITNAADY
1 I [ 1 ]
WU LWT daenidauuuens wuindy SVM 1Hman1snaaoavionil CWT HuINHL
a o qul 1 o a <; 1A 4
svM Tagismsiuauetiuliainsduiaduiaidiniasms CWT wasesnuiuaz kg

Y a a e’dy I ’q @ Aa AAa
miﬂuwuiummuwuﬁu Lﬂuummﬂumiﬂizqﬂﬁiﬁvﬂmaﬂymﬂﬂmmmmmamm



Il

o a a o ; o/ d
Uszansnm Gl‘ff'ﬂsmmmimmmm 111ﬂ15ﬂi?%‘i)ilf115ﬂﬂélllllﬂﬂﬂi’]ﬂllﬁu HAZaINITD

dnnldunuamanediessdunisasiesumsnadunuueey laviae 1118

o~ ) 4 o \
AUIVIAINT I INITAUUIAY awiiederindny L"/Wj Ha/ﬂg/wvv

= A /3-_ -
Unsdnu 2560 Meie¥ee191361UT e 37/72’“,;/%‘




LIANG HANGHAN : FALL DETECTION USING WAVELET
TRANSFORM AND SUPPORT VECTOR MACHINE. THESISADVISOR :

ASST. PROF. WIPAWEE HATTAGAM, Ph.D.,107 PP.

FALL DETECTION/SUPPORT VECTOR MACHINE (SVM)/WAVELET
TRANSFORM/LIFTING WAVELET TRANSFORM (LWT)/ CONTINUOUS

WAVELET TRANSFORM (CWT)/WEARABLE SENSORS

Fall has been life threatening for the elderly. The related injuries have a serious
effect on their lives. Furthermore, if the elderly remains lying for prolonged time post
fall, the chance of suffering from serious complications increases. Such complications
should be avoided when possible. Thus, it is essential to study fall detection.

In fall detection, frequency domain feature of inertial body movement enables
multi-resolution analysis. However, frequency domain feature extraction methods are
typically computationally intensive. This thesis proposes a computationally light
frequency domain feature extraction method based on lifting wavelet transform
(LWT) which provides efficient computation suitable for low-powered devices such
as wearable sensors for human fall detection. Features extracted LWT is then input
into a machine learning method called support vector machine (SVM) to identify falls
from activities of daily living. Performance of the Haar and Biorthogonal2.2 (Bior2.2)
wavelets, under different multiresolution levels, are compared with the time domain
feature of root-mean square acceleration using a dataset contains human falls. Results
show that the 1-level-detail-coefficient features for both Haar and Biorthogona 2.2

wavel ets achieved good overall accuracy, sensitivity, and specificity.
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In order to use SVM in a better way and further evaluate the performance of
different frequency domain features, the use of SVM has been improved and the
proposed LWT integrated with SVM algorithm has been compared with continuous
wavelet transform (CWT) integrated with SVM. The performance has been evaluated
in terms of accuracy, sensitivity, specificity and computational time. Results show that
the proposed LWT with Haar wavelet integrated with SVM can outperform the CWT
using customized wavelets and Haar wavelet, integrated with SVM. The proposed
method also consumes less computational time than the CWT method. The
contributions and findings in this thesis serve as guidelines for applying efficient and
computationally light wavelet based features in off-line fall detection and maybe

further used as a reference for on-line fall detection.
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