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Name Purpose

One-step decomposition
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TP= 14 FP= 15 TN= 10 FN= 6
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Sensitivity 14/(14+6) 0.7 = T0%

10/(10+15) 0.4 = 40%
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MsUBLEZIAY (AU DC 80nd7) Yosdnanounaui 1

Activity Test | Accuracy Error
UBUNITY 5 5 -
wounh 5 0 Buiau
UDUALUAIHY 5 0 tundu
UOUALIUAYTT 5 0 Buafu
BuARu 5 5 .

A ladhenih 5 2 thundu
duldhands 5 5 -
aulddmdhamern | 5 1 dunfu
aulddwdiemedie | 5 1 JunAu

TP=9 FP=0 TN =25 FN=11

It

Sensitivity 9/(9+11) = 045 =45%

Specificity 25/25+0) =1 = 100%



13197 4.4 () uAAIHAMINATIY DWT Db4 Level 3Tau 1901 Variance max 98¢

MIUBBUEEEY (@UA1 DC ponud) voufnaTouaun 2

Activity | Test | Accuracy | 'Eftmj
WOUHIY 5 5 -
voun 5 0 A
uBUATURIEY 5 0 Tuifu
WOUAZLAIUT) 5 0 fhdu
Sundu 5 5 -
Aulaldhanih 5 2 Hundu
furldrands 5 i fdu
Fulddudramen 5 1 fhunan
du'ldduthansdne 5 2 fundu
TP=6  FP=5  TN=20  FN=14
Sensitivity = 6/(6+t14) = 03 =30%

Specificity = 20/(20+5) =08 =8§0%
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A1519% 4.4 (R) UEAIHANITNATDY DWT Db4 Level 31081481 Variance max 199

MIWBUHAZIAYN (AU DC 9BnUSI) YosdnaTauauR3

Activity Test Accuracy Error
UBUNNY 5 5 -
wouah 5 3 BuAAY
LBEUAZIAY 5 0 Bunau
HOUAZUAIUTN 5 0 Gundu
Bundu 5 2 DU
aulddhendh 5 I Hunau
Aulddhands 5 3 Hu/AfY
Aulddudnamen 5 3 Bunau
auldudhemadne 5 3 Fundu

TP =10 FPp=9 TN =25 FiN=10

i

Sensitivity 10/ (10+10) = {.5 = 50%

25/(25+0}) 1 = 100%

i
I

Specificity

4.3.1.3 Imnzduezaylwaminaans

VINHANTINABBI9LIAN MIUszaHan1Y DWT @98 Wavelet Db4 Level 3
TaeldA1  Variance max wpemIuoUuAnAN  Silianuuiudilunnageumsinay
Aoutied vindnacouna 3 au Idnamanageugagaiiien so% winfu Feelifisawe

aon1sth W ldasmaeumannduimnas
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4.3.2 Variance max U0$NBUANUATUMLEN (81a1 DC 080ANa7D)

4.3.2.1 FHABUNTINANDS
Murudunsnaandd 42,1 unldomiudu Code lumanuan a Haded 2.22

gﬁ@ﬁizmamﬁhu DWT 5’33} Wavelet Db4 Level 3

4,3.2.2 HOP1TNAGDY
o gt gy ! or
HAN1INABDINITATITADUATHARUABTSUTSNIaHaN 1N DWT @728 Wavelet
Db4 Level 31aal9a1 Variance max ¥99nauduuasvmzay (aua DC sonudl) aanaly

1719 N 4.6 (A-A)

197199 4.5 (N) HEARINBLAAINANIINATEY DWT Db Level 3 Taal4a1 Variance max

YOIRBUANHDZUNL AL (AUA1 DC 90ALA1) YesEmarauaud 1

Activity Test | Acecuracy Error
HDUNY 5 0 FUAAY
yeuAh 5 5 -
UBUATUALT Y 5 5 -
UOUAZLAIUN 5 5 -
HuARY 5 5 -
Au'hadhandh 5 4 dundu
Aulalihemds 5 5 .
aulddmdamsn | s 3 Hundu
dulldudhandne | 5 5 -

TP = 17 FP= 0 TN = 25 FN= 3
Sensitivity = 17/17+3) = 085 = 85%

It

Specificity = 23/25+0) 1 = 100%
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17190 4.5 (W) UERIHALAAINANINAEDY DWT Db4 Level 31aald Variance max

YpAnBUANIBT YR AN (AUA1 DC panud7) vesunaaaunud 2

Activity Test | Accuracy Ervor
UDUNI 5 0 Hunau
wount 5 5 .
UBUAZUAINY 5 5 .
HOUAZUAIYY] 5 5 -
Bundu 5 5 -
au'ldhanth 5 4 Hundu
dulaldhanas 5 2 Sunav
Aulddmdhamaan 5 5 dundu
dulddmdramedng 5 4 Fundu

TP= 15 FP=10 TN= 25 FN= 5
0.75 = 75%

It

Sensitivity = 15 /(15+5)
Specificity = 25/{25+0) = 1 = 100%
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A5 4.5 (A) LEAHALEAHANINAHDLU DWT Db4 Level 31nald Variance max

: 9 o ' o g =
PEENOURNIaTYUE AN (UM DC 09NLA7Y) mmt}_gmﬂamu% 3

Activity Test | Accuracy Error

UBUNIY 5 0 Hundu
youn 5 5 .
UURZUATTY 5 5 -
UBUAUAIUN 5 5 -
guadu 5 5 -

Aulildhamh 5 3 Hunduy

aulildhands 5 4 Bundu

fu lddudnaman 5 4 Hundu

au lddudramedne 5 4 funfu

TP= 15 FP=20 TN= 25 FN= 5

Sensitivity = 15 /(15+5) 0.75 = T5%

i
s

Specificity = 25/(25+0) = 100%

4.3.2.3 Imnzviezagluenisnaaes

INNTINARDIILAUI MTYTEIIaHaN 1Y Dbd  Leveld  Tauldfd1 Threshold
neuduunzvmzdy Manualudiluasassaoumsundudendiags lufnadoud 1 186
Sensitivity ( mmmmmﬁ@u"lé’gﬂﬁ’m'i'aﬁmwﬂé’mﬁﬂ%m%e ) 85% uazlAnT Specificity
mrmasalumsesiaeu lyimnaduRaiu) 100 %

waAns sumsnaduRenuad Idimsnaaey Aansasageuinnma il
MsBuARY 919RAINMITIHUA LY Windows LAz undoues Windows fuq WHIGAIHE

£ a SJA'l = @ oo g af 1 o oo o~ [ =) ar
mm?mmnmwnamamu hlﬂﬂwﬁﬁ‘c’l133?3@W@%?$UU%$Llﬁﬁ&Nﬁ’3'}%ﬂﬁﬂ'§‘iﬁﬂﬂij



unf 5

agl sRusewna sazderauenus

5.1 a3UNamsNaany

naransnAnmu M iz uuas et umsnndu Idgndounsuivdniv
duagruiadededslyil

1. madendunnisiiaanauiing

2. M3ABNYiavns Wavelet

3. 151AOAMN Threshold

seifin 1851 Wodnaaeufndsginsaifivinalden ionld wavelet ¥iin Db
Level 3 1iagt807A1 Threshold Tnoms 141 Variance max vosdouduuazyssdy 2nmuvh

& ' £ — e & T hes el
AINATOUMIANTIA 4 911 TRAY Sensitivity 85% g Specificity 100% FuTlushanign

5.2 Fantlasuaamsilnsany

L1asunrmdinerdunannisshanssdnsal eZ430-Chionos Watch
W o Y o =t o

2 afunnudinmdunmsilouTisunsy MATLAB Tumsatugumsiaues
eZ430 Chronos Watch

3. 199 ms DWT iimlszuadamamnudwazAgudnvazvesdyans
= [ o3 v o w kd
ArzduanuaziBeanien uldienindumsndy

4. lavhasuiudou

o P =5 @ gan ot 7 =)
5. e mhanudnldnnnsAnymguiun§iifuasdszend 191495

5.3 Jayruezeilasan

= d.y a’ ] = 3 Qs ]
L UATUIREY UD9T IR TS (Haa 11uA7 Hardware 1892719 Hardware B
= ol
I AEY
by o . T 4 2 1 = * of
2. 983U Y Hardware 11 Calibrate ”l“ﬂmnﬂﬂsa IWOR I Hardware INUAIIUIIPAADY
= D) o LIy
v3elu Wilmaem luamsnagouun
T N = 3 of 2 =t ar o 8 w 1 9
3. ugazngAnIsulanswensan namesnuitssuuasiedu ldmn

4. lanswm Sampling Rate 4903 Hardware
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5.4 Yotauony

I,

a0

=~

A733a11  Hardware fiannsadfuaisiag I8lewdammzay o Sampling
Rate
Tiduawed Tan i sy 3 o anugdudurre ouq Wansnisefunmsun

1] 2 '
Auuiudmndy W Body Heat, Heart Rate

- & ~ P AR a6 W
13ARAS eZ430-Chronos Watch 7itden a5Rnaa liuuuFanudis
A151A0N Threshold THARDRIIATIITLNITHNAL
- t. ] [+ Y I~ é' i
isunsuin Mannamh Tiannigsaan1é
ur A og ¥, = ' sl wat w ¥
Wans Hardware o ldawnsantereunniesiumeafilndfeaty msnndy
v ¥ o & 1 &
18 1 nrsngeds MITiaod1aEnG T

2 g‘ 2 :'d. =

Tuninamounisnnayuy ifgvageuuufiveuy Aasnagoudioany
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& e % -
TEUATEN H‘iﬁ13'@1‘1]Mﬂ’lﬁ‘E.l'!ﬂ&%‘].]m‘?muﬂﬁillﬁ



49

WPNEI501904

[1] Stefano Abbate, Marco Avvenuti, Paolo Corsini, Janet Light and Alessio Vecchio (2010).
Monitoring of Human Movements for Fall Detection and Activities Recognition in Flderly Care
Using Wircless Sensor Network: a Survey, Wircless Sensor Networks: Application-Centric
Design, Yen Kheng Tan (Ed.), ISBN: 978-953-307-321-7. InTech, Availabie from:
hitp:/Avww.intechopen.com/books/wircless-sensor-networks-application-centricdesign/
monitoring-of-human-movemenis-for-fall-detection-and-activities-recognition-in-elderly-care-

using-wi

[2} AK. Bowke, C.N. Scanaill. K.M. Culhane, 1.V.O'Brien, and G.M. Lyons, “An optimum
accelerometer configuration and simple algorithm for accurately detecting falls™, Proceeding of

the 24" TASTED International Multi-Conference Biomedical Engineering, 2006,

[3] AK. Bourke, LV. O'Brien, and (.M. Lyons,"Evaluation of a threshold-based tri-axial

accelerometer fall detection algorithm”, Gait & Posture Journal. Vol. 26. 2007, pp.194-199.

[4] M. Kangas, A. Konttila, 1. Winblad and T. Jamsi, “Delermination of simple thresholds for
accelerometry-based parameters for fall detection”, Proceedings of the 29" Annual Intermational

Conference of the IEEE EMBS, 2007, pp.1367-1370.

(5] C. Wang, C. Chiang, P. Lin, Y. Chou, L. Kuo, C. Huang, and C. Chan, “Development of 2 Fall
Detecting System for the Flderly Residents”, Proceedings of the 2™ International Conference on

Bioinformatics and Biomedical Engineering, 2008, pp.1359-1362.

[6] Marco Benocei, Carlo Tacconi, Elisabetta Farella, Luca Penini, Lorenzo Chiari. Laura
Vanzago “Accelerometer-based fall detection using optimized ZigBec data sircaming”,

Mieroclectronies Journal, Vol. 41, Issue 11, November 2010, pp. 703-710



50

Ve ¥
1BNHI301984 (A1)

{7} P. Jantaraprim, P. Phukpattaranont, C. Limsakul and B. Wongkittisuksa “Improving the
Accuracy of a Fall Detection Algorithm Using Free Fall Characteristics,” in: NECTEC

Technical Journal, NECTEC-ACE2009 Special Edition, September, 2009, pp. 239-247.

(8] wwEnAfsTe Iwersuel. 2551 syuueseUATHNdULasngAnsTudi1e 1y
ot e o o o o = . =) d e ar = a
FiadlseSriudmiudgeniguazdinis Anndnus S yyrumdada a1v179

= < o = o =
Fransau ih angdmnssumaas uninndoma IuTadnszveundizuns.

[9] unEmeyast YL, wuaafian Fedud, wesuias Gasuudt. 2555, #5209y
wednssuuynd lagldidugesfanuswun 3 uan. TassadanssuInsnuuiny

mdndsnssy Insamnay dnindndmnssusnens vndnendoma Tuladgsud.

[10] P. Jantaraprim, P. Phukpattaranont, C. Limsakul, and B. Wongkittisuksa, “Evaluation of Fall
Detection for the Elderly on a Variety of Subject Groups”, International Convention on

Rehabilitation Engineering & Assistive Technology, 22-26 April, 2009, pp. 42-45.

[11] Barralon. P, Vuillerme. N and Nowry. N, “Walk Detection With a Kinematic Sensor:
Frequency and Wavelet Comparison,” in: Conference Proceeding:. Annual International
Conference of the IEEE Engineering in Medicine and Biology Society. IEEE Engineering in
Medicine and Biology Society, Conference, vol. 1, 30 Aug-3 Sept, 2006, pp. 1711-1714,



51



52

SARUIN O

1. AENTAYD9 WM Z430-Chronos Watch
- Fully functional sports watch based on the CC430F6137, MSP430 with
integrated <1GHz wireless transceiver
- Watch reprogrammable for custom wireless applications
- Highly integrated watch includes on-board 3-axis accelerometer, pressure sensor,
temperature sensor, battery voltage sensor
- 96-Segment LCD display driven direcily by CC430
~ Can be paired wirelessly with heart rate monitors, pedometers or other devices based
on RF transceivers like the CC430 or CC1111
- Includes an eZ430 USB emulator that connects the Chronos to a PC for real-time, in-
system programuming and debugging
- Includes IAR Kickstart and Code Composer Studio integrated development

environments

2. ma@edidsunsy
2.1 latlanl% Wavelet (1% Variance sﬁﬁ%u}
2.1.1 Varianee max ¥osn1uaumazau @eltidaua pC sen)
cle
clear ail
% SETUP of USB AccessPoint
% port_number="Ydev/tty ACMO';
port_number='/dev/ttyS101";
s = serial('COM4");
s.BaudRate=11520(;
s.InputBufferSize = 1024;
s.FlowControl="none’;

s.Timeout=1;



if s.Status(1:4)=="open’ disp('Closing formerly opened port):felose(s)end;
s.ErrorFen=@mycallback; % not important - you can specify your own error callback
% Port open

fopen(s); % you can use excepiions, but better soluton is break on error

% when there is stili problem afier first run - try RESTART MATLAB!!

instriind

get(s) % display port status and settings

% record(s,'on');

% Header of FRAMES settings

StartAccessPPoint={255, 7,2]: % numbers taken from ¢z430 souce code
StopAccessPoint=[255,9.3];

AccDataRequest=[255,8,7.0,0,0.0};

% Start AccessPoint

fwrite(s, StartAccessPoint); % afier eca 1s green LED must blink

disp(['Please turn your waich to sync mode (key %, then key v - LED blinking), then
pressenter...'1);

disp([CTRILA+C to stop'});

pausel);

% Read (and store) data

% Main read cycle

stop_flag=0;

=0

num_ = 0;
num} =
num2_ =1;

num3 =1
N = 4;

k =751;
q_=900;

tic

LA
L



while stop_flag<1000
i=i+1;
try
fwrite(s, AccDataRequest);
a=fread(s,7 fint8");
X=a(l);
Y=a(2);
Z=a(3};
data(i,1)=X;
data{i,2)=Y;
data(i,3)=Z;
% disp{pozice);
% stop on idle
if (X==0) & (Y==0) & (Z==0)) stop_{flag=stop_flag+1:end;
if ((X~=0) | (Y~=0) | (Z~=0)) stop_flag=0;end;
catch
% disp('RS232 dropout');
end;
if ( mod(i, 300) ==0)
if(num_<=N)
disp(['Please___ Wait']);
num_=mum_+}
samples = ((num_-1)*300+1 ):i;
cx=data(samples,1);
*=CKFOX]
cy=data(samples,2);
y=cy.*cy;
cz=data(samples,3);
z=ez.¥oz;

sum_=x+y+z;
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total=sqrt(sum_);
total acc( samples) = total ;
mean_(num_) = mean(total);
var_(num_) =var(total);

else
mean_10 = mean ( mean_(1:N) ) ;
var_10=mean { var_(1: N) );
num_ =num_+1 ;
puml_ =numl +1;
samples = ((num_-1)*300+1 ):i;
samples 1= ((num_-1)#300+1 }i;
cx=data(samples,1);
x=cx.%ex;
cy=data(samples,2);
y=cy-*ey;
cz=data(samples,3);
z=¢z.*¢z;
sum_=x+y+z;

e s s e e e oo e e o e e s sl e e o s e e s e i e e s b e ste et e e e e s e e e sl e e e e e e e

total=sqrt(sum_J; i

(5
*Xx(samples 1)} = total; o
xyz = xXx(samples 1),
var_xyz=var(xyz)
var_xyz_idx {(numl )= var_xyz,

e ¥ e e e e st ok ok e e e e e e o v ofe e s e e v e el ol e e sl sl ek e e s ek e sl e e e e sl ok

if ( var_xyz <68.7) %(xXx(samples_1} <30)

toc;Aways = toc;
motion_=0;

endless] (num3 ) = Aways_;

4
ABIAITNIING 3 B

=i ¥ ¢ A
Ayt lvs Variance
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endless (mum? ) = motion_;
mam?_ =numl +1;
num3_=num3_ +1;

end

if{ var xyz > 68.71 & var_xyz <586)

toc;Aways = toc;
motion_= 1;
endless] (num3 )= Aways_;
endless_(num?2_ )= motion_;
num?2  =npumd_+1;
mum3_=num3_+1;

end

if{ var_xyz > 586.1)

toc;Aways_= toc;
motion = 2;
endless] (num3 )= Aways ;
endless_(num?2 ) = motion_;
nem? =num2_ +1;
nm3_ =npumd +1;
end
q_=q_+150;
k_=k_+150;
end
end
end;
disp(['Sync mode off, or communications lost? -> Game over']};
fwrite(s,StopAccessPoint);

% plot(Time _idx ,var xyz idx);
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% subplot(2,1,1), plotlendless] ,xXx)

% subplot(2,1,2), plot(endless! endless )

2.1.2 Variance max Y89MIHEHUASIAY (aUM DC avnud?)
cle
clear all
% SETUP of USB AccessPoint
% port_number="/dev/tty ACM(';
port_number="/dev/ttyS101";
s = serial('COM4");
s.BaudRate=115200;
s.InputBufferSize = 1024;
s.FlowControl="none’;

s.Timeout=1,

if s.Status(1:4)=="open’ disp('Closing formerly opened port);fclose(s);end;
s.ErrorFen=@mycallback; % not important - you can specify your own ervor callback
% Port open

fopen(s); % you can use exceptions, but better soluton is break on error

% when there is still problem after first run - try RESTART MATLAB!!
instrfind

get(s) % display port status and settings

% record(s,'on’);

% Header of FRAMES settings

StartAccessPoint=[255, 7,3]; % numbers taken from ez430 souce code
StopAccessPoint=[255,9,3;

AccDataRequest=[255,8,7,0,0,0,0%;

% Start AccessPoint

fwrite(s,StartAccessPoint); % after cca 1s green LED must blink

57



disp({'Please turn your watch to sync mode (key #, then key v - LED blinking), then
pressenter...']);
disp('CTRL+C to stop']);
pause();
% Read (and store) data
% Main read cycle
stop_flag=0;
1=0;
num_ = 0;
numl = 0;
num?2 = 1;
num3 = 1;
N=4,
k =751;
q =900,
tic
while stop_flag<1000
=i+l
try
fwrite(s,AccDataRequest);
a=fread(s,7,'Int8");
X=a(1);
Y=a(2);
Z=a(3);
data(i,1)=X;
data(i,2)=Y;
data(i,3)=2%;
% disp(pozice);
% stop on idle

if ({==0) & (Y==0) & (Z==0)) stop_flag=stop_flag+1L;end;



i ((X~=0) | (Y~=0) | (Z~=0)) stop_{flag=0;end:

catch
% disp('R5232 dropout'),
end;
i (mod(i, 300)==0)
if(num_<=N)
disp(['Please__ Wait']);
num_ =nom_ +1;
samples = ((num_-1)*300+1 ):i;
cx=data(samples, 1k
=050,
cy=data(sampics,2);
y=cy.*cy:
cz=data{samples,3):
R ez,
SUm_=X+y+
total=sqrt{sum_);
total _ace{ samples) = total ;
mean_{num_) = mean(total);
var_(num_) =var(total);
else
mean_10 = mean (mean_(1:N} ) ;
var_10=mean { var (1: N) );
num_ =num_+1;
numl _=numl_+1;
samples = ((num_~1)*300+1 )i
samples_1 = ((num_-1)¥300+1 )i;
cx=data(sampies,1);
X=CX.FeX,

cy=data(sampics.2);
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y=cy.*cy;
cz=data(samples,3);
7=cz.%cz;
sum_=X+y-+z;
¢ 3o e e S e s o oo s o o o e e sl ol e ok sl e e sl ol SR i S oo el e oo e el sl ool el s e kol R
total=sqrt(sum_)- mean_10*ones(300,1);

- total: . . 2
*Xx(samples_T) = total; HId RN MRS IS 3 1N

@ e

o

- - 1 . ot n 1 .
xyz = xXx(samples_l); Aduauannd el DC LA

var_xyz=var(xyz) FuilUnst Variance
var_xyz_idx (numl_) = var_xyz;

3 e o e 24t e o2 s s 2 s o o v e i e e oo e o o e i o 2 s v e o o sl e o0 o ol o ofe ool ol ol e ol sl oo sl e sl o

if (var_xyz <109.5)

toc;Aways_= toc;
meotion = 0;
endless] (num3 )= Aways_;
endless_(num?2 ) = motion_;
num2_ =pum2_ +1 ;
num3} =num3 +1;

end

i var_xyz > 109.6 & var_xyz <692.5)

toc;Aways_= toc;
motion_= 1;
endless] (num3_) = Aways_;
endless (num2_} = motion ;
mum?2 =num?2 +1;
num3 =num3 -+ ;

end

if{ var_xyz > 692.6)



toc;Aways = toc;
motiocn = 2;
endless] _(num3 ) = Aways_;
endless_(num2_} = motion _;
num?2_ =num2_+1;
num3_ = num3d_ +1;
end
q =q +150;
k =k +150;
end
end
end;
disp{['Sync mode off, or communications lost? -> Game over']):
fwrite(s,StopAccessPoint);

plot(Time_idx ,var_xyz_idx);

2.1.3 Variance max Y¥9300UBUIRLURZAY (2171 DC 88PUEY)
cle
clear all
% SETUP of USB AccessPoint
% port_number="/dev/tty ACMO";
port_number='/dev/ityS101";
s = serial((COM19"):
s.BaudRate=115200;
s.InputBufferSize = 1024;
s.FlowControl="none";

s.Timeout=1;

if s.Status(1:4)=='open’ disp('Closing formerly opened port');fclose(s);end;
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s.ErrorFen=@mycallback; % not important - you can specify your own error callback
% Port open

fopen(s}; % you can use exceptions, but better soluton is break on error
% when there is still problem after first run - try RESTART MATLAB!!!
instrfind

get(s) % display port status and settings

% record(s,'on’);

% Header of FRAMES settings

StartAccessPoint=[255, 7,3]; % numbers taken from ez430 souce code
StopAccessPoint=[255,9,3];

AccDataRequest={255,8,7,0,0.0.01;

% Start AccessPoint

fwrite(s,StartAccessPoint); % after cea 1s green LED must blink
disp(['Please turn your watch to syne mode (key #, then key v - LED blinking), then
pressenter...']);

disp(I'CTRLA+C to stop']);

pause();

% Read (and store) data

% Main read cycle

stop_flag={;

=0,

num_ = 0;

numl =0,

num2 = 1;

num3 =1,

N=4:

k_=751;

q_=900;

tic

while stop_{lag<1000
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i=i+1;
try
fwrite(s,AccDataRequest);
a=fread(s,7,'int8");
X=a(l);
Y=a(2);
Z=a(3);
data(i,1)=X;
data(i,2)=Y;
data(i,3)=7;
% disp(pozice),
% stop on idle
if ((X==0) & (Y==0) & (Z==0)) stop_flag=stop_flag+1;end;
if (X~=0) | (Y~=0) | (Z~=0)) stop_{flag=0;end;
catch
% disp('RS232 dropout');
end;
if ( mod(i, 300)==0)
it(num <=N)
disp(['Please  Wait']);
num_=mum_ +l;
samples = ((num_-1)*300+1 )i
cx=data(samples,1);
x=cx.*cx;
cy=data(samples,2);
y=cy.*ey;
cz=data(samples,3);
Z=CZ. %0z,
sum_=x+y+z;

total=sgrt(sum );



total acc( samples) = total ;
mean_(num_) = mean(total);
var_(num_) =var(total);
clse

mean_10 =mean { mean (1:N) };
var_10 =mean (var (1: N)),
num_ =nmum_ +1;
numl_=numl_+1;
samples = {(num_-1)*300+1 )ii;
samples_1 = ((num_-1)*300+1 ):i;
cx=data(samples,1);
X=CX.¥Cx,
cy=data{samples,2);
y=cy.*cy;
cz=data(samples,3);
z=cz.*¢zZ;
Stn_=X+yE,

3 o o 0 o e ot ol o e e o e s sl % R btk s e e sl e e sl ok el o sl e o s e oo oo ool ok ok sk ol o

total=sqrt(sum_} - mean 10%0nes(300,1); , .

a
WA 3909 3 unY
o

xAx(samples 1} = total; : !
(samples_1) A ldavesndea Do

var xXx = varixXx(samples 1)) o . )
- it ples_1)) LL%’J%%MWLMWIM Variance

var_xXx_idx (numl ) = var_xXx;
e e s s el e e o sl o e ok s she e ofe sk e s o s sheofeole o o ol sl ool ol ol ol ol ofe ke o e e ot o e ol sl ook sl ook
Time_idx (numl ) = toc;

if ( var_xXx <68)

toc;Aways_= toc;
motion = 0;
endless]_(num3_) = Aways ;

endless_(num2_) = motion_;



num2_ = num2_ +1;
num3_=num3_+];
end

if{ var_xXx > 69 & var_xXx < 576)

toc;Aways_= toc;
motion_= 1;
endlessl_(num3_) = Aways_;
endless_(num2_} = motion_;
mum2_ = aum2_ +1 ;
num3_ =num3 +1;

end

if{ var_xXx > 577)

toc;Aways = toc;

motion_= 2;
endless]_(num3_) = Aways ;
endless_(num?2_} = motion_;
num2_=nmum?2_+1;

num3_=npum3 +1;

end
q_=q_+150;
k_=k_+150;
end
end
end;

disp(['Sync mode off, or communications lost? -> Game over']);
fwrite(s,Stop AccessPoint);

plot(Time idx ,var xXx_idx);



2.2 1% Wavelet DWT Db4 Level 3
2.2.1 Variance max U2INTHUOUMBZIAN (@‘i.l?i} DC %@maé’a)

cle

clear all

% SETUP of USB AccessPoint

% port_number="/dev/tty ACM{';

port_number="/dev/ttyS101";

s = serial'COM19");

s.BaudRate=115200;

s.InputBufferSize = 1024;

s.FlowControl='none",

3. Timeout=1;

if s.Status(1:4)=="open’ disp('Closing formerly opened port');fclose(s);end;
s.ErrorFen=@mycallback; % not important - you can specify your own error caliback
% Port open

fopen(s); % you can use exceptions, but better soluton is break on error

% when there is still problem after first run - try RESTART MATLAB!!!
instriind

get(s) % display port status and settings

% record(s,'on');

% Header of FRAMES settings

StartAccessPoint={253, 7,3]; % numbers taken from ez430 souce code
StopAccessPoint={255,9,3};

AccDataRequest=[255,8,7,0,0,0,0];

% Start AccessPoint

fwrite(s,StartAccessPoint); % after cca 1s green LED must blink

66

disp({'Please turn your watch to sync mode (key #, then key v - LED blinking), then

pressenter..."]);

disp(l"CTRL+C to stop']);



pause();
% Read (and store) data
% Main read cycle
stop_flag=0,
i=0;
num_ = 0;
noml_ =0
num2_=1;
num3_ = I;
N=4;
k =751
q_=900;
tic
while stop_flag<1000
t=i+1;
try
fwrite(s,AccDataRequest);
a=fread(s,7,'int8");
X=a(l);
Y=a(2);
Z=a(3);
data(i,1)=X;
data(i,2)=Y;
data(i,3)=7;
% disp(pozice);
% stop on idle
if (X==0) & (Y==0) & (Z==0)) stop_flag=stop_flag+1;end;
if ((X~=0) | (Y~=0) | (Z~=0)) stop_flag=0;end,
catch

% disp('RS232 dropout'’);



end;
if (mod(i, 300) ==0)
if(num_<=N)
disp(f'Please  Wait']);
nmum_=num_+1;
samples = ({num_-1}*300+1 ):i;
cx=data(samples,1);
X=CX.*Cx;
cy=data(samples,2);
y=cy.*cy;
cz=data(samples,3};
z=cz.Fcz;
sum_=x+y+z,
total=sqrt(sum_);
total_acc( samples) = total ;
mean_(num_) = mean(total);
var_{num_) =var(total);
else

mean 10 =mean ( mean_(1:N));
var_10=mean { var (I: N} k;
num_ = npom_ -+l
nemi_=numl +1;
samples = ((num_-1)*300+1 ):i;
samples_1 = {(num_-1)¥*300+1 ):i;
cx=data(samples,1);
x=cx.¥cx;
cy=data{samples,2});
y=cy.*cy;
cz=data(samples,3);

z=gz ¥ ez,
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sum_=x+y+z;

e s st s e sk o s o sl o ok ofe ok oo e e s ofe oo ofe e ok s ok v ok ok ofe s e e e ke s e s e e ook s sl sk sk sk ok
total=sqrt(sum_)- mean_10%*ones(300,1);
xXx(samples_1) = total;

[c,l] = wavedec(x Xx(samples_1),3,'db4');

clear ¢d3 ; m‘;ﬁm?@umgmmmmﬁ@ 3 uny
cd3 = detcoef(c,1,3); AUDBARI8A1 DC LA NINHIY
var_cd3 = var(cd3) Wavelet DWT Dbd Level 3mm§‘u
var_cd3_idx (numl_) = var ed3; i talvia vadance

i o ool v e o o ok v oo e sl sl ol ok o sl st ol el e o oo ok ool oo sl o o e sl oo sk e sl sk ek e ke

Time_idx (numl ) = toc;

if (var_cd3 <44.4)

toc;Aways_= toc;
motion_=0;
endlessl_(num3 ) = Aways _;
endless_(num2 ) = motion_;
num2_ = num2_+1 ;
num3_ =nmum3_+1;

end

if{ var_cd3 > 44.41 & var_cd3 <424.2)

toc;Aways = toc;
motion_=1;

endless] (num3_} = Aways_;
endless_(pum?2_) = motion_;
num?_=num?_+1;

num3 _=num3_+1;

end



if( var cd3 > 424.3)

toc;Aways_= toc;
motion_=2;
endless]_(num3_) = Aways_;
endless_(num2 ) = motion_;
mum?_=num2_+1;
num3  =num3 +1;
end
q_=q_-+150;
k =k +150;
end
end
end;
disp(['Sync mode off, or communications lost? > Game over']);
fwrite(s,StopAccessPoint);

plot{Time_idx ,var_cd3_idx) ;

2.2.2 Varianee max Y8IN0URNINE Yzan (@Ua1 DC ania)
cle
clear all
% SETUP of USB AccessPoint
% port_number="/dev/tty ACMO";
port_number="/dev/ttyS101";
s = serial((COM197);
s.BandRate=115200;
s.InputBufferSize = 1024;
s.FlowControl='none";

s.Timeout=1;
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it s.Status(1:4)=="open’ disp('Closing formerly opened port');fclose(s);end;
s.ErrorFen=@mycallback; % not important - you can specify your owa error callback
% Port open

fopen(s}; % you can use exceptions, but better soluton is break on error

% when there is still problem afier first run - try RESTART MATLAB!!

instrfind

get(s) % display port status and settings

% record(s,'on");

% Header of FRAMES settings

StartAccessPoint={255, 7,3); % numbers taken from ez430 souce code
StopAccessPoint=[255,9,3];

AccDataRequest=[255,8,7,0,0,0,0%

% Start AccessPoint

fwrite(s,StartAccessPoint); % afier cea 1s green LED must blink

disp{['Please turn your watch to sync mode (key #, then key v - LED blinking), then
pressenter...']);

disp(['CTRL+C to stop']);

pause();

% Read (and store) data

% Main read cycle

stop_flag=0;
1=0;

num_ = 0;
numl = 0;
num?2 = 1;
num3_ =l
N=4;
k_=751;

g =900,

tic



while stop flag<1000
=i+l
fry
fwrite(s,AccDataRequest);
a=tread(s,7,'int8');
X=a(1),
Y=a(2);
Z=a(3);
data(i,1)=X;
data(i,2)=Y;
data(i,3)=2;
% disp{pozice);
% stop on idle
if (X==0) & (Y==0) & (Z==0)) stop_flag=stop_flag+1;end;
if ((KX~=0) | (Y~=0) | (Z~=0)) stop_flag=0;end;
catch
% disp('RS232 dropout);
end;
if (mod(i, 300)==10)
if (num_<=N)
disp(['Please_ Wait']);
aum_ = nwm_ +1;
samples = ((num_-1)*300+1 ):i;
cx=data(samples,1);
x=cx.%Cx;
cy=data(samples,2};
y=cy.%cy;
cz=data(samples,3};
z=Cz.¥ez;

sum_=xty+z;

72



total=sqri(sum_);
total _ace( samples) = total ;
mean (mum_) = mean(total);
var_(num_) =var(total);
else
mean_10 = mean { mean_(1:N));
var_10 = mean { var_(1: N} );
num_ = npum_ +1 ;
numl_=npuml_ +1;
samples = ((num_-1)*300+1 ):i;
samples [ = ((num_-1)*300+1 ):;
cx=data{samples,1);
X=exn.*ex;
cy=data(samples,2);
y=cy.*cy;
cz=data(samples,3);
z=cz.%cz;
sum_=x+y+z;
el o o o o s e s s i s R R SRR Sk ok e e
total=sqri(sum_)- mean_10%ones(300,1);
xXx(samples_1) = total;
fc,I] = wavedec(xXx,3,'dbd");

@ 1

@
clear cd3 ; FITHITER N IRA TNV 3 uHY

¥ o ' ¥ e '
od3 = detcoeflc.L3): taudaoa DC udniune

var_cd3 = var(cd3) Wavelet DWT Dbd Level 33113

o ) . i
var od3 idx (uml ) =var cd3; D) 1avien Variance

e s s ol o e s sl e s e sl ok e s i sl e e ok btk ik ol g ok de ok ook

Time_idx {(num! ) = toc;

if ( var_cd3 <43)



toc;Aways = toc;
motion_=0;
endlessl (num3 ) = Aways_;
endless (num2 } = motion_;
num2_ =num2_ +1;
num3  =npum3_ +1;

end

if( var_cd3 > 44 & var_cd3 < 81)

toc;Aways_= toc;
motion_ = 1;
endlessl_(num3_) = Aways ;
endless (num2 } = motion_;
num2_ =num?2_+1;
num3_ =num3_ +1;

end

if{ var_ed3 > 82)

toc;Aways =toc;
motion_= 2;
endless] (num3 ) = Aways_;
endless_(num?2_) = motion_;
num?_ =num?2_+1;
num3 = numd_ -+l

end

q =q +150;

k =k +150;

end

end

end;
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disp({['Sync mode off, or communications lost? -> Game over']);
fvrite(s,StopAccessPoint);

plot(Time_idx ,var cd3 idx) ;
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