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For a long time, therapeutic dolls have been provided to elderly patients with
dementia as a non-drug therapy in several western countries. These dolls are
made to resemble newborn babies. Touching the dolls and singing lullabies
remind the elderly of taking care of their babies. These actions are effective in
decreasing anxiety and reducing aggression, particularly, in the elderly with
dementia. These dolls also help them to adapt to new places such as nursing
facilities. This work proposes the installation of advanced systems in therapeutic
dolls to aid the medical treatment of dementia patients by stabilizing their
physical and mental health.
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Pulse Measurement
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Fig. 2 Outline of operation of a therapeutic doll

Fig. 1 Therapeutic doll

o)

o] A4 eiskor] A7 diade] £ AAlE) F4l9] =)
& FHoR 9 gy ol w=olahale) Av) w=21g ol
OF ) T2aYe) TAE ¢ ATE AR YAl
olea Al Aol v Fhole] 4L AN W, 23 Al
slo) 21548l 271ak Sl A) =215l 4AA % WAL
2 Rel/} ke ok web vk ayoR AaE @ % g
Eolol Bk, w2 o) A7 v And A7
o) /A gk AR AA 1ok vl 9183 BAE rfz
A AvkeRlse] A34eE 2 4 A B Tl
F7kste, ©ed] Q159 HA1A g WAshke Alo] ozt
AAA d3tE 28t BAolA BRHoE dold 4 e 4%
o AT 4 S st Aol & A7) EHolT), Fle. 3 Natasha of adom

2. XA & 58 ol

oot

e

2.1 A&y olge 7A

B 913 Fig 29 M2 253 Dtk A Q13 ol A2
@ 7HkE Fall, Auj=gle] Q&S kil AR Qs wf 7]
Ao ik 298 . 5t 23 oJEA0lEE olgl o
24 HlolE7E 24 H S ) EF52(bluetooth) 71502 AAE
2HlE Eof| HolHE ZJ%O}‘# o] 22lA st

A8A AL I 9, sl=do] 181 AZEYNE YEs Fig. 4 Positioning of web cam in doll’s eye
4= Stk AREE 18- Adorarle] UEKnatasha)o]™, Fig. 30
A %% % Fob|E TN Ak A4 oplsh mg: oA A= /“*1 R e
& $AZ Tk Aol o) A2 Fol] de) Aol 5 L Ak ARedlSel A3 Bw0) A Fuldel slofer
017}— F=glo]e] eut= i_ng Q7] BATE o) gl=  SHEE U] wiEe S AP%%M ALS WA FHotes 7

22 A7 A ollel MisF RAS 1A 5 Y gy, 8ol Helit

Y= BES FA5= 71101 S AlZst Q1Ee] A Uil

A3 WA 9] o Aato] AeheeIEe] AIFE o 3. 3h=9o]
98 1) GTYRE 47 we & W Ak A5 guse
sQlnee] Agslo] Wuke Zsu e vrelzo] A%del  Healold Pskn e YHIHE e 9H0E AE 4

562



Journal of the Korean Society of Manufacturing Technology Engineers 24:5 (2015) 561~567

== u].a—g_i uﬂl:l]— %kg iia]a}oq }\1/\]7]:& H]‘)]H
gtk o] Aol FYAFA(CPU)H TS ot w3l &2
T AH-Ee A8 ODROID-U30t) o] HEE ¢t=gojt 1
252 TRAAE AFshe 2t2uET}o|(0.7 GHz), HISEE
(0.72 GHz) 22 T2 A= H=9} 9] Table 19 AXE A5
71E0 R Ps v 71E 2vlE EF} A FYSH 1.7 GHz HE=ER
o] TUAHYGAE AHERFOEH QIERolE ofFE]A o] o] Y

= Agslof

Table 1 Specifications of ODROID-U3"!

Processor Quad-Core 1.7 GHz
Samsung Exynos 4412
RAM 2 GB
Size 83 x 48 mm
Mass 48 g
Operation system Android 4.x
USB 2.0 %3
Battery 3.7 V - 1500 mAh x 2
Communication Bluetooth/LAN (10/100 Mbps)

Fig. 5 ODROID board in case of a therapeutic doll

Fig. 6 Embedded board with ODROID-U3: (a) ODROID-U3,
(b) bluetooth dongle, (c) battery
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Fig. 7 Pulse application
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Color-amplified (x100)

Fig. 8 Eulerian video magnification[w]

void Pulse::bpm(Face& face) {
PROFILE_SCOPED();

aftiface.pulse, powsrSpectrum);
const int total = face.rau. rows;

// band
const int 1o = total * 38./60./currentFps « 1;

const int high = total = 248./68./currentFps + 1;

powerSpectrun. rosRangs (8, min((size t)low, (size t)total)) = ZERO;
powerSpectrun.pop_back (min{ (size_t)(total - high), (size t)total));

power spectrum
B prF S b, 5 DOREFSEELFIIETS

if (‘pmeripertr‘um empty()) {
// grab index of max power spectrum
int 1d)<[2]
minMaxIdx(powerSpectrum, @, @, @, &idx[81);

calculate BPH
face.bpns.push_back<doubles (1dx[8] * currentfps * 38. / total);
¥

constant 30 = 68 BPM / 2

update BPM when none available or after one secom
if (face.bpm == @ || (now - lastBpmTimestamp) * 1aea / getTickFreguency() »= 1088) {
lastBpnTimestamp = getTickCount();

verage calculated BPMs since last time
%ace bpm = mean(face. bpmc)(ﬁ)
face.bpns .pop_back (face .bpms. rows)

// mark as ro pulse when BPM iz too low
if (face.bpm <= 49)
face.existsPulse = false;

e

Fig. 9 C code program of pulse by android system
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if (face.existsPulse()) {
final double bpm = face.getBpm();
final double[] signal = face.getPulse();
ruUNONUiThread{new Runnable{) {
@override
public void run() {
int bpmint=(int) bpm;
bpmview.setBpm(bpmint); 4 o=ma
if(mChatService.getState() == BluetoothChatService.STATE CONNECTED){
sendMessage(bpmint+”");

pulseView.setPulse(signal);

}
3 H
[11]

Fig. 10 Pulse value transmitted using Bluetooth code

Fig. 11 Display of PULSE application
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case MESSAGE READ:
byte[] readbuf = (byte[]) msg.obj;
String r‘ead‘-‘essag= = new String(resdBuf, @, msg.argl);

HLTHES String 22 A E

.
o
lI
T

—|Z % - o =]
i gap = k + 16 ;
DEHE = ATHO EAT 162 CiT
String bpmView = String.voluedf(gap);
[(SHTTE AME TS CA] StringHO= Wal
txl.se
HiEE

(d)

Fig. 13 Operation process of risk pulse observer: (a) connect
to pulse APP, (b) display the risk pulse, (c) display the
real-time pulse, (d) stop alarm

if(gap<45 ||gap>185){
tx2.setText(gap+"");
if(!mp.isPlaying()){
try {
mp.prepare();
T catch (IllegalStateExceptlun e} {
003 Auto-generated catch block
e. prlntStackTrace(j,
} catch (IDExceptlon e) {
// TODO Auto-generated catch block
& prlntStackTrace(),

¥

mp.start();

1
Fig. 14 Functions of display of measured data and alarm code
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private static final UUID MY _LUID SECURE =
UUID. fromString("8ce255cR-200a-11e@-ac64-BERA20BCIAE6™
private static final UUID MY UUID INSECURE =
UUID. fromString (" fa87ced@-afac-11de-8339-2300208c9a66"

Fig. 15 Bluetooth UUID code

Fig. 16 Mio ALPHA heart rate sport watch
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Table 2 Comparison of application and watch pulse
(a) 172 cm 53 kg male (27 old)
1 2 3 4 5 6 7 8 9 10 Avg
App 51 58 62 46 49 66 67 49 50 63 55.33
Watch 83 81 81 79 77 80 84 88 84 87 81.89
(b) 182 cm 73 kg male (27 old)
1 2 3 4 5 6 7 8 9 10 Avg
App 69 83 103 90 72 73 93 79 54 95 79.56
Watch 91 92 93 88 89 96 88 96 91 91 91.56
(c) 180 cm 71 kg male (28 old)
1 2 3 4 5 6 7 8 9 10 Avg
App 65 75 665 64 55 48 55 63 55 52 60.56
Watch 73 75 75 68 69 68 72 70 66 66 70.67
(d) 177 cm 81 kg male(30 old)
1 2 3 4 5 6 7 8 9 10 Avg
App 58 46 57 50 55 54 59 51 53 59 53.67
Watch 68 65 67 70 73 76 73 63 67 64 69.11
A JES ML =5 Al Y HukSAo] ARk, &l 7k A2Fsiitt. B3 PULSE ol&8]#0]4d& openCV
wup 2 Aol AA] olZ Aol v 7 Al Zol7k 2 o} gkEgo|= AlAEY] AFTAE o]fslo] SAs ZEIY
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