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PDA : Personal Digital Assistants

GSM : Global System for Mobile communications
PC : Personal Computer

VB : Visual Basic

WM : Windows Mobile

AP : Access Point

HSDPA : High Speed Downlink Packet Access
IMT-2000 : International Mobile Telecommunication 2000
WiBro : Wireless Broadband

L2TP : Layer Two Tunneling Protocol

PPP : Point-to-Point Protocol

IPsec : Internet Protocol Security Protocol

IKE : Internet Key Exchange

AH : Authentication Header

ESP : Encapsulating Security Payload

ASCII : American Standard Code for Information Interchange
ECG : Electrocardiogram

HR : Heart Rate

GDI : Graphics Device Interface

DC : Device Context

UMPC : Ultra Mobile Personal Computer

SDK : Software Development kit

PSNR : Peak Signal-to—Noise Ratio



MSE : Mean squared err
VPN : Virtual Private Network

QOS : Quality of Service
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CClientDC dc(this); // &tHe| DCE =
CDC m_backDC, m_drawDC; // Memory DC 4
m_backDC.CreateCompatibleDC(&dc); // 5 DC7t 2 &0| =5 A&
m_drawDC.CreateCompatibleDC(&dc);

0 Jn

i 4. DC AA

covneg 99 ggsm Mme Ggd 19S 1d F RWoR B

dewsy 714 AgaRat ReFeld w3 35 avd b 44, 155 4

<ol

o

5 a9 6. 1= oo

u
o
o1
td
M

SEGPe Astel A9 MEW A Y HMERS dude] wEn 5

W3 5 gho] ¥= DC= WEstdr.

CBitmap bitmap1, bitmap?2;
bitmap1.CreateCompatibleBitmap(&dc, width, height); //
bitmap2.CreateCompatibleBitmap(&dc, width, height); //

=

5. mlxLelol 7Hel HEW A4
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a9 7 AAANEE 287 A REFolE HA

s 29 wut F5E SE9 EeEFo wuvs M2 2dud CPU
Z2 Ao FErb A7t ek DCol R Fols 1Ea, 1z E a9 wwl
t DColl Z1e8l® ExFols ook 2d =7 add &= & DCol HAE F 2
s a2t g3 AZES 28 "ole ojde 19 DCE HFo2 194 olF
AA I, E ooy AFS 18 "o e oy 2S vk et
oA 7lEdtg Kol AANE Tdoldr2ae 1% 3750 (ECG @ 300, SpO2 :75)
of Az @ delHE Aol gk 1719 AZdolEeE 19 w w FFE
ZEEe] adg=ZE aeld CPU Z2As A= s deo] dde wAwT)
weka CPU ZaAl2 AEES =Y 5 Je vhe Bie]l Zaghy 1 gygoew
Higel] oy ZRJAEE AAs FUT7t PolyBezierst+& Ab&3dto] g wol “1g
T Wyl vk AR Windows GDIPlE  PolyBezierd47F A 9% A gt
Windows CE GDIdl = PolyBezierd<=7} £330 glx &} watbd, WM =

FolA Beziers Abgstel® A& oAl whE g whEofof T
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2.4.2 ¥ X o] =X (Bezier curve)

i,
o
12
o
2
ofy

FARA Y ool wAel FAe AFHIART B

Q3A AF&dEd. 1959 Paul de Casteliau’l de Castelijau &
.

al
a, olE FAH wyowr AMHF - Aol H|Ro] Aot H] R FTHL
19621 =~ XYool Bierre Bezierdl 93] ¥ 2EHJT. H| Ao FHL

WE 2zl Ao AFE THoz Bt Agdt §83 o

1d
o

f1(U) = (1 - Uy
f2(U) = 3U(1 - U)?
f3(U) = 3u’(1 - U)
f4(U) = U°

where 0 <= U <= 1

%6 A B4
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struct fPoint{float x, y}; // float&el ZQIE Mol
void BezierComputePoint(float fU, fPoint* pDstPoint, CPoint* pSrcPoints)

{
float fBlend;

float f1subu = 1.0f — fU;

// AN HH ZOE (1-u)"3

fBlend = f1subu * flsubu * flsubu;
pDstPoint=>x = fBlend * pSrcPoints[0].x;
pDstPoint=>y = fBlend * pSrcPoints[0].y;

// F o ZlE Zu(1-u)™2
fBlend = 3 = fU * flsubu * flsubu;

pDstPoint—=>x += fBlend * pSrcPoints[1].x;

pDstPoint—>y += fBlend * pSrcPoints[1].y;

// M Hm ZQIE 3u™2 * (1-u)
fBlend = 3 » fU » fU * flsubu;
pDstPoint—=>x += fBlend * pSrcPoints[2].x;
pDstPoint—>y += fBlend * pSrcPoints[2].y;

// H s ZIE u™3
fBlend = fU = fU = fU;
pDstPoint—>x += fBlend
pDstPoint—>y += fBlend

* pSrcPoints[3].x;
* pSrcPoints[3].y;

}

P2 A&

o

Al o
1=

ool

F 7. 9] Ao
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&2 " A o] 4L o] gdlo] Hxo FAHE aYE ol
#define ROUND(x) ((int) (x + 0.5f)) [/AIAEl B FEZLO| HE2E

void DrawBezier(CDC *pDC, CPoint *pPoints, int nSegments)
{

pDC->MoveTo(pPoints[0]); [/ Zo| AlAtH MY
fPoint fPointBezier;

for(int i = 0; i < nSegments; i++) //nSegments@tE ZtEgF AL
{

BezierComputePoint(i / (float)nSegments, &fPointBezier, pPoints);
pDC—>LineTo(ROUND(fPointBezier.x), ROUND(fPointBezier.y));
}

pDC—>LineTo(pPoints[3]); //ABRZ e opX|a MK O F
}
¥ 8 H Ao FAS g E g

o] 7] 4] nSegments#kol FF5 Ty FHo] R=# YA nSegmentsit©]
& 7S gz Fdo] RN, a8 CPUXZZ A 2~E nSegments#toll
g sto] Frret. B OAl2~dS fFdY uwli= nSegmentsitS 302 AT
nSegments# S 302 AAG olfE ZTEA2Y T&Y AANTY AFAHS 7
obslo] Y7} FRH R o] e HAFO

2
# & wol DrawBezierd ol YAFE FEolt.

W
=51

void DrawBeziers(CDC *pDC, CPoint *pPoints, int nPoints, int nSegments)
{

VERIFY(pPoints |= NULL); /| ZRIE{T} H|O{YLH 2F

ASSERT(nSegments > 0); // nSegments > 00|H A1

for(int i = 0 i + 4 <= nPoints i += 3) //DrawBezier= 4XZ 2 EX X 2|

{

DrawBezier(pDC, &pPoints[i], nSegments);

}

}
£ 9. WA gl HARPGE AAFE FE
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Motion Estimation®}3 3 t]lzZH S 93 Motion Compensation¥}# o] A 3] =},

BE EIgel B o delHE P& dE/M BAL el e o
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352 2898 DirectShow =g 7l
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DirectShow SDK(Software Development kit)s WX AR s)oF A T

Windows Mobile SDKeoll = DirectShow SDK7} Z &5 o] glt} [18] stA v EH S
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WS u] A}§3l+ Baseclass 2Fo] B 2] 8] (DirectShow SDKel ¥3)E WM ZH %
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Coded videodata Bit Stream
memory address In
Transform Filter XVID.DLL
Decodedvideo data Bit Stream
memory address Out
a9 13 ERAE e -a99d 3 doly aek 34
a9 13 ¥3 dE7E 329 golBy e AZdste] yadaste #A4S UE
W Aotk W3 ZH+= A2ZHERE B2 d39 @ v gL golg 7l A= H
2y Fi9 ArdEo dAS vy e dHolE WEY FAE Xviddle ®ith
Xviddll& 2 mxe] FAZRE AJdadgyd dHolHE ¢o &9 ¥ tiddt
OA EdsE HEHE mUEc o BEe =% vpAw PDASES sl A7
o Wte 94e ¥+ dA H
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MPEG-4 # 9L I-frame(Intra-coded frame), P-frame(Predictive-coded
frame), B-frame(Bidirectionally predictive-coded frame)®] 37}# ZF 9 =Z#
o] 9=l I framed #A$ olnA AAZ :Y3ta, P framed] AL ol do =9
AR I frame % P frames FAMSHY 284S Fu T5HA @2 Fi
e vt 29 S gt B frame® 49 ol I/P frame 183 vt I/P frames

FEol dEiArt Z9E gk wepA
MPEG-4 &H2 2ol B2 9% 4% B-framed P-frame?| ©lo]¥ o =
717 AANEBER AA dolHIFE @olzlth, EA9 AU AFHoE AT F
o o2 Ty HolEdA e 7 HolEHE Al ol 7] wEo] &3
oAl ¥ EAE FAA AFL 29 HYUS S 1z e 152

WA Lel7b wskhe dolEHFS 24,

e adze 4 Zd99 1B S %o Gdage 499 gl
250
200
150

100

5.L'.|
o

1 2z I 4 5 7 & % w m 1 13 W 15
Kbps frames/s

a7 16, Ze Y wolEe] wE Wye AET HolHF Wit
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=z PolEVF 1-157HA S 7bek= F b ol %2> 55KbpstEl 204Kbps7tA]

S7Fst itk KT ¢folB = F2 Z¥ oA o= WiBroZ} 3Mbps, HSDPA”} 1Mbps

o

2 gAHe oy AddAor £ FAGS HEE & 9 HAAA FFelA

Ag BATS AET A9 1-15Z Y ¢tel A v T
o
—

o A 7F BA A &kt

a9 17 ¥Y L voldza

AANZ deld= v 11.7kbpse] 9 FS AA gk o= HH L Ho] g

A% Aol 2 JFL WAA EaATh HAd g

Hlaf S8 22 oA o 9
T AR 9 AES FEE A i, 320 X 240 s Eel e AR 94
A 80Kbytes WA ehe=th = AEKH A G7] vl o] HA A E HY
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Y9 PSNRS A& 3t}
§ MAX? MAX ¢
PSNR = 10 -logy (WYEI) = 20 - logy, (—)
¥ 18. PSNR &2
WEZE g, § 270 RS A E VIeer A A7 "WEe vtE, AERE

FdsH7] Hal 2t (SAAGAA= 1) AR FAAAAME dAlzs £

m—1n—1

1

i=0 j=0

719 19. MSE 22

MSE+ Mean squared err®] ¢FAt= Qa4 Ao Ht& St
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S A 2| Ab
(AFETP) (Ar=1P)

19 21. L2TP/IPsecS o] &3 PC-PDAZF Het U EY I T4

- VPN(Virtual Private Network) : AA2 FEAs = ofloly 7} olyel 714 o=

WEolW AN MERa

L2TP / IPsec ®.QF Al=®l& wAsH7] s 2fe] AMPC(e5-8 99), 2
o] AP, 1t =EXPC(Z4), 1t PDA(AHE EHl&tdth. 2= VPN A H
13 MEQAE JA3H. 9Jrk= VPN MB25 7 #38te] VPN ABjld] dE9 A
g dZTo A= VPN AW1RHE 7hde] VPN IPE ol @29 HEZ
g FASA frh oW, JAE AARE VPN Al &3 9A A7 VPNA
HZ5E 73] IPE dofd oA @t oA7E Al e vES A 9

A% AAH dAsHA "k o] W, FAFH VPN AH17HA = 2o d7ls A
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Tirmea Source Destination =rotacol  Info
17 11.278736 192.168.3.108 162.168.0.2 ESP ESP EEF‘I-QN
18 12.09433%  192,168.3.108 162,1568.0,2 ESP ESP (SPI=0x
19 12.0958583% 192.168.3.108 192.168.0.2 ESP ESP (SPI=0x
20 12.097133 192.168.3.108 192.168.0.2 ESP ESP (SPI=0x
21 12.099142 192.168.3.108 192.168.0.2 ESP ESP (SPI=0x
22 12.100600 192.168.3.108 192.168.0.2 ESP ESP (SPI=0x
23 12.102135 192.168.3.108 192.168.0.2 ESP ESP (SPI=0x

Time Saunce Cestination rotacol | Info
17 0.604120 192,.168.0.2 162.168.3.108 ESP ESP Eﬁbl-nx
18 0.605155 192.168.0.2 192.168.3.108 ESP ESP (SPI=0x
19 0.606225 192.168.0.2 192.168.3.108 ESF ESP (SPI=0x
20 0.607296 192.168.0.2 192.168.3,.108 ESP ESP (SPI=(x
21 0, 608367 192.168.0.2 192.168.3.108 ESP ESP (SPI=0Ox
22 0. 609436 192.168.0.2 192.168.3.108 ESP ESP (SPI=0x
23 0.610242 192,168.0.2 192.168.3.108 ESP ESP (SPI=0x

I 24 RA A AR 2

7] 2% ESP(Encapsulating Security Payload)®

dzstd H Aol

, 192.168.0.2%= VPN A
vi19] IPth. A3 A o7 oJAel VPN AMul13s d33ld ZTREZ olgi

HE
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ABSTRACT

Design of a Real-Time Mobile Telemedicine System

for Emergency Patients

The purpose of telemedicine is make between patient and doctor
telemedicine system without limitation of time and space, doctor inform patient
accurate prescription. Recently, it is possible to build telemedicine system on
PDA, according as developing wireless communication technique and mobile
device technique. May be, doctor provide telemedicine service to patient
anytime and anywhere, using smartphone is the suitable way because it is
portable and many people use it.

In this paper, I develop mobile telemedicine system that transmit chatting
message, picture files, real-time video data, triage data between PC(patient)
and PDA(doctor). Efficient process management is the most important problem
in using telemedicine system on PDA. Using system on PDA is limited,
because CPU perfomance and memory volume of PDA is not good more than
desktop PC. I design system for variety function of mobile device. I build
Xvid video CODEC in mobile device for video display and make decorder filter
for operating based on Directshow.

I try to identify measuring of the bandwidth using the designed system to
work in wireless Wi-Fi, WiBro, HSDPA. As well as, I made an experiment in
insurance of the network security connected with VPN server. Finally, I do

test the stability using mobile remote medical treatment for several times.

Keywords : Telemedicine, PDA, smartphone, mobile, video, CODEC, DirectShow
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