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Abstract:

Nowadays medical technologies improve rapidly. Many kind of diseases can be
detected through different ways, In order to perform a better physical examination. The
hospitals keep improving their medical hardware. But some examinations required
specific order to run the whole processes. For example: before performing a Magnetic
Resonance Imaging(MRI), First the patient must finish the blood test, after all check is
clear, then the examination can go on. After the examination, the doctor needs to explain
to the patient about their situation and precaution after specific examination and it takes
quite a while. Although Many hospitals got their own medical App for waiting check, but
it won’t show the information about the passed number and no reported number. This
might cause the patient come to the hospital too early and become a medical violence.
Also many hospitals have several different buildings. The patients or their family will
have a hard time to find the correct one.

This project is aimed to design an App which can not only help the users be updated
about the progress of the examinations they are receiving but also assist them in arriving
at the consulting room precisely. By developing the UriBeacon device, the App will be
able to locate the indoor location of the users with Triangulation method. All of the done
and undone tests will be listed for users to check, and the information of each test will
also be shown. With the help of the indoor guiding function, the users can be examined

in the order which his doctor has scheduled for him without being confused.

Keywords: Outpatient Department Multimedia Queuing Signage System, UriBeacon,
Bluetooth 4.0, Internet of Things, Indoor navigation.
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%] 2-4 Beacon kL &% 3%

15



- Sk AD Type v Service UUID R 2 F 2 s> m ¢ %6 7 7] LHE_Service
Data p 73384 > 3 B UriBeacon & 45 7 & 4™ £ 2-2 9777 o T R-H 0T szifw
7}@% ’?A‘ FLRZ4o® B~ o

#. 2-2 Beacon A 4 F 71 2

Offset | Size | Value | Name Description
0 1 3 AD Length
1 1 0x03 | AD Type Complete List of 16-Bit Service
2 2 OXFEDS8 | Service ID | Assigned Uri Service UUID
4 1 5-23 | AD Length
5 1 0x16 | AD Type Service Data
6 2 | OXFEDS | Service ID | Assigned Uri Service UUID
8 1 - Flags UriBeacon Flags
9 1 - TX Power UriBeacon Tx Power Level
10 1 - Uri Scheme | UriBeacon Uri Scheme Prefix
11 | 0-17| octets | Encoded Uri | UriBeacon Uri Suffix

(-)Flags 7 1Byteshz @& » w7 5 bit0 ¥ &% - A& FF - 2%
% 0> bit0 # 7= invisible hint » # i¥ * F £ 4 Scanner #* UriBeacon I A 4# 3% 2 _= '
s oo err #9 Scanner B A e Tl U 0 Aoig Uy o

(= )TXPower 37 1Byte thz > H & 2 jEgE A 0 2 = chpFi 3t 5L RSSI
A8 =% dBm v i 5 £-100~20dBmM B o ik @ A LR R IR A 1 2 %
RSSI & £ e+ 41dBm (%)% 41dBm % 1 2 @ e B4 4 @) 2t 2 A ¢ * signed
data & %7+ » H = ;% 5 OXEE -

(=)~ UriScheme Prefix » #it3 1Bytechz & > EFR &4 RIFEFHE

e 5B HIZ_URI e Prefix » % & &2 38 &7 0 4ok 2-3 9757 o
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% 2-3 Beacon Uri Scheme Prefix

Decimal Hex | Expansion
0 0x00 | http://www.
1 0x01 | https://www.
2 0x02 | http://
3 0x03 | https:/
4 0x04 | Urn:uuid

(=)~ Uri Suffix § 16Bytes #1% ¥ + 4=% £ URI Suffix 5116 Bytes UUID 3
€ itk % 7% (urn:uuid : F81D4FAE-7DEC-11D0-A765-00A0C91E6BF6) ; it 4%
F_urniuuid % or 597 30 Rk Jg RFC 2141 A4 -

4 2-4 Beacon Uri Suffix

Offset | Size | Description

0-15 |16 | UUID inbyte order

e Bde s Hitp URL 2 £ 57 e07 54 > Bl & ik g5 RFC 1738 #4e » Gdoat i — A&
“Tg Bl e ph 7| fKURL » 8 % URI Suffix & % 77 fent cnigfd s > 38 > gt i
gz A5 & (OX00~0X20 » OXTF~OXFF)#-¢ & vy = k& * » # 4§~ 4

Fdok 2-50
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% 2-5 URL # 2 = 5% £

Decimal Hex Expansion
0 0x00 .com/
1 0x01 .org/
2 0x02 .edu/
3 0x03 .net/
4 0x04 .info/
5 0x05 biz/
6 0x06 .gov/
7 0x07 .com
8 0x08 .org
9 0x09 .edu
10 0xOa .net
11 Ox0b .Info
12 0x0c .biz
13 Oxod .gov
14 - 32 | 0x00 - 0x20 Reserved for Future Use
127 - 255 | OX7F - OXFF Reserved for Future Use

~ Configuration Mode (connectable)
Uribeacon # ¢t #i-7% 2. ¥ ¥ 2% @_Lock code ~ Flags ~ Duty Cycle ~ Uri ~ Transmit
Power 7 & &c > @ f— 4k Advertisement mode # sc 3K T e A5 T @ AR T H o
% s = pr o> Advertisement ,T%g&'}i" gt @ PR%Z-;iﬁ&a FYOETT o Bt T

DDOS & &, 5c ¥ » PRAbfE § 4k B B B ©
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e

Froa EAME - & T v
A" &SRSR3 T B RSS2 5L 33 @ k2t D pedg(rssi-

distmapper)s e " f - BERFH BT & F T * EirazE ZER@EY = B

W3 AT

K

i)

\m‘L

= 4
o — /2‘

‘&\\

FEE M STEA] G R TR
MEFAMY - FEE ) F R PR TEREANE PERSEEIFIAE K P
Chong and S. H. Zak, 2001; Yoshikazu, Masashi and Masayuki, 2005) ~ #F % & & i@ -~
rssi-distmapper % X g p F &~ BREFP LT =2 A T indeok ZF* pB 2z FF o 0
LRy RO R T IR EREEOEE cRE N F AT G REF RS R
fH B Rt 0 Y 7 AR R Bl B g R TR R
BLaThT e %13 o otk R R 5 7 £ B2 »c i (Balanis > 1989)( Jordan & Balmain >
1968) o § M EL g e iE o GRS H B RE 0 ¢ A2 - B F SR
LR AR P A | PR R 3 5k 2 2 (Rappaport and Sandhu, 1994) » f T E A
ERACT AR B BHRER T AARE R B R Y eg
R i o
$IH 5 LR
- R T AT A Bl A A 5= AT T B #ri i (Gaussian
Channel) ~ 54412 i (Rayleigh Channel) ~ 3 #7: if (Rician Channel) ; o #73} & #7id
iE 4 mﬁ—f&;\ PR ARl 2 B PRSI GO TR A A LA R E BT
TR AEN R g 0 1 A AU SRy el 2 BT APR T R T
PRt [LFg UL € MGt m i P chds o gL BTl (T B G BL RS S R BT
W 3 O B B e sl BN Ty B AT - AT R IR I
e e R H MRS F OB s A AR o
MO EL oS TS R TR ] AR TR D o A SR B SEST S ST8
(Hansen, Eskildsen, Stentz, Strasser, DeMarco, Pedrazzani and DiGiovanni, 1998) - &

Ry @ PE PR A A e s IR T 5 EREENEE
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Flm A2 AGEBRF ORI ek AFPOTHEEE ALY P ORE
PUPFRCE R R o R UL E > x #2205 T Rayleigh % i3(Rayleigh Fading) | -
a’; - ;{" Fmé ‘Q—i"gﬁt %{»/J ‘?jﬁ»

B ARG

=k

e LR 40 G fl 2 R R H i p B enF ko A

REEEFEFOG AL RADT R J S 2 PR E RS o E LRI ATOE
Fo KB FRIT L A(F FR - 2002) o G AEGF S Flar AR RE T YN
UL B 4 AR R Y GRS R T NS R f R WA 4 ¢ B

£ TTEE AL It FE AL AR SR X MR 4 R G RE R R (R

=

JES#EIL 24 344 02015) c AL REFAE L0y 2 0 App A2

LSBT IEL kB SRR AT S WA AR ed ST W

Flei @ MRk an App 4230 BT I En TR i B PengiR R ana 2 B Bl

BT FRAPALE LR o T BIRA L2000 & R g B TS

FR LR R B R OFRE P RS EF AT Bk B E - B

HrUA AL ERBERILI - IFRARD 2 g BT Ao oS
{

PR FLRALOMRE  F Y a2 BB @A RFLIFERT RS
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A A RFTR A F R TR ADp SRR G i KAt E o B o E R
* 7 A0BLE HAFR B 0 2 JI* S RER K A0 e sl o i a BB X 8T
S el WAnREAE c A ANER SR A ATEFR HEFR RS

AL H0 7 e RS A ehss i 4] o 4o 3-1 97 o

A B (BEER REHE

B 3-1 4% K AL+ L F
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~2 %

— & AR P A BT iEEL e R D) A B

i&é.«’%“l%%%#ﬁf‘aémﬁfn App> BER SR A TP B R L ELAE T B Y

CRES R E SR L sURL RS EE TR A
‘%5}4& ﬁgma

Bv g d s

oo H ﬁn\#“ 100 5L > 3k P ow App Bt AEoT ©
oo R AT ASriE 0051 100 2 G MR AR AR o &

A AR IGRIT  BH AR Y K e ADD 1 R g BT B X B i f BB o

EHi et S FERAMATH T AR D] A g 2 TRl AR A B, B R Y H A

S PR A BRI P L LR §

IRF 55 AHREIT <2 R E ARG B
ko { A iRA-R 4T o

O

B 3-2 ¢ SR P A B iEHL e I A B B
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E e AR %
% RSSI 2 &,

T 5L & 4 th(Received Signal Strength Indicator, RSSI)» H 2k & 2 & 4 -

BB o0 (3-1)

B
RSSI =10 log(z-) (3-1)

T
A Pax ¥ AR & IMWe - ST ERT o LELL B S & RSSIS W g R
B 5 E R AR bldodcit ~ i s K b hoB] 33 40 0 bR

FEE > RSSI erd= ik g1t o F]p & 328 % RSSI - féficyp & 7 wppdp & % & 5

N

B o

RSSI (dBm)
o)
o

-100 ¢

9 8 7 6 5 4 3 2 1 0
TIME (s)

Bl 3-3 RSSI s 5L (754 kiR @ 287 1 ip197)
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] 3-4 & HUELE SRR W)
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ERN
4o g SRS R 2 B e 1 RISV § B R e ] T

WD e Aol 36 ST -

= /’{ \_.[

-

7R 5t N

Bl 3-6 & AN HLIES TR B

¥ ST LB e R i AR Y LB T SR S ATy

HF T G 4ok > T ¢ A4 F SPeh g o 4ol 3-7 “57 o

EmER 6@
4§;:::§ 38 B 4R 8
o -

5t 3 Bl

Bl 3-7 & SUGUELF S5 ]

%gd

%

i~ Proximity

e a2

f

Beacon # i % F 31 &_Proximity » 82 2% #2 Location 4p iz » B E
B BT R ART F A Bt - AR HTIERLOHCS USRS

* =

Jul

J

Sl FAUFAF G EHE S TLEHAE
GPS # i g2 2% &_Location (Hightower and Borriello, 2001) {3t » # 5 %7 %
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poan g Jﬁﬁ‘!fi_”é » iz GPS mﬁi,ﬂ‘!’«:i‘k{;%%i;i,;;g)\ TR F L ATR ’T}UNA 7 i
A6 S g ) LR AT A 3 B ) Proximity s T E 4] &
BERddefs 91 Y 2 gendfh g o A% T % GPS s Location » g b M
Beacon 7 Proximity » 3 p k5 ? o v T 1S 1t GPS { HE Y T 4 ¥
£_micro-location -

H ¢ Proximity v 4 B sRBEL > TP ABEGRET U ¢ A EnEFE A
o F R RAT PR o T LA EUBL R E AT 0 470t $150 Proximity BE5
Ko ¥ F iz B VA GHE R F R Y 370 Beacon i@ A 2 i TR o
Bpcls 425 > 4 L0 £& 4 2 R GPS i B %) 15 2 ¢ » i Proximity
TR DA S FL R
% ~ TX Power

€ N

TX Power f_‘é_i&{— 28 IRSSI B Fli ad BEHRET RIS g
# e RSSI B 7 i g Fl 5 E R AT DR ERABFE TN IRT i § A 4pk o
ST & B0 Beacon £ djosl (£ 48)cEEdE 0 € F & Beacon (R A T o e kR
7 RSSI @8 &i23-8 » 2L &5 ~ B TX Power #icie » v £- B F "R £ i
B T RE N (3-2) kg 00y T RIE RSSI B g e s TX Power 17 5 %
TERF A TF R R Ay = o

0.89976 x ((RSSI + TX Power)~10)77.7095 + 0.111 (3-2)
~Beacon z. K T AKX TR B2 F f

- ~ Beacon % %
Beacon k& % * Z & S &k o ¥ LT PR AN TV AREF D)
XE N FredkcEa e 0 F A z’v’q&{Major ~ Minor ~ URL ~ TX Power -
Ay ¢ chBeacon 3k .7 URL ~TXPower e ] #* 5L #0580 ¢ @
P BRRIIR R R E AR T SR i BT R
SR A @E D LG g R AR IER g (i g ¢
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T ’Leﬁfj’i—i MM T B FR KT - B - E M
e Beacon o & a3 4L v R M 4L Beacon s EfFF E 2 B F H
Beacon 4p 3 F I
~ Beacon & = %

A g e Beacon ALK TR fufr b oo - AUk R SR AR
cHRPA RS TRE A A S ERETR DA & IR R A D PR A e
4_Beacon 4- % ;X 3 A Adaptive Frequency Hopping 773 » v £ ¢ * 37~ 38~ 39 i&
B fridek & - BAFIN R * S ghBeacon P 3 {8 d13R Beacon 5L
AR el o gt Bﬁkxé JE A4 TX Power eas 5 > 7 fﬁk& JB b Beacon g
#p oo
= ~ Beacon % ¥

% Beacon i & chilcp § K § Pz Frs BARIIE R R0 4ok 3-1
Aron o0 AP BEARE Al > BAek AR A Y o B € SRR §
Beacon > st PFE4F & § - 2 & ™ § 7L Beacon cOE 5 B IR kAL b R AL AT |
£ ¥~ Beacon s % R LG o

# 3-1 5% = Beacon i % %

R R 7 B [ERES a3E
TEFLERTE e Be i S LE ol
& # “,f 1 Beacon A #% “,f Beacon % { 43R % ¥y Beacon £.% 3 %
e R RAERE Lp @A P ETIRFE | K J Beacon % 7§

o~ PRSI
d P A e A GE > R ENAF T B T gl E R
ARESIEAFR R FIEE P RL e Fil R R L B
FHTRFLF R AFRRFOZINER - s REAHER AR A LA

ARE WFPRAL I GREPPEEAR L 4 §5 1 HF7 U p
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PAE R R pmR { n EEINELFOPRE > U2 g R lEr > B3P 3l Eeh
Fpal o R~ FIF P % o A PP 2 I gy PR S Lk B U L 5]
A FIE AR FR NS RERL D INR *%f&%ﬁ%*‘orﬁﬁ_ﬂkiéﬁmé
AGBAET L Y R 1 AMEPIREGuE Y o LRI PR FEEF G
BB e 45 o
¥ AABFET sgaE
% -~ Eclipse

Eclipse £~ BT » i@ 4Tk > b5 £ IBM 2 7 5 0 B4 5 &% p £
18 Visual Age for Java » fz ™ - RenBR #RE > 3 2001 £ 11 7 g RS B ORA
¥4 d Eclipse # £ ¢ (Eclipse Foundation) ¢ 2 -Eclipse # & Linux~Windows-
Mac OSX + % % > i v 4 FIA L& AR ehgalt ) P APF v 224 5 vk
fraev e i 8 g R Javaid s KBEFF AT U % el o
T+ i B PHP ~ C++3&¢ Python o F]p 27 5 sicd8 £.d Eclipse § 17 % $ij=2e kB
3 o Eclipse s # 5 H ~ i @ 4¢ Eclipse 1 1. & (4c Bl 4-1)(H # ¢ 7 B (views )~
ot & (wizards) ~ %iE% (editors) ~ 4 & (perspectives) ~ gx# Eclipse +7 < T 5
PEFP e RS {122 (0SGI) ~ ¥ B a2 1 & @ (SWT)~ * F 5%iEE
kg 2 3 rJL(Face) o hH 2 d 0 v BT Al a2 % 7 JAVA 3
T oLk s & PR N e 3 Ay BB ek Lo 11 24 Eclipse shi &
oo 2o ] o 8 Java sheh B0 (JDT) ~ B14] API(SWT/Jface) » + 3 b b i 3%

B h S s 4e % % A Eclipse 1o o
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& workipace - Android - Ble_interface/uc/com/exampbe/ble_inedace/Ok_check java - Eclipse
Eile  Edit Refamtor Source  Wovigate Search  Project Andenid  Bun Wndow  Help

icg- BBBS AR H-Hi -0 - USSP 4 AEIEA KR S
i Package.. X i FileExplo. = O[] Ok checkjova 5 =n
B®le 7| 17 @override G
v B *| =18 protected void onCreate(Bundle savedInstanceState) {
v # comesample.ble_interface
) All_chickes jave 19 super.onCreate(savedInstanceState);
[1] check introdution jave 28 /*requestWindowFeature(Window.FEATURE_NO_TITLE)};
{g"'"j‘“" 21 getWindow().setFlags (WindowManager. LayoutParams. FLAG_FUL
Ijrdaw;iv:y_;_,v‘, 22 WindowManager.LayoutParams.FLAG_FULLSCREEN);*/ // LA
4] Mo checkjava 23 setContentView(R.layout.ok_check);
[T) Ok_check java 24
| isits_numbes j . R . - - - - - P
jm::::,;,;ix:‘, 28 listView = (ListView)findViewById(R.id.ok check Lisview)
o [0 webActatyjava w26 listAdapter = new ArrayAdapter(this,android.R.layout.sin
_-'."""t" e 27 listView.setAdapter(listadapter);
e assets . . A . .
& bin 28 listView.setChoiceMode(AbsListView.CHOICE_MODE_MULTIPLE)
& s | 29 fi%sslistmm
e 3 3
&) Srippets 1 =pg 31 int count = 8;
[Searen | 2] show Preview 32 for (int 1 = @; i < Data.checked.length; i++)
- 33
4 System Services -~ 34 if (Data.checked[i] == 1)
1 Geneval 35 count++; "
+ Databaze T e a 3
*4 Menus and Action Bar = . D comole 53 \ BE —~
o} l]lnlﬂgﬁ LOMS
14 Screen
L) GPS
#4 Mediin v

com nxample ble interface Ok_check java - Ble interface/sc

B 4-1 Eclipse 1 iT > % @

FFRmEREE

pt

AFEG R enfad £ 3 5 hTC butterfly 2 (4] 4-2 #77) » € @ *

B g F1E_F] 5 F B * 0 Beacon #1432 Android (7@ % ¥ ’11*‘5 ’ %‘?56%%‘ r

A Android 78 % B 0 HAE R 5
CPU : Qualcomm® Snapdragon™ 801 » 2.5 GHz ' & 1 & kg2 %
Memory : RAM : 2GB
BiEn LR D 16GB/32GB y v * FRARFIRA B

¥ 7 %4 : Bluetooth® 4.0
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# com.exampleble interface
v @ Ckheck

o lisiView
o lismhdapter: Arsyidagts
« onCreate(Bundle

3 e OnlterrChekLs

EEED il %



B 4-2 Android 7% % % hTC butterfly 2 (B & k& : S Htc g > B %)
% ~ # % Beacon

AEF R PR EBERET A @ R4 Uribeacons i 3 USB #4002
£ DFU OTA (Over the Air) { # F/W. (nRF DFU for Android) ~ # % #5 ! +4dBm -
7 o il RV 22 80M ~ DFU Button 0 g ¢ *7 & DFU mode and Application

Mode. + # LED 4= i %45 ~ & & 7 4 CR2032% 4 i » 7 4P * (4lF] 4-3 7 7)
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oA ER AR

% ~ Apache

T L] PIREBEHM RA T L ARSED Fohivd hid Fivrq
PR RER RS B R VB AP L > U EFE > 4o Pyton B 42 S
BEPRER - Fpt B PR ARBAL R L * o Apache B % 3K A § 3 1995 & or g
G v Ed BHHEAEARA RORRIEETHRT ¢ <(NCSA) B > 55
Apache B 2 B hofB el o 9700 (8 KA R g £ 3 Benig el ip 2 F B > 4
¥ Apache http PR EHM A K g5~ > 3 e Fj - gyt
Apache %% -

&« PHP

—m\,

FI% PHP chies s 2 2 P iR % A7 LOff 0 v 0 S R T PR
azéu‘rf % Rasmus Lerdorf - is & % 1995 £ B4 e a0 o fAAK A A d & 9758 5o
@ 2 {s éh PHP %%~ Rasmus Lerdorf & 5-2¢ & 3¢ 4 - @ i+ PHP 4.¢ The PHP Group
Wi o PHP 2 T R F A B R F 50 &L 7 JAVA-C# 7 B Perl i3 andd
BLo #rrl R v B H BN o w2 K OpenSource » A & jugr et b hm g 4R
Poig ch MATHE BT 0 4 T g gt HTML o $18 PHP g ~ fiehd
EANEAKES 5 o A~ 5] 5 FEET] (float) ~ & #c A (integer) ~ & # (string)
# tk(Boolean) ; 4% 7k g B fd o % Fim(resource) > H = 5 NULL; ¥ *FiR 5
A & AEA] 0 & 8] 5 4 i (object) i 7 (array) @ 7 PHP 32 > $#cé b ¥#kT G ¢

TS BELRAT 2 S BF RY .
% ~ MySQL

F- BHBATREEE AN 5 Y L B Rem i o 5% £ MySQL
AB = @ AR > e B 2008 & BF o P AT B fs 2009 & 3 4 &_d Oracle = 7 4z

B T MySQL ika\ 7 Oracle = @ 2. 2 &7 o MySQL z_ #7103 e ik b 4R 4 b
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phpMyAdmin & 2 Web-Base 7 1 & feb i #+ oh MySQL shft g 321
CRFILET R Web 46 FIZ MySQL FALE - @ v £t PHP G A e 11t
Web 4 & ¥ 12 48-% 32 SQL 3%z % A@%m@»~*w@@%ﬁggfz%m%’
BAr® AU L EFHE BT HRNZ R ﬂ'.fi&g\ % 1 o m phpMyAdmin 532
# PHP f25\4pfp » R5 R | PIREBR T > 37 Mg 2 MySQL T E -

| g;ﬂ’«"zf—f ~ 12T s ']Kf:g”\qu%: 2 TR R > 158 phpMyAdmin - < BE o
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