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Abstract

In this paper, we implemented the intelligent healthcare system self-diagnosis that can achieve self-diagnosis by
measured bio-signal(blood pressure, blood sugar, body fat monitor) after the recognize a user to access using RFID.
The implemented healthcare self-diagnosis intelligent system is consist of kiosk structure that is RFID reader,
bio-signal measuring instrument(hemadynamometer, glucometer, body fat monitor), computer for a part of database
server and printer for print the result of self-diagnosis. It can achieve self-diagnosis of a user after compare and
analyze the measured data and information of a user from database. The implemented system can make simple
self-diagnosis even if not take a physical examination at hospital and apply to company, school, etc.

Key Words : healthcare, health, self-diagnosis, ubiquitous, kiosk, RFID
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Fig. 1. The block diagram of self-diagnosis intelligent
system
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Table. 1. The data structure of RFID reader

n2xt
sTx | PATA DATAY Bl Bee
Data | A v £
STX 1 &2l Dag-jo z*di 7;)101 Code
o 1 Data®-1e] £445:9] §H) (ko] L)
Data** n 7} Command®] }2}v] €]
ETX 1 &2l Dazgfogég 7?)]01 Code
BCC ) Data 2] 2] Xj‘%—%gjtfﬂ@(XOR)%

¥ 2. RFID #7119l 2 Command
Table. 2. The major command of RFID reader

No | Command™ | Command v &
. Tag®] Memory
Q17 !
1 i RB DataE read
Tag®] Memory
7 % ! !
2 ] wB Datacll 7]
o] A [e2] :i_
3 UID ¢17) A\ Tag“] ]E] A No.
read
RFID RFID
reader tag

Command

I 10 ms Ol

I a Ol

I 300 ms O[LK

ACK

Response(Status : 01)

ACK

a8 2. RFID2It ¢} RFID e 23t B4l5eA
Fig. 2. The communication flow of RFID reader and tag
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UCRI PC -\ B%.ex IRP_MJ_READ Serialz SUCCESS Length J: 0z

UCRI PC -4\ B%.ex IOCTL_SERTAL_GET_ COMMSTATUS Serial2 |SUCCESH
UCRI PC *%B%.ex IOCTL_SERIAL_GET_COMMSTATUS Serialz | SUCCESS
UCRI PC 4\ A%.ex IOCTL_SERIAL Serial2 |SUCCESY
UCRI PC -\ A%.ex IOCTL_SERIAL Serial2 | SUCCESH
UCRI PC 4\ A%.ex IOCTL_SERTAL_GET_COMMSTATUS Serial2 |SUCCESH
UCRI PC -3\ B%.ex IOCTL_SERTAL_GET_COMMSTATUS Serialz |SUCCESY
UCRI PC -\ B%.ex IOCTL_SERTIAL_GET_COMMSTATUS Serial2 |SUCCESY
UCRI PC -3 B%.ex IRP_MJI_READ Serial2 SUCCESS Length }: oD

UCRI PC -\ A%.ex IOCTL_SERIAL_GET_ COMMSTATUS Serial2 |SUCCESH
UCRI PC -\ B%.ex IOCTL_SERTAL_GET COMMSTATUS Serial2 |SUCCESH
UCRI PC -\ BZ.ex IOCTL_SERTAL_GET_ COMMSTATUS Serial2 |SUCCESH
UCRI PC -%B%.ex IOCTL_SERIAL_GET_COMMSTATUS Serialz | SUCCESS
UCRI PC “\A%.ex IRP_MJ_READ erialz SUCCESS Length }: &9

UCRI PC % A%Z.ex IOCTL_SERIAL_GET_COMMSTATUS Serial2 | SUCCESH
UCRI PC 4\ B2.ex IOCTL_SERIAL_GET_COMMSTATUS Serial2 |SUCCESH
UCRI PC “\BZ.ex IOCTL_SERTAL_GET COMMSTATUS
UCRI PC 4\ Bk.ex IOCTL_SERTAL_GET_COMMSTATUS
UCRI PC -3 B%.ex IOCTL_SERIAL_GET_COMMSTATUS
UCRI PC -\ A%.ex IOCTL_SERIAL_GET_COMMSTATUS Serial2 |SUCCESH
UCRI PC -\ B%.ex IOCTL_SERIAL_GET_ COMMSTATUS Serial2 | SUCCESH
UCRI PC % B&.ex IRP_MJ_READ Serialz SUCCESS Length }: 76

UCRI PC “%B%.ex IOCTL_SERIAL_GET_COMMSTATUS Serialz | SUCCESH
UCRI PC “\A%.ex IOCTL_SERIAL_GET_COMMSTATUS Serial2 |SUCCESY
UCRI PC % A%Z.ex IOCTL_SERIAL_GET_COMMSTATUS Serial2 | SUCCESH
UCRI PC -4\ B2.ex IOCTL_SERIAL_GET_COMMSTATUS Serial2 |SUCCESSH
UCRI PC “\B2.ex IOCTL_SERTAL_GET COMMSTATUS Serial2 |SUCCESY
UCRI PC 44 B%.ex IRP_MJ_READ erialz SUCCESS Length J: Ol

UCRI PC -3 BZ.ex IOCTL_SERIAL_GET_COMMSTATUS Serial2 |SUCCESY
UCRI PC -\ A%.ex IOCTL_SERIAL_GET_COMMSTATUS Serial2 |SUCCESH
UCRI PC -\ B%.ex IOCTL_SERTAL_GET COMMSTATUS Serial2 |SUCCESH
UCRI PC 4\ B%.ex IOCTL_SERTAL_ GET COMMSTATUS sSerial2 |SUCCESH
UCRI PC %\ f%.ex IOCTL_SERIAL_GET_COMMSTATUS Serial2 |SUCCESH
UCRI PC *\A%.ex IOCTL_SERIAL_GET_COMMSTATUS Serial2 |SUCCESY
UCRI PC -\ A%.ex IRP_MJ_READ Serialz SUCCESS Length ]: o1

UCRI PC 4\ B2.ex IOCTL_SERIAL_GET_COMMSTATUS Serial2 |SUCCESH
UCRI PC “\B2.ex IOCTL_SERTAL_GET COMMSTATUS Serial2 |SUCCESY
UCRI PC Z\BZ.ex IOCTL_SERTAL_GET_COMMSTATUS Serial2 |SUCCESY
UCRI PC -3 B%.ex IOCTL_SERIAL_GET_COMMSTATUS Serial2 |SUCCESY

a2 3. PORTMONeIA 4] ¥ RFID B4 K
Fig. 3. The tag information of RFID detected from

GET_COMMSTATUS
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SerialZ |SUCCESH
SerialZ |SUCCESH
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PORTMON
[ o2 [ o3 | a9 | s6 [ o3 [ o3 | 1fr |
STX DATAZIO|f DATAS | e BCC

STX:0x02
Data Z o] : 3byte = 0x03
Data®-: 0x49(I), 0x56(V) => IV =F=ad <
0x03 => 44 Data -8l ®} 3} Status
(Option UID &1 0x03=2F 173)

ETX:0x03
BCC : 0x1F

38 4. A$do]lE(RFIDE Y — RFID E1)
Fig. 4. The transmit data(RFID reader — RFID tag)
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A A : 0x73
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DataZo] : 13byte = 0x0D
Data¥-: 0x69 (i), 0x76(v) => iv B3 <]
0x01 => 44! Data W8l T Status
(Command X 2]¢] ABFTR)
S 243 dle]le] => RFID ¥12] 32-/fH % (UID)
0x00 => RFID ] 7 &4 1%

a8 5. Ao E(RFIDEIZ — RFIDET)
Fig. 5. The received data(RFID tag — RFID reader)
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Table. 3. The data structure of glucometer

NAME | STX | SIZE | “SIZE | CMD | DATA | CzL | CKH
Byte(s) 1 1 1 1 N 1 1
VALU N DATA ] .
E 0x80 N+ (N+1) o * o
REMA | STA | CMD Dat
RK RT | +DATA ata

# CKL : Checksum (Low), CKH : Checksum (High)

No | COMMAND | REQUEST COMMAND

TOTALMNUMBER OF

REMARK

1 0x00 RECORDS REQUEST
ONE RECORD

2 DL REQUEST

3 Ox02 CODE SETTING

ozl 6. @949 Command &%
Fig. 6. The command list of glucometer
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Record W59 0x00°.2 A7A3}Atl. Response H|o|E&=

wR7EA 2 Commandell= HlolE AE 83 ol

0x013} DATAY-% & A HA Byte= 0x00, 2231 1}

A wlolE] FEe =4 dojr ke etk 19 8o
A dlolE Rk Bobx) eutAe] EzEze] fElA B4
9 Ave 29 99 2ol v &

[ 80 [o2 [ [or [ oo [s ||
STX SIZE ~SIZE COMMAND DATA CKL CKH

STX : 0x80

SIZE : COMMAND 1byte+ DATA 1byte = 2byte = 0x02
~SIZE : ~ox02 = FD

COMMAND : 0x01(onerecord request HE0)
DATA : 0x00(recordnumber)

CKL : ~(sTX * ~SIZE * DATA[1]) = 0x82

CKH : ~( SIZE * COMMAND) = 0xFC

a3 7. 23 dbol"H(PC — d4A)
Fig. 7. The request data(PC — glucometer)

[s0[os|F7 [ o1 [oo[z12]42[58 ]34 03] 95]6B]5rF]
STX SIZE ~SIZE COMMAND DATA CKL CKH
STX 0x80
SIZE : COMMAND 1byte+ DATA 7byte = 8byte = 0x08
~SIZE : ~o0x08 = 0xF7
COMMAND : 0x01(onerecord request 2 01)

DATA : 0x00(record number), LIHX| 2t VALEEE HIO|E)
CKL : ~(STX * ~SIZE * DATA_[1] " [3] * [5] * [7]) = Ox6B
CKH : ~( SIZE * COMMAND * DATA [2] * [4] * [6]) = OxBF
ag 8. SHHelE(E3A — PC)
Fig. 8. The response data(glucometer — PC)




|12 [ 42 | 58 [ 34 [ 03 [ o5 |

Bbyte(HEX) Binary Bit | Decimal Field ="An
0001001 7 9 YEAR 20094
(12 42) 00010010 01000010 0010 4 2 MON 28
00010 5 2 DAY 29
______________________ 00110 | 6| 2 | Temp | 22¢C
(58 34) 01011000 00110100
0000110100 | 10 52 RESULT 52mg/dL
T T T 0000 s [0 [evenTval | aE
(03 95) 00000011 10010101 01110 5 14 HOUR LFIN|
010101 6 21 MIN 218

a8 9. Fgdely ¥4 A
Fig. 9. The analysis result of blood sugar data
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Table. 4. The data structure of hemadynamometer

s a2 e /x| Byte | HIT
1 NULL 0x00 1
2 NULL 0x00 1
3 STX 0x02 1
4 CMD A 1
5 5] 00799 2
6 < 01712 2
7 &l 01731 2
8 A 00723 2
9 3 00759 2
10 = 00759 2
11 | Axaer | oo | PATA 3
12 HAAEE | 0007999 3
13 ) 0007999 3
14 | &893 09 1
15 of oF 0x30 1
16 o oF 0x30 1
17 ETX 0x03 1
18 CheckSum 1 1
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e DATA  ------mmmemmee »
313732343034 [31]32[35]30[38]34
' Al = = manwe EEER
it DATA - >
30|39 [38] oo [30]30]o03 F6
o sar S22 | oot | oot | e [ checksum
[ — (oY — +
STX : 0x02

COMMAND: Ox41
DATA: 573433039 -094/3031-01¥ /3239294
/3137-17A] /32 34—-24F /30 34— 04=),
F2E5H(31 32 35 - 125mmHg).
#4830 38 34 - 84mmHg),
==}(30 39 38 - 98bpm).
=3 935 (default 0x0Q0Q) . ) °F(default 0x30)
ETX:0x03

agl 10. FaldlelH(d¢gA — PO)
Fig. 10. The received datathemadynamometer — PC)
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Table. 5. The data transmit parameter of body fat
monitor
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Fig. 11. The flow cart of self-diagnosis intelligent system
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£ 6. dlo]glHlo] 2~ ElolE
Table. 6. The table of database
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— TEE 30| IE B9 28 0] (% B9
wa oaBll | - 22550 asEy suas Foo ey ANE
(VA fealtdata0l) | morAmam HOIEO XY
FERE] g9 28 00 gt 34
(VA healindeta02) | - SHE HIOIEE 28, oUu2 B3 A 8%
HAEEE | - ANY =8 250 e 59
(MA healingeiz08) | - ZHE BOIEE 28, QUEZ B2 A &%
EEREF =
ot | - AzngmeeaseanNoRE gL
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Table. 7. The data transmit parameter of body fat
monitor

1. A 37
G A A Windows XP
Webserver JEUS
RDBMS MySQL
Language JAVA, VC++
2. a7
AR [ Eclipse, Visual C++6.0

a3 12 719230 M 9 5y
Fig. 12. The front and back side of kiosk
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Fig. 13. The implemented RFID tag information recog-—
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