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Abstract

This study developed a PDA based wireless communication radiation measuring instrument using
Bluetooth. The proposed system is composed of Student Radiation Monitor of Vernier using GM (Geiger
Mueller) counter tube as a radiation measuring sensor, LabPro of Vernier as a module for data collection, Promi

SD 101 of Initium, which can make Bluetooth communication up to 30 m, for wireless data transmission, and
HP 5550 embedded with Pocket PC 2003 as OS for data storage and display. Because GM counter tube is used
as a radiation measuring sensor, the system cannot measure radiation energy but measures count volume and
count rate. When the result of natural radiation measuring by the PDA based system was compared with that
by a PC based system, it was found that the proposed system transmits and receives data without distortion.
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Fig. 1. Diagram scheme of a system for radiation

signal transmission.
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Sensor : Halogen quenched glass Geiger-Mueller
(GM) tube. The wall density of the GM tube is
50mg/ cnt

Power : One 9-volt alkaline battery provides a
battery life of 500 hours. Low battery condition

is indicated when count light is dimmed.

Sound : An audio beeper indicates radiation

events. This feature can be muted.

Visual : The red LED countlight indicates

radiation events.

Dimensions : 30x80x150mm(1.2x3.2X5.9 in)
Weight : 200g with battery installed

Data Output
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Fig. 2. Student Radiation Monitor used during tests.
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Fig. 3. Measuring devices used during tests.
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Table 1. RS-232 Serial Communications of Promi-SD

Frame Section Operating Condition
bit/sec 1200, 2400, 4800, 9600, 19200, 38400,
57600, 115200, 230400
data bit 8
par ity None, Even, Odd
stop bit 1,2
Flow Control XON, XOFF
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Fig. 4. Display programing for PDA.

Fig. 4. Student Radiation Monitor (1), Vernier

Labpro (2), transmitted by S232C-Bluetooth (3),

PDA (4) - the PDA screen displays the signal
received.

o] YAEAEE Vernier Labprool A EZA A
okl B ALES WARGEAR 9299}




Aol 7Fs 3k RS232C(ZE 38400 bps)= W EHa}
of Byt o] AE]Y 42155 Promi-SDE ©] &3}
Bluetooth &G4l AAE ©]§3le] FHE40=
HolH & FaEke v oA Algg Ase ¥
7dste] Frh mpAE o2 PDACA AN -5
sleEaso R elshA skal, BA8Al PDA A%
Aol AAsHA sFATE 137CsAL 2 GM AlA 2
72l WA AFHA pDAC AFE dolEE 7}
255 Y, AR5 7 E F2 UEd Aot

254

Counts/ 1 sec
P
1

0.5+

0.0 4

T T T T T T 1

T
0 2 4 6 8 10 12 14 16
Distance (cm)

Fig. 5. Radiation Counts according to the Change of
Distance

& A7elM = PDA 7INbe] SFEAE o] &%
FAEA WA S A E NESSITE o] Al
ol A= WARISHAMZ GM AgaE o8-8t
Ren2 AR oA SHL =rbestal Th
E ¢ 7R ESTH ST 5 e skl
ok PCE o] &3 AlAEE o83 A A
Sdztet nag Fote] Ajtets AlLEe AR
o] of=r glo] Fale] o] FoiAaL Slaa elst
Ak

AlRbeh= Aok BARE BelE A
e A 547 S871ER 280 hed A
o AAXITE AGH Foll DA AAE
T Aol AR AR AAHR]L Al2E
Tl Theeldlnt SAE WA JRQle] F

PDA|tbe] 252 SMEA WA 55 &3]
ek Aol vlolEo] 2ol V| HH B2 A

Be ol Bel@ F Ak AF WA 24
o

7] el 83 FAENVEs e

go] 753 ZAolrhi4).

AL Azdelq dslore BAAT o2

2ok A, AL AlAE T)Ee] A

o° oS
& AEE ol SFo=N AT AM AREATE

Fgo= o]atrlel §olstA] Bt AAl 3=

AA R A% A S BF AxDe 2355

& 27h Aot aFE B4, P 34 A4

RE GM AFHE ol§FOEA WA U

Z4o] Brksait 71E WA ANE HEA A

A Fom oA ol sk A7t Washth A,

pDAC] HASH HolHE A7 AW A5sa B
o

g3k A77h o] Fo1X A gkt e
A AR RRE 2AE N Yus

&3t PDAR AAIZF AEE L, PDAAAE ¢
=] L

o]

AR E o WE}

= o

WiFi(802.11b5 A3 A LAN)S o]83dle] %

MM R Bla, FAAWE FRE HRE A
X

) melEl oA B

[1

[2]

[3]

[4]

[5]

[6]

[7

ZHEs
94 AL o3k o] gof mE WAL QR
&3} gl o1 8ts] A 15:39-46 (1990)

Lentle B: X-rays and technology as a metaphor. Canadian
Medical Association Journal 162:512-514 (2000)

ICRP Publication 73 : Radiological Protection and Safety in
Medicine. (1996)

Goans RE, Holloway EC, Berger ME, Ricks RC : Early
Dose assessment following severe radiation accidents.
Health Phys 72:513-518 (1997)

Bonamini D: LOW DOSE MEASUREMENTS IN A
ROUTINE PERSONAL DOSIMETRY SERVICE. Radiation
Protection Dosimetry 85:117-120 (1999)

American National Standards Institute : Criteria for testing
personnel dosimetry performance. ANSI N13.11-2001 (1983)

WWWw.vernier.com




=AM Els] =2X Vo2, No.1, 2008

[8] Angela MH : Bluetooth-enabled teleradiology: applications
and complications. Journal of Digital Imaging 15:221-223
(2002)

o FAE: FARIEUS 9% BRFe 22
QTE AR 818] %] 2:35-42 (2001)

[10] http://www.bluetooth.com
[11] http://www.initium.co.kr

[12] http://www.ni.com

[13]

[14]

QYT LabVIEW S 0]-83 b A9 & A28

o 1
T&o] gk A7 AAldiE gk, (2003) pp.21-34

W, o, olEd, oY, olEd, WA
PDA7|HE] B2 di3ARIREo 8] 2007 =
FABLE S =20, (2007), €%, pp.90-91
http://mail.dreamwiz.com/AUTH/mail.cgi?c=v&fm=&md=47fe
d295¢1¢cb1de&m=SU5SCT1g@&n=61228&r=0& sk=&st=&s0=0

msgno

10



