WvomMsauANUIRasE  MINANIUURIAId MY

a 4 A Aa
mﬁueumamnmaummmwQﬁxﬂx'lﬂa

A1l UNEIDFITING TITULEU
fSyan Arnssumaasuiiusa Gaanssuluih)
da ¢ a s @ o
919135891501 919139 A3.AAUANIA IWITU
U ]
UNANED

) Y A g L4 o w A A o o
ﬂﬁﬁﬁﬁﬁ]f‘lﬁi%ﬂﬂﬁﬁ]L‘ﬂuﬂigTﬂ%uiﬂﬂﬂluf‘lﬁfﬂﬂ‘ll@LLﬁﬂﬁ‘IJﬂ’NiJﬂﬁllﬁNﬁWMﬂ\ﬂu
o & y v a Ay v o ¥ o A y =
AENY. muumsmmumuaﬁizu"lmﬁuaswuv“hm@mnumﬂmmmmnaaums%mma
I A 1 A 9 a e dy A 1 1 dy A Y a
Taofluszuuinaeaenismaeudielddaaslunuinielnauaedlununldusnisvos

[ J 4 H
TnsAnNAaoUNTLUL GPRS

[

Jya (% A v A A A 9 a Y U
S%‘Ullgﬂ’f)ﬂﬂlm‘]_lbl‘Vi@ﬂﬂﬂlﬂﬁ@ﬂi‘ﬂ’)“ﬂq%MﬂJWEJGl‘IJ‘VIi’JW]ﬁTQEJW?J ICOM 3u 2200 521U

(J J @ 1 [ 1 U
Usgnoudie MCU 3 @1 uaz Tugadfiondod, MCU @usne ud s sgniNauaiuguiay
AIUANATOIINYNOOIUAINNUDLAZANVLTITYANVUVDIFOIANND ANULTIT YUY
v g 1% Y [ J Aa = @ A A o W
WUy 3 52AUaPANGoINAT 3, 9 Az 18 dBRY NUNIMEVNVIATBINDVDIA1TNNY NANY
=) @ 2 o [ A ] [ Y A ] = 1
MCU dndanilatiassdaanauiodinudiuavay1inldsusesnnunszriiig 136-174 MHz
(J o A o A a Py ~ o 4 o 1 a J
MCUs sgaimeimriiiaauau MCU @duquazaadony Tugadniorsodiosudamnsilnos
Yo ad s ¥ y X9 Y &y y Y A ' a s ¥ '
IdnuFsWnes drelassaieiid i ldeyaaldidenmimisiimes lannszes lna wu
[ L
AanudENAY anudaugalumsnmadyna, narlumsnmadyia, 1agsnaInMIiang
A A a s A ES 1 A 1 dy
maldsuntasionlvyssmninilimesimonadouszuulu NINnA1NOU lvMaIlsz U
AWTOUAAINITATIVAOUNAZONW IHaamsnuvesszul Idedegndes aredanisnaae

o v 1 v J

1185099 MM 590

E]

o [

F 9
§ AITUYIUITUIU 60 NI Assazlszunm 1 ’J‘L!Tﬁ, FEUUAINITD
o s A 3}; A a J 9 2 A ) @ a =
@]i?ﬁ]ﬁ]‘ﬂulﬂiﬂﬂmaﬂ 3 psansonalusouay 21.67 FUNGINOF M5 VU5 UNNMIATOUATOI

Y
[

1
1 A ~ A [ 9 a =
FBAIAITUD u,aznamaumqﬂiummwiwamayjaﬂizmm 23 UM



Independent Study Title A Development of an Embedded System for

Remote Radio Frequency Spectrum Monitoring

Author Ms. Acharaporn Thummasena
Degree Master of Engineering (Electrical Engineering)
Advisor Dr. Kanitpong Pengwon

ABSTRACT

A survey frequency monitoring contributes more helpful to NBTC frequency regulator.
Therefore, this work introduces a low-cost embedded system that can monitor frequency band
usage. The system is easy to be moved and installed in the remote area, yet in coverage area of cell

phone to enable remotely control function via GPRS network.

The system is designed to be attached with a commercial radio transceiver, ICOM-2200.
It is composed of 3 eight-bit MCUs and a GPRS module. The 1" MCU traps signals between the
radio transceiver’s panel and body to acquire frequency and signal strength of the operating channel.
The strength is scaled into 3 levels corresponding to 3, 9 and 18 dBuV that are calibrated with
NBTC instrument. The second MCU emulates a signal to command the panel to change frequency
channel ranging from 136 to 174 MHz. The last MCU controls the other MCU and also interfaces to
the GPRS module in order to upload data and download parameters from a server. With this
structure, the officer is allowed to remotely select parameters, i.e. start and stop frequency to be
scanned, scanning period, and measuring interval. Various conditions are set in order to test the
system. Among the conditions, the system can perform monitoring and uploading functions
properly. For an example, a 5-watt fixed-frequency radio source is used to emit 60 times of one-
second-long signal. The system can catch 13 times or 21.67% by averaged where is enough for

evaluating channel occupancy. And the shortest period of uploading is about 23 seconds.



