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A Study on the Broadcasting
Transmission Remote Monitoring System

Using CDMA Module

Han-Geun Lee

Department of Electrical and Electronic Engineering
Graduate School of Industry
Cheju National University

Supervised by professor Jea-yun Lim

Abstract

Among broadcasting transmission and relay stations across
the nation, only a few stations have remote monitoring
system and operate automatically without personnel.
Likewise, most of the temporary relay stations in remote
areas are not equipped with communication lines or remote
control systems and, are operated using outdated methods.
Thus, they cannot properly cope with various forms of

broadcasting accidents and consequently provide poor service



to viewers.

To enable remote control and monitoring of such relay
stations, the remote monitoring system based on CDMA
technology 1s implemented and configured at temporary relay
stations.

Server programs designed for this experimental system
were presented, and simulations and field test are conducted.
According to the experimental results, the remote
monitoring system using the CDMA module enables very
well remote control or monitoring of temporary relay
stations.

The system not only enabled remote control using the
basic computer system, but also transmit messages related
to events occurring at relay stations via mobile phone or
PDA anytime and consequently alert the system manager
anytime, anywhere. In addition, its scope could be expanded
using the Internet.

Thus, applying unmanned public communication network to
remote areas where it is difficult to establish fixed-line
communication networks enable the structuring of systems

that realize greater cost saving and efficiency.
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Table. 1 Transmission - Station status of analog TV(2003.2.28)

T |o|lo]loln]lo|lolw|v]lo| ]| w ol—-|la]o < | = | b
e IR Il R o I = BT VORI IS IRt Sl=|lao]l = <+ | v |
o i Ll A o\l L] N i ﬂu/ ﬁ/_/
i i
=0
o o~ o en | oo o~ en | o | —
) — — | N
m Ne ol | o <+ | DN foN — o — | N | ®
— 135! — ~ 1) — 1) o | NS
= =
R <t 0| —=| o <+ | 1o 15 o o N | o | o
IS 155} — I\ < ~ St ERJE RS
= a | N
al
99} Ne} [ NS ol < | © <f (49) [N — | 0| o
[sa) IS\ B I I3\ I o) <o} 7o) | 0| =
Z N | on
—
99} To} <t || © ol ¢ | o [Te} o) [oN o || -
/M [3s} <H <3} Y (<5 [Te} () Te} | = |
Z | A
~ Mo |~ [T |~ N | SR = o |5
—_— —_— — ~~ —_— — —_— —_— — —_— —
h ~ NI INMININMI N | NS N | NN ~ N | N
ol ol p—
i s T
il
)
T o RO i’

4o
4o

A A

ol



oo
o

~0

K

<0

Wy
o

o]

‘._muﬂo

o
Ho

o

=

)
A
o

o
;Q#

]

=
=
(e}
=
S

4
°
&l

Bkl
a3
R
=

)

<
oAl

1717} AAE o2 AXa ARH, o
}aL, tolrbA StE Y Q

LA AAA 2] CRT 3}

Z(-;_/\
FA7E F 271 Ao Al 2~ H] 9

o 7

u} e}
o] 2 o]
o &
. %

g o] 72 A o] & (Control Point)oll A
3

T

kel
pal

o

f

2. AN A2H R

Wz g

=
o

FEE HEWAY b o

;01_

B

1
1o

1o
el

B

i
0

X

3

3w

y

e
R

[e)

=1
=

2 Aot =(Control Terminal)

ol &

T

24 o] A] 28]

R

2

==

[e)
Ze

s}

]

2= (Remote Terminal)¥}
System)Z TA W, A

o

=
_WL
uzel

X

B



ks
had

b

> 2AS ZHH ok

=

k]

ojn

e

2~ €l
A=y

2 4 o] A] 2=

&

)
%0
ol

4o

% %

< €l
.}

1 7 A of A] 2=

o
s

0

~O

o

zel

&

o7
oo
of

=
]

—_—

X

o

73 5

=9

& & Al Al

o

)

H

(e} [e)
= Ha

o

-

]

>

a3 ¥ 2 Y ¥ & (Graphic Monitoring) 7]
multi-tasking & &2

7A
o
;O._

g}

(5) 4 A4

6) 71

s},

atof o

s

o]

olo

o
T

A
B

T

X

B

e

~

oF
o)

g

X

4
!

X

s, 1991)

=

(o] G A



Jjo

T4 ¥ 7

2~
T

A FEoz hE

gt ol

A

=

o

4

d

gl o] § %

AgaE Apo] o

4 %] o] o}

il

A7 Ao A 228

T

I~ O o] &
AES 93

dlel ¥ A

o} o]

1991)

L=
o,

B A ek.(o] & A

Aole 5

=]
=

e

28l o)

Al

Zz LR e

2

;A el

7R =

R

Alg sd s Aol g sid

it

ad 3R

=R

2]

H oA

g

s 1o}

7] B B Al A

K
O

o

4

4o

e

=



SERERY

Ao g

e TR _ o | [FR " s
== | IPx| | T | [==| [=c| [F=| |®| |8
~ O r 6]
T 30 o o RO Wi %iﬁ = S4r
= Norco Nree | [=owm = |
| il _ _ |
>~ B o T T o
T o %0 %0 X A %
Wi | N T o Mk
Waprm | T %0 72 El
Gl
I
‘mmo
iy
o,
=
s | o
X do o |
Bl |
“aEw o |
_ _ [ _
) WX X N —_— —
- — IR TH o) TL HL - en
= K XO 5RO n
. o= 3 o 2 m
T o° o o el T (o
= | | oo °m | | 2l O

Fig. 1. The structure of remote control system

_10_



2 %] (Link System)

3) &%

B

4r
TH
)
oF
el
<3
1o
o)
i
=l
)

~N

53!

£

—_—
1o

zel

~

]

‘ao

e

~

sl

!

gl

g}

22 T4

¢)8 STL(Studio-To-Transmitter Link)g ©]

A o] &

21|
4o

~
HO

o

oo

t71 918kl TSL

S

EUHY

j

STLE

SR

(Transmitter-To-Studio Link)& A}&

or

._oo

3

g8 % &AM, Hd

1) &4%4

olo
of
1o

4
N

g

!

=4

HIFH IR

A of e = o]

2% 2]

Gl

el

of
Ho
o)

=yl

)

N
o

F4 40

Ao}rp FAH

Al o] Tk = o

o] AAFom Aoldt.

=
[)

el o 2 €]

o
pul

, STLEA =

| &

Al 7

o

=

S

of
1o
&+

o v A 7] = 9

’

—Z
TE

Ao A ol A A 2 3

4o

ol

A3, Fault A E

_11_



Hr

mmo

!

ma

4o

STL A8 7HA]

JEf, AVR Ak, 2Ad

a4

, UPS

Hr

(2) A&

7] ON/OFF, ¢Hd 1}

o 2~
D EAl

—_

<
4

o

el

s

: STL

STL Ao}

494 )

plo

T
Ho

s
__OO

Iy

4
Nfo

<
o

|

A

Al B A7}

o3 o)
%] 21 RECONS

)
o

.
HO

ey
ak

, 1992)

=
o

E R

2= 248

o d
=

a-

=
=

_12_



1) RECONS Al2"d A3 7%
RECONSE ZA U599 dAFihd HAAFH= AF4A%R (Master Unit)2}
A 2

Sz 925 £42%83 (Remote Uni® ¥ ol An = 7| B7Ay e
% 29 ot
(1) 32E PC

Table. 2 RECONS basic structure table

T o# # 2 |5y ] o

HOST |HOST COMPUTER| 1 |[IBM %3%7]%, QNX, MOUSE, 7] &
COMP- =, VGA, e RUE, YRy

CONTROL PANEL
LOG PRINTER

UTER |¥¢% PRINTER 1 |TG-4PORT, 135 Column
MASTER UNIT 1_|CPU, SIO, PIO B/D
LINK EXCHANGER| 1 |d&A5% 27
CONTROL PANEL | 1
A5 22 |CONTROL CRT 1 |FAST-15
LOG PRINTER 1 |80 Column
19" RACK 1 |UST3
DISPLAY CRT 1 |FAST-15
REMOTE UNIT 1 |CPU, SIO, PIO BOARD
LINK EXCHANGER| 1 |®&4 =5l 2, DIAL-UP 2+ 1
Al I/F UNIT 1 |32 ANALOG 98 H#&(AIR =)
DI I/F UNIT 1 |32 STATUS 9438 Az & (DIRx=)
424 %|CO I/F UNIT 1 |32 CONTROL &3 A7 &(CORE)
CONTROL CRT 1 |FAST-15
19”7 RACK 1 |US+4
1
1

80 Column
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Fig. 2. The basic structure to control one transmissiion Site
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PRINTER
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CONTROL
PANEL

PRINTER

Fig. 3. The structure of master unit
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E 40l e G 2R dgscl st 43 ugndel A4 PEAn
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Table. 3 The remote control item of Kum-Ak unattended broadcasting station
CH ITEM v 3 | CH ITEM H a1
C000| TV TX-A ON A& E1C008| FM TX-A ON Aol =
C001| TV TX-A OFF // C009| FM TX-A OFF //
C002| TV TX-B ON // C010| FM TX-B ON //
C003| TV TX-B OFF // C011| FM TX-B OFF //
C004| TV TX-A ANT USE| // C012| FM TX-A ANT USE| //
C005| TV TX-B ANT USE // C013| FM TX-B ANT USE //
C006| TV ACU AUTO // C014| FM ACU AUTO //
Co07| TV ACU MANUAL // C015| FM ACU MANUAL //
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Table. 4 The remote monitor item of Kum-Ak unattended broadcasting station

CH ITEM H 3 | CH ITEM v AL
A000| TV TX-A FWD AAEID007| TV TX-A ANT USE | #HA &5
A001| TV TX-B FWD // D008| TV TX-B ANT USE //
A00Z2| FM TX-A FWD // D009| FM TX-A ON //
A003| FM TX-B FWD // D010| FM TX-A OFF //
A004| KEPCO VOLT // DO011| FM TX-B ON //
A005( TEMP // D012| FM TX-B OFF //
D000| TV TX-A ON // D013| FM ACU LOCAL //
D001| TV TX-A OFF // D014| FM ACU REMOTE //
D002| TV TX-B ON // D015| FM ACU AUTO //
D003| TV TX-B OFF // D016} FM. TX-A ANT USE //
D004| TV ACU LOCAL // D017 FM TX-B ANT USE //
D005| TV ACU REMOTE // D018| FM MAIN FAULT //
D006| TV ACU AUTO // D019| DOOR OPEN //

% 33 E 404 CHO CHEE AJ#EL Ues soli DFEE
BAEE F OAY FURA FEL, AR ofgRT FHRA FEHE
HEd Rolth B mRAE CHER DIBS Adolr REL A

22 Yhsw Am SelA 2
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Fig. 6. The composition of basic system

3. Hoj2E B4

) SEdel e o=
AR 99 A% AJLES 19 79k 2ol 14 W AE 8bit

nol ARZZAAME o] &8 MCU EE3 FA79 Ao 2 8 #e &

Tl sk g IE ol s Ees 247 bohe] v del Alzsie] A e
o1 Ml Adel A mol= A, AloFe A T R A ZA Al
WAgte] wel ol B ZAAH HAE A 2E 7(b)sk 2ol 2749 B



Astd 24 WA

=1
=

r_%:

Aolras = Al&dolA

a. First version

Fig

2) st=do E5E 7=

b. Second version

. 7. The control module
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Power i Data DownLoad
12V
AF
FIRMWARE DOWN @ |
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