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Abstract

A need for real-time data transmission to forklifts and
Autonomous Guided Vehicles (AGVs) in factories has
beenincreasing. Local Area Radio Network (LARN)
can fulfill thisneed. In factory environment, however,
there are many machines which obstruct the radio wave
propagation.

This paper proposes CEllular Local AreaRadio
Network (CELARN), which has good transmission
performance in such factory environment. CELARN
consists of some radio networks and a wired network

which integrates the radio networks. The base stations
are connected to one another by the wired network in a
logical ring. A data-frame makes the rounds of the base
stations to transmit data. Moreover, the data-frame
behaves as a token of the common radio control channel
to prevent collisions. The transmission performance of
the CELARN was analyzed for its application to car
manufacturing factories. The analysis shows that the
CELARN has good transmission delay performance
even in such inferior environment.
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Table 1 Specifications of pilot system.

Frequency 12170 1217MHz ( for BS transmitting )
125200 1253MHz ( for MS transmitting )

Channel spacing 50kHz

Frequency tolerance | 2ppm

Bit rate 16kbps ( radio network )
300kbps ( wired network )

Modulation MSK

Demodulation Limiter-discriminator

Output power 10dBm

Reception sensitivity | —104dBm ( BER : 107 2)

Antenna Inverse-F type (for MS)

1/4 X monopole ( for BS)
2 branch antenna selection

190x 190% 55 mm ( MS)
190x 88x 200 mm ( BS)

Diversity reception

Dimenstion
(Wx Dx H)

Transmitter unit

1
1
-r—'-)lMODH MIX |->{ PAH

b e -

P

Receiver unit

Fig. 3 Block diagram of pilot system.
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Fig. 4 Photograph of pilot system.
(Left side: MS, Right side: BS)
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Table 2 Parameters used for performance analysis.

Item Symbol Value
Number of BS m 10
Number of MS per cell n 10
Bit rate in radio network Rr 16 (kbps)
Bit rate in wired network Re 400 (kbps)
Signal degradation factor a 4.6
Received signal power factor Po 10.5 (dBm)
Noise power No —90.7 (dBm)
Data packet length Ld 1024 (bit)
Control packet length Lc 100 (bit)
oSS e on | x| 20 me)
m?/vcler?d th rgtt\aN cgr l2e~transm|sws|on e 20 (sec)
i T
Average speed of each MS v 10 (km/ h)
Traffic G O
Time period of transmission T 0
data-frame among BSs
e g w |

Average packet error rate

30 40 50 60 70 80
Cell radius [m]

10 2

Fig. 8 Packet error rate versus cell radius.
( Packet length : 1024[bit] )

0000000 R&DODOOOOVO.29 No.3 (1994.9)



34

00000000 000FRg. 9000O0ODOOODOO
obooooboooooooooooooobocooooo
ooooooocoooooooooooboooooo
oobOoooOooooboooOobooobocOoooboonon
gbooooboooooooboooooboboooogaon
gboooooooooobooooooooboooogoon
gboobol1ocooooobOoboooboobooobboon
obooooboooooooooooooobocooooo
Fig. 1000 00000000000000O0060mMOOO
oooooooooboooooooooobooboooo
gbooooboooooooboooooboboooogaon
ooooooO0oDoOooooobOoOooooeomdnOO
gooooooboobooon

50000

obOoo0ooO0ooooDOOoo0o0oboOoo0DOOLANDO
OOO0OCELARNOOOODOOOOOOOOOO (O
ooooooooooooooo )boooooooo
gooobooooboooboooooobooboooogo
ooooooboooboogo

OOO0OOCELARNOOOOOOODOOOOCOODOO
oooooooooooooooooooboooooo
gbooobooobooooobooboooboboooogon
OOOCELARNODOODOOOOO0ODOOCODOOO0O0ODO

Transmission delay [sec]
N

ol B P
10' 10° 10° 10*
Traffic [bps]
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( Packet error rare: 8 x 10”?)
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