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ABSTRACT

With the success of wireless technologies in consumer electronics, standard wireless
technologies are envisioned for the deployment in industrial environments as well. Industrial
applications involving mobile subsystems or just the desire to save cabling make wireless
technologies attractive. Nevertheless, these applications often have stringent requirements on
reliability and timing. In wired environments, timing and reliability are well catered for by
fieldbus systems. When wireless links are included, reliability and timing requirements are
significantly more difficult to meet, due to the adverse properties of the radio channels. In this
paper, we thus discuss some key issues coming up in wireless fieldbus and wireless industrial
communication systems.
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1) 224 (path loss)
Az Zze $A7% F4719 Agle) W

st ZasHAl Ha, olF ‘ArEdolsa dh
Azedel 27)E U V1%, AHRE Fus, 8
A ES0] H990 YEHY AZEPL 23t
= ¥yoz 21-Ag (log-distance) 2do] Qlth

2) £44719] ¥rpuA (half-duplex)
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3 AA o3 Jbe Az AE FET £
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Azl A8 diREe BH A" Ade £4
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4) Ad 49
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A, ‘AR #Ho)d (small scale fading) %2 t}
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7ol dojuhe A= o Ho|E (deep fade) 4
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AEE HEZ=E =y st LAY g50] Bg
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1) 434 4 -
& Al2®lo] WorldFIP [1] oA} o] TFA

-#ul -84 (producer-distributor-consumer)
g Rd g Ag3icta & o, 54 g7 A9
Axe gg3 2ol AMET. $9=A L H
°|Ej 9] IDAEAEC] EujAe] ojst] FFo A
53, U9 doHE 7HAR e BiAe
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°lHe @ilo] Slv EE F8AEL A48 g
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FHE Ao, dE Fo 9 AY (k)
Aol7}717k el F5E Z2AxE $Ee
AL E F Yo kHF9 x589 FH o
#AL (spatial consistency) REA]7])7] 9354,
dztel k w2 o451 ol @& ®
F Falscl @tk wd Aol susE 49
o, olEld FHH @Al AXNA "o x®
e dugdezE AATE Bl (relative
temporal consistency) &#j3tt}.

2) E2-94 (token-passing) TZEZO] 1A

PROFIBUS [2] # & H=nl2 AAFdX e
o4 ZEZYHE AloldA #@3l A2 3F
dAE FHIA 3] Ao Eu) EZ @4
(distributed token passing) 212 Alg3Fc). o]
o] ZEZEL st FAutE vjAjo] o3|
A =8 17 (logical ring) & o]F1 e, =
At wlol]l o)A PROFIBUSU & o]9} H|4:g
IEEE 80249 BEZ w2d digtd, EZ 79
HHEEE SdE Ho 49 =8 zay 94y
ol Azter 4 vk
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¢ 2t AEEYS B ZEE
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3) CSMA (Carrier-Sense Multiple Access) H}
Ao YFEdh= ZZEF g EA

CAN [3] 3 Z& H=wa ALHe Agde
WA Ae CSMA w2 Z2EZS AMEdad,
o] Az A AE A FEO Yojur)s}
Aok QustE, dE 2o sty F4 2HOA
AdlA =R Huly] Aste AL, AE Ade
Fgg AAsHEA dEAdel 9F7 dE AS
@A =9, vZ A5E 2l o] o] A @
7 ole}, B & C 2HOJMAMNE T 2
AE F A7) A&, FEC) AT & At &
A CAN Z2EZe o FEL AP 4 Ae
A7 WAL (deterministic mechanism) A48 3
UAAT, T4 AdelMEs wrdEA4dS (half-duplex)
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1. 2 ofl2{oll CHAsto| I8 2y

A AHE FEIE PHode A A4
(retransmission) f-§-o] wild LYUFEZ (open
loop) HaZYH} BIFZ (closed loop) HlAZYo)
ATy dEWS 22 A2"HEL ¥z HEo
N2 AHs FUEs)y] g Eo J3 A4
N1, thale] wjzle] FEC (Forward Error Check)
9} Z& 29F= HEYGS A4gogn EAES
3|43}, PROFIBUS 7Z& AAHEL AQd4s
Algst=d, o] AMEL HAo P HEGY 2
W=7} glon, dgrt de F5Nd AL A
Agste AHL 7R ok AAdE Z2EZSE
= ARQ(Automatic Repeat reQuest)& Ahg-3+c}.

1) F7+3 dA (spatial diversity) & :

OAZ #Holde HFoz, v gl
Ae Fdde 4 HA A5 A7 54 X
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Adel et ©2Z7) o) I tFde
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gag= "Hay F9 iz, £4 gU4
(receive diversity) o]gl= zlo] &A3}=t), ol
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ARE Y3 WA= A, e et
d F48 A5 | Heol= guel Uohd, o=
AZ AAe gHY 7RE Az 22T A
718 7HA1 doke A& oulEy] w2, F3
o wWixlg el FeA s A AEE Fe
Adolth. o)t wlzatA, $41 thYA (transmit
diversity) @Al = 4t B4 719 e}
£ AXdo dng A4
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UE uhts YL 23 AAFol dojue A
Lo Zerdck A AH AAREE SHY 1W, F
U AR$E& delviy, 3 2 49 geg=
Z# (round robin) W& $8389 F g4
< ol &3t AA FH Aele, ¥E Fgophy
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%73 (cooperative diversity) o]z}t g}

2) ¥4 (hybrid) ARQ W4 :

E4 ARQ BdMe AR AAEH o A
A Z= (FEC) %ol 47 71x] oz =%
g 4 3k Bl E4 ARQ WHdME, 2E
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g A8t g A BE BE dg F
kA R, FATe AR ven, Ho A
= AAEnEe R AASFE a3 g5HY I
4 ARQ WA ME, gzt 2AF Hzle 7
271 WA ¥, izt 2AF R e Zu
§ A% AAFdE AR GE Y 5

Jed B&4ch BY I E4 ARQ Wy dz
€ ¥E 93 o £ W2]o] (bit-by-bit majority
voting) Uth. 22 #zlo} 3¥ AALEHUA A&
d#i7t ve Ae, A E st AARKdE
WA HESE AHEAEA 7 7ted e
e #3E 5 ok olHd #He #H7 AHE
BAMNDAA] AT sFlo] e ZPe A

o WA PR g& FHE F e $Yo| Aok

3) &4A1% (application layer) oA UZ :
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AEHE BAF FAGL dziv 24T HAS
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A& &8 7I7NE AAse de gEA 2
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o 54 AdelA 23 FAol(fault assumption)
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