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Vehicle Operation Control Systom for Kawasaki Steel
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In recent years, the vehicle operation control system utilizing the data trans-
mission in wireless communication line in the plant is on the increase.

Our company has developed the vehicle operation control system for trans-
porting steel materials for Kawasaki Steel Mizushima Iron Works.

This system receives data, such as vehicle position from the mobile terminal
station loaded on the vehicle and status at the base station through the wireless
communication line, which is then sent to the host computer, and further, the
operation instruction data from the host is again transmitted from the base
station to the mobile station terminal, thus giving operation instructions.

Our company is responsible for the development of hardware and software
at the data transmission part related to wireless communication line among this
system.

Mizushima Iron Works is extremely spacious. In this system, a signal
processing unit is connected to the existing general business radiotelephone in
which a wide area is obtained on a single base station from the aspect of costs,
achieving the compatibility of tens of voice communication and data transmission.

This paper introduces the outline of our base station relaying the terminal
from the host computer, and our mobile station on-board terminal.
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Fig. 2 Message signal specification.

[B5G2) | FS(20) | W (6) | e = (8) M (20) [ (11)] CHECK(72) |
%mS

B-3 BEEBRU A ve—JEFHE
Fig. 3 Response signal and message signal
specification.

wHF LI,

FAAL o FRIED7 » v 7o g vF—LH
Fy THh7 2y by FOMOFE1ED HHER X
Ny BELEVL513mmx13mmo -k E A 4
9 FoAENE L,

RREBIL1IXF4X8Fy Ty 17163CF
* 217FRT %o
Fic LB, BBIRAN T — 2, TER2ILOE
LD Ay =TT~ 2RERTHILDICHV S,
FLELKXZBUALT, REOHRBMES Mk
LT\5%, Erciidhx A6 HERERBED 2
1 7%ERL, THoRBEHZEE LG LT
Whs
3. 4 F—YEELH

R A EEME CBREGR o XOHEIRNREK &
LR (EREE L7 — 2 EEFHEELE-1C
N
3. 5 ERERESEK

AR, BB A MO SR EERE B 2 Mo
T REFBHLCVWS, F— 2 OFR$ LU
HE U TFiesd,

D #2ye—-2F% (K-2)

AR ~BEHRBEDO £ » £~ (XF) F—#
ELTHEMTS, 177y 263y + (WBCH
BDFTERA/SI8Y y +) AT vy 254 v &
— ) —FLTEX LTS,

2) BEEBRITxLra—-1LERE (K-3)

EHRH» BB REOIEERES (ACK) X



68 EL+ET vE# Vol. 7 No. 1 (1989)

wva—AEEL LTHEAT . 636y b (BB 3.6 BYNEHFR

CHEDITEASIBLE » }) 17 my 7R{EHEL SEAVIT — 2 BRTHHC TR e L S
e FHCRVIDTHD, > TBCHRYITER

I ORI B TF — 4t v & — ) —F

(E5-b) BEEH0kmTETHOT— £ Z{EHE
AD A1 A2 A3 A4 A5 AB AT AD BO CO DO A1 B1 C1 D1 kil
ABA9 T = A2 B2 C2 D2 A3 B3 C3 D3 A S —
! o\ | A4 B4 C4 D4 AG B5 C5 D5 F—oBEE ke
----------- a3 | T22=" | 6 B6 C6 D6 A7 B7 C7 D7 (%) BTN
L yvays -] —7=&a | a8 B8 C8 08 A9 BI C9 09 (125 ——T &)
HBUMA i 100+ A F—sBEE
BO B1 B2 B3 B4 BS B6 B7 (125—)—77L)
B8BI = 901
"""""""" B63 ]
L 170y — | 80
CO C1 C2.C3 C4 C5.C6 C7 107
c8ce =
e o6 601
L 17owr |
501
D0 D1 D2 D3 D4 D5 D6 D7 i
[ & i 40
----------- D63 AB3 B63 C63 D63 "
L 17y —
R-4 4 v&—)—THk =
Fig. 4 Interleave system. 10
(1 T T T - - - .
§ 6 4 2 0 -2 -4 -6
- . _. y AT
(R5-2) 7 z—P¥ /i LOBEDT—42IER R
BUERSR (R5-c) BFH30kmTHETHOT — 4 2(FH
F_SigHE o F—yHiE F—yifHE
— X I F—RBE( 7 —F B = z
FoyRIER A F—rREE ({2 5——T L) ;ﬁyﬂmx o FsipmE
(%] — X I F—5S{EE
100 B one 1004 (‘;‘;‘;;"%m
F— s RMEIIRYL T2 18 AL F—
™ ;,w;\q--’l.ﬁn'l‘er,ml—it._ 90 (‘I"/‘?—’J—?"J.‘L)
801 804
70 70
60 4 60
50 - 50 1
40 - 40
30 - 30
20 - 20 4
10 1 10 -
0 Hr——— o e
-2 -3 -4 -5 -6 -7 -8 -9 (dBu) g8 6 4 2 D0 -2 -4 -6 -8
S2{EBAN afE®AS (B

B-5 7—2—ZEREENUE

Fig. 5 Data reception rate measured value.
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Fig. 6 On-board terminal appearance.

4. PR T LEK

AKYAT AL, HA b, EFR, BEHRHO 3o
PHRERIh T3,

F R & BEUROHERIC oV TULUTF T
%o
4. 1 BEBERME

BHEMRAR M- 6D AN B L It o T b,
4. 1.1 n=Fo 7k

BEBRO ~— ¥ =7 W% H-TIcRT,
KERFHE LT, BAEMEE (57,4 024
AR, HEEERE (7 r 78 Lesic R

CPU 1 10

HOBAADGA TIMER B RTEH
ROM MNIZT1
16KB -
RAM j INTER F—F—FRA1 78
ks FACE

{8842 AR K AR

&
=t
i [1778 || ]

ETLELR

B-7 HENREE N — MO 7R
Fig. 7 Mobile station hardware configuration.



70 HL#T vER

Vol. 7 No. 1 (1989)

i 2BOERPLHER I THBHT ETH S,
R HE L LIk T, EEEKTD Y
1 XK1, S/NHEOREMEOHRELES L3k,
EEBRC AL Bl b & EMNFHEIC i - T2,
4.1.2 VY7 b7
BHEOY 7 v v =T HERILTOS 7Ry 2
CTHERERTWT, 4B SWTERIEEMEN
DENEIPERHEICTF 2 v 2T HFERMES T
« L C D #FrlEE
o F — A ILEHR
« MG T — 2 IBIEIR
« ZET — 2 RIEH
o SEARE B
SENLY 7 PO =T R TCHDTERLLEER
7 — % BEB B >WT BT 3il% 17
50
ABBRPRET - 2 EBCEETHE B
BRORBEEE S RE LT — 2 OWELENT 5
hallP @ el T
Lichis TEIRREL F— 2 WERT 5 LDITEE
o MERFROFEL BN LT, BEKIEZXNS G
EhH 5T
SENTEREOBU S YRR &I LUIT 0 &4
CTREEETS X5 L
cBUSYHII=A 27 vAREE LTS (F¥—
ZHH L, BE)
* BUS YHNMTHAE Lic\ 7 — 2 23584 L&
IXBUS YT LThb, %#ET 5,
BEWHIEEEIDTOL LY 7 bv=7T1KT
HH%Z 1T T\ %,
EE-GICIIREDRBE IED 7 — 2K H & 4
$VIETFET,
@ EBEHMBUS Y7 — 22X ELCVB
BRI BUSY Tlal i b ¥ CHREEL Th <,
® BUSYTiinhtE&BHRTEAILKC
THADEELM ARy PERBEL, KRG

B BATEEES LEETBO0
[El# BUSY & | S LAOvbaiKTE
10/2:0:0:0;0;0,0,0;0;
BUA1 (A T N L. - A A S
B®S2 P (m—  r-sme ——
Bu&3 I S S A S A ..t S :
BBRA BEREREETEEREEL_EE

B BB TR ARG

K-8 BEEBEERET— 482137

Fig. 8 Optional transmit data sending timing
for interference prevention.

He s %, ZORBEHFO 24 2280y |
2, RN OOREESLYEELTEETS
TedIE T TH <o
® HADHRELIZA LAy b2RDEE, b
5—EBUSY#RT, BUSY Tigd e
BOHRT —~ 2% EETH. BUSYDHAEILH
~8DFIARAEC S & B0

x4 ARy VIBBIREET 220 1+4
<, EEEoOBUS Y&RIHIZSL EA DRI X b
PSRV EABLETH B, RS ENT
4 LARy bAS0MSIEEELE,
COFEXHAVAIELIST, BBROF —
s BRERSEBRHNEET L LT EL -
ol
4. 2 EHEHE

LWRHREL, BEREAA FEOF ~ 20
BLIOEBEFEES WAL LT 5,

4. 2. 1 E#BNN— PV 7H#ER

HEHR/D ~— F o= 7HRER-9%C5RT,
BEEMEBMILHEA YV CFLD8E, FCPU
A= FRAV, A =Fa GhA b ED B
D, AR (AR DMEER), F—#F—F
(HBFEANR) ZEmTIA L L hEREAT
Whe

4. 2.2 V7 by THR

oty R XAVREIEA 1/0 L LT3l (+
— A~ F, EHEE, A2 L) BEALTVB2,



IR AT ER SRS — 2 EXE VAT A 71

x5
i ET

[TROM | —
| 32KB HEER
] SiemnlE
I cpu — EFLS WLAN*JV?"’?

! - RRAb~
| u

]
32KB

B-9 FEHR— Ko THIR

Fig. 9 Base station hardware configuration.
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Fig. 10 Software configuration using real
time monitor.
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