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Abstract

This paper realizes the design of the sequential controller of a reinforced warehousing-
delivery and unmanned transportation system for automated warehouse system. The system is
composed of ware housing delivery and transportation system using two unmanned vehicles with
hierachical structure. It is described by GRAFCET and realized by programmed logic with
microprocessor.

Being described by GRAFCET, the system is able to divide it into subsystems and to syn-
chronize them. Defining the concept of program module, one can easily program the system
with the microprocessor instruction language.
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Fig. 1. Structure of automated warehouse system.
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Table 1. Natures and symbols of actions and
logic conditions for warehousing-delivery
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* Actions
RSM Memoryoll ] A8 2 Processor
r‘SCS Stacker Crane Stop Motor
F. A Fork 1(2) o o|F ”
FiaB | Fork 12) s& ol% ”
U Fork 1(2) $1& ol% ”
FioD | Fork 12) olaflz ol% .
Lav [ 9%es A% p
LUV S|¥og T4 ”
LLV AZo g & ”
RHV | s2%oe »& "
RUV | eg®ox 54 .
RLV | 2&%o=e 74 "
UHV HE hE ”
Huv He 5% ”
ULV SR ”
DHV ofel g b ”
DUV ol g 54 .
DLV ofef & 7H& ”
STOP STOP ’”
T =% ¥ Seconds%Qt Activation ”

* Informations
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st Start Push Button

ic Initial Condition ”

w Warehousing End of Cource
Delivery o
fra Fork 1(2) A1¢ ”
fi.2 Forkl, Fork2 &1} ”
Ly Rack 1(2) A=y o
t Pallet 1, Pallet 2 ”
v Pallet 1 or Pallet 2 ”
sp Pallet Al =4 "
so | Paller 4 ”
upy 2 Pallet 1(2) vi<d ”
upiz Pallet 1, Pallet 2 wjd ”
Ipea Pallet 1(2) T3} ”
Ip:. Pallet 1, Pallet2 2 ”
dl #& Fat =% ”
dr & 34 ©3} ”
aya Fork 1(2) 4 ”
b o Fo rrk 1(2)% ”
Cra Fork 1 (2) o}2i ”
di o Fork 1{2) ”
t/i/¥csec | Y& Seconds E2tStep i Activation "
X$ Stacker Crane2 X & 9|z o
W [XE 2 p
¥s Stacker Crane2l Y& $9lA "
yd Y% %32 ”
far” Always True ’”
er Sequence End ”
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a) Unmanned vehicle W,.
b) Unmanned vehicle Ws.
c) Motion of W, and W;.
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HY | 7hol% ”
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MACRO-BO 3.33  12-Sep-79 PAGE 1

. 280
0000° ASEQ

0RG 2000H
0080 3 £qu 80H
2000 3E aF Lo A,4FHIPI0 INITIALIZATION
2002 D3 8z our {82H) , A
2004 3E OF Lo A, OFH
2006 D3 83 out (B3N}, A
2008 QE 81 Lo C,81H
2008 Oe 60 START: LD B,60H) INITIAL STEP
200C £D 41 out ), 8
200E 16 &1 LD D,é61H
2010 DB 80 AA: IN A, (P} INITIAL CONDITION
2012 BA cP D
2013 c2 2010 1P NZ, AA
201e 06 At LD B,61H
2018 ED ) out (C1,BIHIGH VELOCITY
2014 16 62 Lp D, 42M
201C DB 80 BE: N SA LR
2016 BA cp »
201F €2 201C JP NZ, BB
2022 06 &2 LD B, 42H
2024 ED 41 our (€1, BIUNIFORM VELOCITY
2026 16 83 LD D,43H
2028 DB 80 cc: IN A, tP)
2024 BA ce D
2028 2 2028 IP Nz, cC
202€ 0é 43 LD B, 463H
2030 ED 41 out (C),BILOW VELOCITY
2032 16 64 (8] D,44H
2034 DB 80 bp: IN A, (P)
2034  BA cp I
2037 c2 2034 1P NZ, DD
203A 06 &4 Lo B, 44H
203¢  ED 41 out (€),BIMOTOR STOP
203€ 16 45 Lo D, 45H
2040 DB 80 EE: IN A, (P)
2042 BA cP D
2043 C2 2040 IP NZ, EE
2046 06 63 Lb B, 65H
2048 ED 41 out (C1, BI SEQUENCE END
204 C3 2004 P START

END
N, Zeoeiojo] gk ol ubgiat offprogram
Fig.11. Motion program of unmanned vehicle by

Z 80instruction language.
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