seEpport

:‘vfr\';:tségra'ting Operators® Empiricdl =S
Knowledge._
=

hal ngfg tince on. El}vi_mgmentaI'Systems (ICE‘S)’“
! _San Francisco, California, USA, June 29 =July 3; 2008

Hiroyuki Miyajima, Tokyo Jogakkan College

Koichi Al itute ) onmental 8ciences
Tomofumi Hiros ] S &{arion

Control Room

‘Simulation Resuls

Scheduler
omputer System (CCS) of the
o back up the habitation

Operation Schedules;
‘Avalabilty of Operation

- Operators  {---
Interface System

In the ICES2007 papet. operaion Researchers
(o E::l

show e c of |

Advanced I Oft 8 S Control Cdmputer System (CCS)
A ¢ ot Server 1 | o oata sevr ]

s, and T

relopment of 2 Master Boara #1| [Master Boara #2

D D

| |

Closed Ecology Experiment Facilities (CEEF) Equipment

suouesado
suogesado

scheduler.

Background (2/3)

[Lagrangian decomposition and coordination (LDC) method is

applicable.
Later research revealed that when compating solutions obtaine

the schedule desired by
the skilled operator has different features fromi those of a schedule
determined by the LDC method. Thi with what was cited in

Kuroda M., Production Scheduling, 20( )2

Assolution is obtained by an individual deciding based on target

achicyement-orientation, not optimization-otientation, which
contrasts with a solution obtained by a mathematical solution
method performing an optimization.

Closed Ecology Experiment Facilities
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Background (3/3)

actice, an industrial system has some cases in which a

operator can create a fayorable schedule in a short time by ap
the empirical knowledge.
Dispatching rules, each of which is an empirical solving method i
scheduling, h: thus far been used the most. However, the
dispatching rules have a disadvantage that when the rule changes, 2

c prepated in advz INNot Mmanage the eduling well, and the
rule has difficulty with extracting and maintaining knowledg

Given advances in computer performance, solution methods came
nto, us asc ing problem as a large scale
combination problem using an optimization method.



. . Integrating empirical knowledge to
Objeuiiys scheduling (1/2)

* Here are some examples of integrating empirical knowledge to
Aiisresearchiaimediat-creaino A schedul cisuclias one creaicd oya sehizd
sldllcdioperaton syhilc teducing complexii Ay acorAting:
cmpitical JaowlcdoeitoNdices And Lo CEsSEs) ol d CESIon-malking;
iECHRAsARDiAR dCCompositiomand coordinaion (IEIDE)SmcHiod,
The a rule-based system where expert knowle
chedule cr i ] in if-then form; and a c
another ru
are put into
* Where empiric ge Is integra nto a railway ration
)ASE( ‘ a

stem, a heutistic, in which an Al-l

PPIO; and an
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Of

divination th ult to formulate.

Formulation of the LIDC for the ALS
scheduler

Unit switching cost

Integrating empirical knowledge to
scheduling (2/2)

* This research considers an integration method, in which empitical
knowledg: ntegrated to the LDC method, as follows.

— In the formulation of a2 combination problem, decision-r
pondi O 7 luation function and int condition,
ision-ma espondin are of importz
intention to the
it chedule -
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Dynamic Programming (DP) for

Formulation of the LDC,
solving partial problems.
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Procedure for LDC CEEF gas circulation system

Initialize Lagrangian multipiier
Solve partial problems.

Step3 [Seek subgradienss of Lagrangian
mulipliers

Update Lagrangian multipliers
Step5 [ Correctsdutons of partial
problems tofeasible one

Step6

Animal &
Habitation
Module (AHM)

Decomposition 4 siep2
procedure

procedure
Step4

Evaluation
procedure

Duality gap <=
Threshold or Stb

0, Concentration:
gradient =0

0, Concentration:

Concentration: 700 +70uLL" for light periods
han 1500 pLL! for dark periods

CO, Concentrat

Setup values for the simulation . :
Parameters of evaluation function

PG A Rice) 30m ; =0.1 and h,=0 of the switching cost
PC B (Rice) 30m> - - . .
PC C (Soybeans) 3om ; c=0.1 and h,=0.1 of the switching cost and

g ..
PC F (21 other crops) 60m deviation

Two people live in the simulation, cultivating rice, soybeans and 21 other: s G :”, 1 ﬁnd h :('). 1 (,)f 'EhC S\VitChiI’lg COSt and
crops to produce their own food. J ! =

deviation by integrating empirical knowledge
into the process of coordination

Eco-Nauts . . !
0:00 p.m. to 6:00 2.m., and theit metabolism is two-thirds

the schedule created by a skilled operator
00 p.m. for PC A, and 1:00/2,m. t ~ _
Here, comparison of (s) with (sd) examines the integration of
> and 21 other crops in PC I empirical wledge into decision-making indic

5:00 a 0 7:00 p.m

and compat of (sd) with (sd)* examines the integration of
empirical knowledge in the decision-making proces

Results, Change in Lagrangian
functions

Results, Gantt charts of O, separator

(h) Skil
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TIME[h]
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Results, Comparison between changes in the
amount of change of Lagrangian functions

(sd)* Switchingcost and deviation by integrating.

(s) Switching cost empirical knowledge into the coordination pro

o 9 12 15
Timelh]

TIME]
+1a(9) = 1b(s) 4 lo(s) =) o la(s (s0)" & lo(sd)*

TIMED)

+1a(h) = 1b(n) & 1e(h) = 1i(n)

+la(sd) #Ibsd) alo(sd) = I(sd)

Results, Amplitude of change of O,
concentration and O, Tank
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Results, Change in the quantity of O, tanks and

in the O, concentration of PCs
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Change in the quantity of O, tanks in the O, concentration of PCs
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