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On the Extensions of the Economic Lot Scheduling Problems
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Abstract

The objective of the Economic Lot
Scheduling Problem (ELSP) is to determine the
lot size and the schedule of production of each
item so as to minimize the total cost incurred
per unit time. We would like to extend the
conventional ELSP to incorporate with the
characteristics of products and manufacturing
systems in the real world in this proposal.

In many industries, the production
managers face the ELSP with deteriorating
products, e.g., (1) direct-spoilage products,
fruit and fresh food etc.; (2)

physical-depletion products, e.g., gasoline and

vegetable,

alcohol etc.; (3) deterioration-products, such as
radiation change, negative spoiling and loss of
efficacy in inventory, e.g.,, electronic
components and medicine.

The topic of the project in the first year is
“On the Optimal Strategies of the Economic Lot
Scheduling for Deteriorating Products and
Comparison Analysis among Three Scheduling
Strategies”.

We would like to investigate the following
two research topics.
Sub-topic  1: Solving

Scheduling  Problem

the Economic Lot
with  Deteriorating

Products Using an Optimal Search Algorithm
We note that the
presented in the author’s past study is not

solution approach

applicable to the problem wusing the
general-integer policy. On the other hand, the
convergence rate of the proposed genetic
algorithm may turn to be unattractive when the
problem size becomes large. We would like to
investigate the optimality structure of the
problem and design an optimal search algorithm
based on our theoretical results.
Sub-topic 2: Comparison Analysis among
Three Scheduling Strategies for the Economic
Lot Scheduling Problem

We did not find any research article that
compares the three
scheduling strategies for the ELSP in the

literature. We would like to test the three

commonly-employed

scheduling strategies using different parameter
combinations, and provide suggestions for the
decision makers before they solve the ELSP.

On the other hand, the decision makers in
many industries, e.g., metal press, electronic
devices, automobile, paint, drink, pet food,
textile and carpet industries, encounter the
ELSP with identical or heterogeneous parallel
production facilities. This leads to an extension
of the conventional ELSP, which is
second-year project, namely, “On Solving the
Optimal Strategies for the Economic Lot
Scheduling with Identical and Non-identical
Parallel  Facilities”. We
following two sub-topics in this project.
Sub-topic 1: An Optimal Search Algorithm for

Solving the Economic Lot Scheduling

Problem with Identical Parallel Facilities

our

investigate  the

In this study, we would like to attack this

(1) apply a
dynamic lot

problem using two approaches:
heuristic procedure or the

scheduling approach to generate a feasible



production schedule, and (2) conduct full
theoretical analysis on the mathematical model
and design an optimal search algorithm. Then,
we may compare the solution quality and the
efficiency of the both solution approaches.
Sub-topic 2: New Solution Approaches for
Solving the Economic Lot Scheduling
Problem with Non-identical Parallel
Facilities
We employ two approaches to solve the
concerned problem in this study: (1) modify the
genetic algorithm proposed in the author’s
previous study, and apply it to solve the
problem here, and (2) conduct full theoretical
analysis on the mathematical model and design
an optimal search algorithm based on our
Then,

approaches using random experiments.

theoretical results. compare the two
We strongly believe that the deliveries of

our project shall serve an important foundation

for establishing a Decision-Support System

(DSS) or an Advanced Planning and Scheduling

(APS) for production managers in industries.

Keywords: Economic Lot Scheduling Problem,
Scheduling Strategies, Parallel Facilities,
Search Algorithm
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Carreno’s (1990)

The Carreno-GA Approach The double-GA approach

heuristic
No. of products=25, No. of facilities=5
Avg. Avg.
UF Avg Avg. Avg Avg. deﬁ Avg Avg. d;;g
dev.” RT* dev. RT . dev. RT .
imp.* imp.
[(?é)’ 5.60% 0.01 2.53% 21.36 3.07% 1.36% 33.13 4.24%
[(?76)’ 10.39% 0.01 4.03% 21.19 6.36% 2.51% 31.74 7.88%
[(?87)’ 12.89% 0.01 5.15% 21.45 7.74% 3.48% 30.62 9.41%
[(?'98]’ 13.77% 0.01 9.46% 2221 4.31% 7.66% 33.46 6.11%
Average 10.66% 0.01 5.29% 21.55 5.37% 3.75% 32.24 6.91%
No. of products=50, No. of facilities=5
Avg. Avg.
UF Avg Avg. Avg Avg. de\% Avg Avg. de\%
dev. RT dev. RT L dev. RT L
imp. imp.
[(?é)’ 791% 0.01 5.17% 38.58 2.74% 1.78% 57.20 6.13%
[(?76)’ 9.62% 0.01 6.07% 38.81 3.55% 2.20% 55.93 7.42%
[(?87)’ 9.66% 0.01 5.83% 40.92 3.83% 3.35% 5791 6.31%
[(?'98]’ 23.07% 0.01 22.36% 50.71 0.71% 20.57% 65.10 2.50%
Average 12.57% 0.01 9.86% 42.26 2.71% 6.98% 59.04 5.59%
No. of products=75, No. of facilities=5
Avg. Avg.
UF Avg Avg. Avg Avg. de;g Avg Avg. de;g
dev. RT dev. RT L dev. RT L
imp. imp.
[(?'65)’ 10.99% 0.01 6.19% 51.28 4.80% 1.82% 78.57 9.17%
[(?76) 161% 001  656% 5360 505%  345% 7900  8.16%
[(?87)’ 15.37% 0.01 12.16% 56.61 321% 9.40% 83.65 5.97%
[(?'98]’ 36.74% 0.01 36.74% 59.79 0.00% 35.68% 87.66 1.06%
Average 18.68% 0.01 15.41% 55.32 3.27% 12.59% 82.24 6.09%

*: “dev.” is an abbreviation for “the deviation from the IS approach”.

f: “RT” is an abbreviation for “run time” which is measured in seconds.

# “imp. dev.” is an abbreviation for “the improvement in the deviation from the Carreno’s
heuristic”.
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Carreno’s hewnistic Carreno-Dobson’s GA-Dobson’s

heuristic approach

5 products Max(%) | Avg(%) | Max(%) | Ave(®) | Max(%) | Ave()

3 facilities

0.50.6) 21.42 5.33 123.54 217.23 359.63 173.70
0.60.7) 22.82 6.30 304.00 141.38 197.34 110.96
0.70.8) 23.72 9.10 153.75 §4.52 125.35 56.87
[0.8 0.9] 59.87 14.43 151.81 41.31 96.33 22.94

30 products | Max(%) | Ave(®%) | Max(®e) | Ave(®e) | Max(%) | Ave(%)
3 facilities

[0.5 0.6) 27.68 12.59 101.14 60,59 78.92 47.41
0.60.7) 15.82 8.06 82.89 36.47 64.75 27.67
0.7 0.8) 22.83 11.44 25.84 992 19.90 6.90
0.8 0.9] 47.44 18.60 30.17 10.25 28.36 8.12

50 products | Max(%) | Avg(%) | Max(%) | Avg(®%) | Max(%) | Ave(%)
3 fucilities

[0.5 0.6) 16.02 10.37 3843 26.27 49.74 21.49
[0.60.7) 17.49 11.98 33.19 11.54 3297 5.43
[0.7 0.8) 18.96 12.46 7.51 4.23 6.27 3.04
[0.8 0.9] 45.19 24.28 27.73 12.11 26.84 10.87

75 products | Max(%) | Avz(%) | Max(%) | Ave(%e) | Max(%) | Ave(%e)
3 facilities

[0.5 0.6) 20.31 12.92 23.51 11.33 18.12 8.34
[0.6 0.7) 19.07 12.41 1116 4.83 7.93 2.98
[0.7 0.8) 26.34 15.69 11.99 5.12 10.92 4.34
[0.8 0.9] 51.58 29.50 31.52 16.90 29.86 15.72

= AR R R AP AR

5 products Carreno’s henristic Carreno-Dobson’s GA-Dobson’s

3 facilities heuristic approach
[0.50.6) 0.00 0.11 0.90
[0.60.7) 0.01 0.11 0.90
[0.70.8) 0.01 0.11 0.92
[0.80.9] .00 0.12 0.85
30 products | Carreno’s hennistic Carreno-Dobson’s GA-Dobson’s

3 facilities heuristic approach

0.5 0.6) (.01 0.16 2.15
0.6 0.7) 0.01 0.17 2.50
0.7 0.8) .01 0.13 1.91
[0.80.9] 0.01 0.15 1.89
50 products | Carreno’s heuristic Carreno-Dobson’s GA-Dobson’s

3 facilities heuristic approach

[0.5 0.6) 0.01 0.29 4.51
[0.60.7) 0.01 0.20 4.85
[0.70.8) 0.01 0.30 3.96
[0.80.9] 0.00 0.26 4.05
75 products | Carreno’s heuristic Carreno-Dobson’s GA-Dobson’s

3 facilities heuristic approach

[0.5 0.6) 0.01 0.67 10.30
[0.60.7) .01 (.82 9.70
[0.70.8) 0.01 0.54 6.81
[0.80.9] 0.01 0.62 7.93

time unit: seconds
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