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MILP PrePack optimization model

Distribution Optimization

Formulation
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Abstract. Kolon Sport (K/8), a leading outdoor fashion brand in Scuth Korea, must
deal with a large variety of items during each selling seazon. In doing =o, the company
has encountered a challenging operational problem—the assort-packing and distribution
problem. The problem involves making decisions on the optimal method to use in pack-
ing a set of different items in a bax and allocating the boxes to stores to meet the storss’
demands. In this paper, we introduce an analytics project initiated to improve the assort-
packing and distribution process, and we describe the formulation and eclution approach
we developed to golve this industrial problem in a timely manner. We validated the pro-
posed approach by computational and onsite pilot testing, which demonstrated that the
decisions made using this approach are superior to those made with the manual method
K/5 used previcusly. Inventory is disttibuted to all stotes in a more balanced way by
considering the demands of the stores. K/S, which implemented the proposed approach
into ite internal system in July 2015, estimates that the new system improves zales by
approximately eight percent.

https://pubsonline.informs.org/doi/10.1287/inte.2017.0904
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Overhead Hoist Transport (OHT)

MIST Copyright © Young Jae JANG 21 ISQSE

KAIST
ineering

Industrial & Systems Eng




7}

=
o

5~10HH

=
i

I=7|

KAIST
s Engineering

Industrial & System:

22

Copyright © Young Jae JANG



S 2 XS CHAL

AL
T

)

Automation (X532} = Autonomous (XIS

g KAIST
Industrial & Systems Engineering

23

Copyright © Young Jae JANG

KAIST



1000CH O]

3

.__
!
r .||i|i|i.!:|l-|..-..||||— g

il _

[]
1
1
| 1
|

.-..—.-.-....J:I..T
1
o
.
eltion |

I
-

-
: T I
" ——— —u B ey e I —

._..I.._-:—..
— -

G
% Bu — O -~ ~
- _..h 1 ] 151 )
)
PR | S, !
- -t L. |-||Il| _
I T T — T _—

KAIST

Industrial & Systems Enginee:

24

Copyright © Young Jae JANG

KAIST

ring



-HEZ HIOIH XMe| -dkA &

g KAIST
Industrial & Systems Engineering

& (learning)= &0°H Z[A Q[ Af
25

Copyright © Young Jae JANG

=1,
=l

74 X

—7|AH 7t AAE
= O

KAIST



A3}stE (Reinforcement Learning)

L
— X| =35 (Supervised learning)
— H|X|=2& (Unsupervised

learning)

& (Machine learning)

— U3tetE (Reinforcement

learning)
+ Z5| TO| B 7} EXOLR| B A
2o M= EEHS e[ AL A

= Y= W 20X E Sl S50l

KAIST

Copyright © Young Jae JANG

L AR e :

. - ‘o

RS | il A

5 :

iy mll i
0®0

07 AlphaGo

or4e)

Industrial & Systems Engineering



[ -

. SOl T3 S T Bt

- 25 D XM.2 (Markov decision process)
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Illhoe Hwang, Sang Pyo Hong, Young Jae Jang, Sunil Kim and In-Ho Moon, “System Design and Development of the Q-Learning Based Overhead
Hoist Transport (OHT) for Semiconductor Fabs,” The 24t International Conference on Production Research, 2017, Poland.
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Deep Q Network
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Deep Q Network

- AlEz|0o]d 21}

— 7|Z=SHA O A LedEl XX o| BEAIEH T} aHY O| A Throughput 24t

1600 T T T T

==
—&— FIFO{Buffer)
— & —FIFO(Avaid)
|| RHDP |
P ol N
3]
7|2 ghAl
1200 _ = p Al
—
T
©
2]
~ 1000 - _
©
£
'_
e
$ 800 _
E —
©
g
a::— 600 - _
T
FI0|AE
400 - |
O] e | =
200 | _
=t - ,,--*-u"'-"‘i'"'
3"—E—-—ﬁ—‘-ir—-q:.ﬁ.:_ﬁ_l_._*.,_k. # I |
i
0 10 o0 a0 o - .
Lambda (A)

KAIST Copyright © Young Jae JANG 39 ISusE

st A S s Engrtenng



llo

Ho

o4

ISysE

40

Copyright © Young Jae JANG

KAIST



C|X|E& ELQl & cps

e System Architecture & Frame

.

(\
A |
|

Simulated System Algorithm Real System
. W, - V. . ,
Off-line Learning On-line Learning
¢ « Digital Twin )

KAIST Copyright © Young Jae JANG 41 ISusE



AIA|CHO| 1 &

MIST Copyright © Young Jae JANG 42 ISQSE

KAIST
eering

Industrial & Systems Engin




H|O|E{ ALO|AE|AE @S

Data Scientist Education

ESHE
= oo

ol Of H 7t % (actionable knowledge) X| 4! (knowledge)2 2 S3HA| 7| =

SA|/HI0|E{Of0]'d/2f A28 BRE

AFEAH
14

[ Decision Supporting

Mathematical Modeling | Optimization | Qualitative Analysis

Domain
nowledge

f f Knowledge Discovery t t

Data mining Statistical Analysis Data Management

.
| |

1 ]

Smart Device

Personal Device

BoCE &y
gf_j, E‘i

\

Data Acquisition

Social Data

\(ITube)

facebook YaFHoO!
Google

Copyright © Young Jae JANG

43

Industrial & Systems Engineering



KAIST LEGO Manufacturing System (KLMS)
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KAIST LEGO Manufacturing System

* Dept. of Industrial and Systems Engineering at KAIST recently
developed the KAIST-LEGO Manufacturing System (KLMS)

Manufacturing Problem solving

System modeling

Queuing

Optimization

Algorithm

Statistics
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Dear members of the MIT community,

| was inspired by the depth and imagination of your responses to last month’s
question, “How could MIT positively impact the transportation of the future?”
Alumni urged MIT to play a role in specific ways, such as helping society
maximize the adoption of self-driving cars and high-speed rail transport. Many
of you pointed to untapped efficiency opportunities that would streamline
transportation and reduce carbon emissions.

But above all, | was struck by the common refrain that a revolution in
transportation is overdue — and MIT must continue to play a major role in this
change. Alumni noted many present-day technological opportunities and asked,
in essence, "How do we use technology to change the zeitgeist?” Or as Andrew
“Tippy” Knoedler '90, SM '91 wrote: “If we don’t start working on the culture
now, then it will take generations after the tech is available for people to accept
it
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— Shin Woong Sung, Young Jae Jang, “Image-Based Inventory Distribution

System for Fashion Products Using Convolutional Neural Network,” INFORMS
Annual Meeting, October, 2017.
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— lllhoe Hwang, Sang Pyo Hong, Young Jae Jang, Sunil Kim and In-Ho Moon,

“System Design and Development of the Q-Learning Based Overhead Hoist
Transport (OHT) for Semiconductor Fabs,” The 24t International Conference on
Production Research, 2017, Poland.
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— Young Jae Jang and Vina S. Yosephine, “LEGO Robotics Based Project for

KAIST

Industrial Engineering Education,” International Journal of Engineering
Education,” 32(3A), 2016.
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