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INTRODUCTION
"-I, d prowid ":Ul,:; export rau:s Mareo-
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expoct
Dirisa Texrtbe i 3 socks factony established in lvs!mls-u‘bd It exparted
25 milion pairs of socks in 2018, It smed to increase 83 production
chpacty by establishing the ucoﬁd factarny in Yoogat in 2019, The Forgat

total of which 12,000
s meters is covered n-emmy which has 207 siacks kriating ma-
«chings, has the capacity 1o produce 20 milion pairs of socks in 2021,
Diersa Tecatile exponts 0% of the socks it prodces 1o the leading brands.
of the industry.

SYSTEM UNDER CONSIDERATION

In the cutrent system, production planning takes place by assigning

The numbar of products ta be produced s calculated by adding a cartain
incomypizte and Esully peo-
duction. This rate s ﬁmn %3 for all type of product. Howarves, the com-
plexity of socks des ber af yams used, th ofthe
machine optator aﬂd ﬂhtr IK'O'\ do not keep the defect ratio change

maneo and lEiUlsi\ umpiwumno« cwerpeoduction i the defect
ratios are higher than the tolerance, it may cause the yams 1o be insuffi-
Prodducts that
ch the custamer later than the deadine. can fead 1o breach of cantract
On

the other hand, the the Ia‘hu.ilm

by overproduction. In addition. the production planning depanment
gives the work ceders of the socks without considering the defect ratics
‘secording to the machines and operators.
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PROBLEM DEFINITION
I i, s decreasing the overl sty of v

average %14 defict ratio |5 mound 63310243 fnchading e matedal
production expenses). The aim of project &5 to minimize the defective
products procuced caused by the production plansing. A3 a first step,
preciictive moxdelling wll be conducted to analyze historical defective
data o estimate the defect rutio that will arise from combsnations of

per geoups. Then, Insights
Freen the predictive models, an assignment optimization model will be
built with the objective of mirimizing the total defective prodisced.

METHODOLOGY

beging with data collection, exploration. Then creating a
maching leaming model for prediction of defect rabes. The output of the
miching leaming model the defect ratio arsed in different combination
of penduct type, operatar and machine grou. will b4 used 5 parameter

, optimitzing the production
that will give the minimum the defict ratios that may accur by conider-
Ing demand of product, time avallable in shift.

DATA EXPLORATION

Data explonation bs peovided in varicus geoups, i defect quants
ties, opﬂabnrun(‘nem: time, machine groups, design nsmber-related
data, g
the table obtained after data collection is given below.
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The Cycle Time shown i he frstcolame of his table i in seconds and
shows how ¥ s le sock is ki - Color,
Size, Toxture of Sock J i L

the $0cks. Machine geoug. cn the other hand, represents the name of the
group formed by 15 machines coming togethes. Based on the name of
the opsiator responsible for the defect, the Opemtor Experience Time
dats was obtained by calculating the experience period on & monthly
basis over the employment date of that operator, The list column, the
Defect Rate, was found by dividing the Defiact Amount and the Produc-
tiom Amount,

OPERATOR EXPERIENCE TIME
(MD;)‘—ewimmm For this reason, 1he staiting dates of the operatoes
In the textile sector are Dnlie(bed After collecting these data, the total
e of monh feulated

Operator Experience
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Fipue 2. Elpevatinr Expevionce indcator
MACHINE GROUPS

Thtbril\ds.aodaqﬂdmemxlummw:hglwpmwd"fwlbomm

of 15 machines
by wach are arranged a5 follows: A1, AZ, A3, A4, B1, ... B4 In Figure 3,1 s
seen that the machine goup with the highest defict ratio i €3, E3 and Ea,
1t can be cancluded that the groups with ihe higher defect ratia ase the
gioups which has older machines.
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PRODUCTION ASSIGNMENT PROBLEM WITH THE OBJECTIVE
OF MINIMIZING DEFECTS

ABDULLAH G

PRODUCTION PLANNING OPTIMIZATION MODEL

Indices.

| arderlpeoduct type) index
| machine index

m machine group index

k operator index

Parameters

Dfimk) Defect ratio of arder (product type] i in machine group m with
operstor

€0 Cysle tiene of pedar ipeoduct typel | tseconds)

Q4 Quantity of demand of order [product type) |

T Duration available in 2 shift CHB00 seconds)

DKIiloﬂ Variables
K

i & assignedta

s asslgrved with oper.
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Objective Function

MinZ =7* = ZZZL_M D
=1 ==

Constraints
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ZZ::,,, =1 Vi ALAZ..ESE[ (2)

X< M oYy, Vik ALA2..E4€; (3)
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doced Corstraint {1) s il e e omrw..m,w

apes 1o each hi Con n—
straink {3) i a connection between decision variables are buit, If gven
e [product ypel is not assigred to machine group that inckides the
machine, model does nat assign any amount of demand in that maching
with that opesator, Constraint {4) shows the time capacity for each ma-
chiine in ore shift. Conatraint (5] shows the demand requiremaent for each
order {peoduct type}.

W oW RESULTS
Fapunt & Moching Grous mth Dot t Ratio Compasers . | oy ‘
e
m [ Bl
QPﬂMlZATiON MODEL OUTPUT | |
A W o
uct, apesator and mathine group combsinatian is going 1o be uned o - - —_—
parameter. Howaver, th 3 AL
alze the defect ratio for each combinstion because numbes of machine & o i !
greups, opieato
aiow 4 i Taie Tomast
planning sirce the facility is operating for past 2 years. Instead, by using
the predictive machine leaming model that ks bubt, the defoct ratios for & -~ — !
that are seeuired-to known can be obtained. Thas, an !
input data a5 shown in table below, & ereated to make predictions in - i i
Random Forest Regression Model. 112 3
™ CoE w
e 2 e lacs ' |
e Averuge (¥ (157
Crce | Color | Swof | Toaturs | Typasd | Famern | Wumber | Machinn | Sapariance
Tima Sk [od [ Seek ntemity | G4 Tarn | Goeus Do st
a = |
L= Lk
0 v
: i: : F Thee following table shows the defect rtia of real life ard optimization
model for ¥ groups. Th i defe
e a0 s calculatnd by dwing number of detects produced in the maching
L 1] CE S POV S | . ™
BarnpaTe: |3 T8 gt i
5 T I re | qr’ model, it s seen that

The input data transfoamed (et sequied form by sing ore- -hot encod-
ing and scaler. Then, defect rats

input data, This. ou:put 5 taken 10 excel e 10 b m Iam in ovllnm
tian model as parameter, fox th

pilannirg,

irvization meadel ge del L %55 pesent. Total
demand is 32.590 for the taken week. When we compare tatal number of
defective socks produced in real We and in optimization model, there &
4310 products syved from scrap.

CONCLUSION

This stuey repredarts the idiea of using predictive maching leaming and
[prescriptive operaticns research method in optimizing and minimezing
the defect rate in the peoduction plan ﬂmtlrlmeM. Maoreaver the assign-

merit el was g uwdnfeclrmnmo

{nmpaml theough differont t)m of regression mathods and the one
with
differont peoduct, operatar and machine geoup combinatian was used 35
parametes. In order to achieve and compare the current syitem the data
has liirsg in remaving of-range
wahues and all irelevant data. Finally, to onn(lude with the used of pro-
pesed optirnization rodel the company can have & ower svirage defect
ratia and may reach the ok of hawi I addition,
by waste ebmination, compuany can sav Trom raw materlal, woik fosce
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