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Cluster | Hane | Mean Std Dev. | Minimum Haz i mum |

WARPSP 11.7120766 B, 1107851466 2.F3h33 56,6643 2000

Runlut 13.069 4. 0244673149 5 &0 2000

OENSITY 1.45963451741 0.0119337022 1.45 1.53 1339

Flow 96.457358112 5, 2337966293 801 133 1991

Tempin 23.015245737 0,3186434253 21.8 29.9 1994
. Tempout 25, 695585072 0,809317971 231 30 1995
1 WARPIP .6074928571 2, 5449666547 5.12916 11.6569 7
T RunOut 13 11647006384 11 15 7
T DENSITY 1.4886714266 0. 0063006556 1.48 1.51 7
T Flow 99.833333333 2,1397819204 96.1 100.8 6
1 Tempin 28,7 0. 8502940568 279 23.9 5
1 Tempout 26. 716RRRAGT 1. BE29297731 5.3 28.7 E
2 WARP3P 16, 528627946 5. 6636135411 7.5404 56,6643 853
2 Run(ut 13, 41031663 3,2613611582 5 21 53
2 DENSITY 14962323044 0.0121972618 1.45 1.53 852
2 Flow 96. 725616921 5.2101260827 8.2 133 851
2 Tempin 22,99212691 0.1077974697 21.8 24 851
2 Tempaut 25.539717979 0.7766611979 23.2 30 gl
3 WARPIP 8,80793286T1 3.4534614934 4,39251 14,6767 14
3 Runlut 36.5714286T 14, 064216528 a0 60 14
3 DENSITY 1.5 0 1.5 1.5 14
3 Flow 89.978571429 3. 1243824154 g7.6 9% 14
3 Tempin 22985714266 0.036313852 2.9 23 14
3 Tempout 25.B78671429 0. 2255290362 5.3 25.9 14
4 WARP3P 7.8151962456 2, 4278406383 263893 15.569 1126
4 Run(ut 12, 493783304 3.1492442103 5 21 1126
4 DENSITY 1. 4963765542 0.0118290167 1.45 1.53 1126
4 Flow 96.321785714 5. 2280064043 80.1 130 1120
4 Tempin 23.007651246 0.143722805 223 b} 1124
4 Tempaut 25, 808362969 0, 6035437401 231 29 1124
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T BAE Fof Eokth WS E Warp®] gho] 9H T Ao W
I, 23A o W5 0o= o3t ARow, 98t= FA = MAOlA
2 Aolk 9K T} Zrolof Warpwkel Frhe o vo|t,
AHAAFE FHENA e U3 A Main roller run-out, Slurry
density, Slurry %, Slurry &% in, Slurry €% out®® T ow [
45l qAAAUFEA 23 E Treelm == UERWH 2ot}

Treew=% B MgWF YE 7% 2lbd 992 7= g9u

b

23 Slurry 2% out, Main roller run-out, Slurry %o ¥& <

ATk [ 45]dA ®BASE F 9= ¢ o2 Slurry *+%

wn

out(TEMPOUT)°] 25858t} =71} i1, Slurry f+F(FLOW)°] 99.85
Hoes a7 2ol 520%Y w3Hs Y7 ®FE L &3S ¢ F
Atk oY WA ez [19 4518 AAE FA& A w2 Aol [&

4.2]o]t}.

Q%ﬂ E= z'r85|

1 36.9% | 45 1
0 B3. 1% £33 0 52.7%
I 15274 A1 I IEEIEZ
Bad 1300
Tntal MHB 2211 Tntal SSHEH 1534

HUNOUTI FLOWI
T I 1
<H_E| >:H_E| <8735| >:8735|

1 43,58 427 1 3458 3.3 1 3458  36.01 1 49.6%  45.2
0 B, 78 B7.3 0 B5. 7% B5.7 0 B5.5% 640 0 B0.4% &1 &
1 5d3n 26T 1 10839 & 1 1825 1 14237 Eon
1] M7 381 1] 20727 1041 1] 3460 1] laday 05
Total 12552 625 Total 31566 1585 Total 5285 Total 28684
TEMPOUT RUNOUT TEMPOUT
<247E| >z 2475' <NEE| >z NEEI <25_BE| >z ZEBEI <SSBE|

1 B My 1 45,98 4544 1 F2ax aes ! a7 461 45,48 9 14 1 274y zaa o 45 B

1] 64,78 Ba.GY 0 5d. 1% o460 67,7 B7.54 0O 2.3 5354 0 51,68 1] Test M 0

1 19 1 4341 1 8863 4B ] 197 1 867 1 58 1 4952

a a a 8557 a 27 11y 0 24 a 283 1254 0

Total Total 9451 Total 27420 13750 | Total 4146 2099 Total 1731 Total 3404 1758 Total 10835
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Case study on the application of data mining and large-scale data
analysis for process improvement

You-Jin Kwon

Department of Systems Management & FEngineering,
The Graduate School, Pukyong National University

Abstract

Due to the recent development of information technology, a large
amount of process data may be collected directly  from shop-floor in
real-time. For the purpose of process improvement, it may be useful to
utilize the information derived from those data since it may relieve the
burden of additional data collection. However, it is quite difficult to extract
meaningful information from those massive data mainly because of the
presence of disturbing noise factors. Engineering knowledge and technical
experiences may be useful to identify those noise factors and analyze the
data effectively.-In addition, a variety of data mining techniques, including
clustering and decision tree analysis, may._be helpful to better understand
the nature and characteristies of processes. The main purpose of this
thesis is to outline analysis procedures for process improvement utilizing
engineering knowledge combined with data—mining techniques. The
usefulness and applicability of proposed procedures are demonstrated
through the case study from a semi-conductor manufacturing process.
More specifically, clustering and decision tree analysis are employed to

analyze the process data.

keyword: Data Mining, Clustering, Decision tree analysis
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