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ABSTRACT
Loadcell is a transducer that converts force into an electrical signal, used in diverse
industrial applications. Selecting a proper Loadcell is a key success point of a weighing
application. The Loadcell selection process requires expert knowledge. Usually, the
customer support team of the manufacturer shares expertise knowledge with the
customer. Automation of the customer support process can be done using data mining
techniques. Previous customer support records can be utilized for this process and the
Naive Bayes theory guides this automation process. The predictions can be used to

determine important relationships which help to make critical decisions.



Contents

CHAPTER L.ttt ettt b e e b 1
LINTRODUCTION ... ..ottt ettt be et sreestesraesreenbesneenreas 1
I o] [<To o] g T=] o F- USSR 1

1.2 BACKGIOUNG ..ottt 1

L3 PTODIEM ..o 2

1.4 AIM aNd ODJECHIVES ....c.oiviiiiiiiiiieieee e 3

1.5 Proposed SOIULION........c..ciiiiiiiieieeee e 3

1.6 Main parameters in load cell family Selection ............ccccoveieiiiiiiiiiiie 3

1.7 Load Cell FAMIIIES .....ccveiiiiiiiiiie e 5

1.8 Structure Of the THESIS.......c.ciiiiieie e 6
CHAPTER 2.ttt sttt b et et e e b et nn e e neente e 7
2.REVIEW OF LITERATURE ...ttt 7
2.1 INTFOTUCTION ....eiieiis ettt 7

2.2 Related WOrKS in SAME TOPIC.....c..oiiiiiiiieieieeeee e 7

2.3 DAtAMINING .ottt 7

2.4 L0AA CoIL.....oeeiec s 10

2.5 SUIMIMATNY .ttt btttk et b e s skt s bt e ne e bt e e e sbeebe e b ene e e e nne e 11
CHAPTER 3. bbb bt bt ettt e sbe e sre e saeesnneannas 12
3. TECHNOLOGY ADAPTED ..ottt 12
B INEFOAUCTION ...ttt 12

3.2 The .NET FrameworK .......cccooiiiiiiiiiee e 12

3.3 SOQL SEIVEN 2007 ...ttt sttt 12

B4 WVEKA TOON ...t 12

35 MV C AFCRITECTUIE ... 12

3.6 SUMIMABIY ...ttt e bbbt et s bt e ettt e e e sbeebe e b nne s 14

(08 o 1 e Y PRSP 15
AV YA N ] o] 0= Vo o ST ST 15
4.1 INEFOTUCTION ...ttt 15



4.2 HYPOTNESIS. ...ttt sttt ettt esaesaeeneesreeneenaenneas 15

4.3 DAta MOAEIING ..o 15

LA TNPUL ...t r e r e E e nrear e 15

4.5 ALFIDULE SEIECTION ...t 16

4.6 Data Pre-Processing Data.........ccccovvveiiiiiie it sne s 16

4.7 INPULThrough GUIL.......ccoecii e e 16

T 1 11 o1 | SRR 16

4.9 PIOCESS. ... ettt ettt r e R r e e nr e nne s 16
B.00 USBIS ..ttt ettt r e r e R e n R e r e ne s 17
411 FRATUIES....c.eiiiieeeeteeie sttt et b e b bt n R nr b n e reen e ne s 17
402 SUIMIMEATY ...ttt r e e b e s e sb e s e e benae e e e b e e seennesreennesreaneennenne s 17
CHAPTER B e e bbb bbb et e e sbe e sbeesaeesnbeannas 18
S.ANALYSIS AND DESIGN ....coiiiiiiiiiieieesiee ettt 18
5.1 INEFOAUCTION ...ttt 18

5.2 Loadcell PrediCtion ..ot 18

5.3 Find important information for top level decision making.............ccccoeeveveiennns 21

5.4 BaCK €Nd DAtabaSE.........ccueiviiiiiiiiie e 21

5.5 DAta PrePrOCESSING ....veviierieieiieiisii sttt sttt b e 22

5.6 DECISION MAKING ...ttt 22

5.7 Software development life cycle (iterative model)..........ccccooeviiiiiiiiiiicee, 22

5.8 SUMIMAIY ...ttt e b bbbt e b e e b b nnenne s 23
CHAPTER Bttt b bt bt e et e sbe e sae e e b annas 24
6. IMPLEMENTATION ...ttt 24
8.1 INEFOAUCTION ......cuiiiiiitiit et 24

6.2 Load cell prediction PRase ...........oooiiiiiiie e 24

6.3 Find important information for management decision ...........cccoovevenenenennne 25

6.4 USEI INTEITACES .....oiviiiiitiie bbb 25

5.5 SUIMIMEIY .ttt ettt b bbbt bttt e e sbeebb e b ne e e b 26

L8 o 1 e N Y S PRSP 27



T.EVALUATION ..o 27

7.1 INEFOTUCTION ... 27

7.2 Evaluation of Classification teChNIQUES ............ccooviiiiiiniiccce e 27

7.3 Evaluation of load cell prediction tool.............ccccoviiieviiiicie e 28

7.4 Summary of EVAlUALION ..ot s 29
CHAPTER ... bbbttt b et bt b et bbb neenees 30
8. Conclusion and FUIther WOTKK ...........cooiiiiiii s 30
8L CONCIUSTON ...t 30

8.2 LIMITALIONS.......eiiiiitisiet ettt r e 30

8.3 FULUIE WOTK ...ttt 31
REFERENCES. ... .ottt b et e bt e ibeebeebe e e 32
AAPPENTIX A ettt E bbbttt et ren e 33
F AN ] 01T o [t = TSP PSR 35

Vi



List of figures

Fig 1: Interfacing of the load cell with an amplifier.

Fig. 2:
Fig. 3:
Fig.
Fig.

Fig.

4
5

Fig. 6:
7

Fig. 8
9

Fig.

MVC architecture.
Design of Loadcell prediction.

: Flow chart of decision support web system.

: Design of find important information for top level decision making.

Iterative Modal.

: loadcell selection interface for customer.
. Interface to find relationships.

: Data mining result scenario.

Fig. 10: WEKA result for given scenario

vii

15
20
21

23
26
27
30
31



List of Tables

Tablel: Classification Evaluation Measurements

Table 2: Comparison of classification techniques

viii

29
30



