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Abstract

In order to improve the integrity of concept extraction in ECM process knowledge ontology, this
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paper constructs a semi-automatic domain term extraction model, which combines the idea of sta-
tistical analysis and data mining to design N-Word algorithm to extract phrases in domain terms.
3-Word has the best word formation performance. In order to improve the accuracy of domain
terms, 2137 terms were filtered based on mutual information (MI) and absolute word frequency,
and 1894 standardized domain concepts were finally obtained through further term modification
and synonym merging. This model can extract terms in the field of electrochemical machining, im-
prove the domain coverage of terms, and ensure the accuracy of ontology construction.
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Figure 1. Domain term extraction model
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Table 1. Partial phrases extracted based on 2-Word
= 1. T 2-Word 1REXHIER S 1A)4H

2-Word

SEH R 4

Electrochemical/machining/
machining/process/
process/engineering/
engineering/remove/
remove/materials
materials/anodic/
anodic/dissolution/
dissolution/metal/

metal/workpiece/

Electrochemical machining
machining process
process engineering
engineering remove
remove materials
materials anodic
anodic dissolution
dissolution metal

metal workpiece
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Table 2. Partial phrases extracted based on 3-Word
%= 2. T 3-Word 1REXAIER S 1A)4H

3-Word

SEH R 4

Electrochemical/machining/process/

machining/process/engineering

process/engineering/remove/
engineering/remove/materials/
remove/materials/anodic
materials/anodic/dissolution
anodic/dissolution/metal/

dissolution/metal/workpiece/

Electrochemical machining process

machining process engineering

process engineering remove
engineering remove materials
remove materials anodic
materials anodic dissolution
anodic dissolution metal

dissolution metal workpiece

Table 3. Partial phrases extracted based on 4-Word
%= 3. T 4-Word 1REXHIER S 1A)4H

4-Word

SRR 21

Electrochemical/machining/process/engineering/

machining/process/engineering/remove/

Electrochemical machining process engineering

machining process engineering remove

process/engineering/remove/materials/ process engineering remove materials

engineering/remove/materials/anodic/ engineering remove materials anodic
remove/materials/anodic/dissolution/ remove materials anodic dissolution

materials/anodic/dissolution/metal/ materials anodic dissolution metal
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f(70)= 1 (BO)+ [ (aBr)+f(Br)+ f(ard)+ f(aBb)- 1 (apro)
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Table 4. Filtering algorithm table based on mutual information

* 4. ETEHESOLREZX

Input Domain text;

Output  Domain word set dw[];

Stepl  Initializations:spaces number 7s; M1, greshoia; compound word cwf[];
Step2  Get M gwreshold = M ghresholds

Step3  Calculate M/ yhreshold a0d My ghreshola With formula (7);

For (inti=1; I <n; i++)

Step4 Get cw set [n];
Step5 Calculate ns;;
Step6 Calculate MI; with formula (3~5);
Step7 If (MI; > M ptreshola)
{dw[] = cwi}
End

N7 BRSNS SRR Y, SCHER[9] [10]H AN T XA AT WM E 23 A, A SO 5N A8 % 1] A
HHATUME E. UL RS ER, GAXHASCN 3, HASEMEI 045 i, gL Rtk diEEEEE
WL 2137 A, AR WK S,

“Electrochemical machining ") 4 X} 1] 551 HAZ SAE &R 2 254, B LI 215 J8 3] 2 1 .“ machining
process ”F1“metal workpiece 75 2 it — D1 i€ FLAS S {H . “ process engineering remove "H1“ Electrochemical

machining process engineering” EL MR
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Table 5. Partial results based on mutual information filtering

=5 AETEERTIREHNIMNOER

W EEPORTIET HiZEMHE
Electrochemical machining 116 0.7243
machining process 61 0.5635
metal workpiece 78 0.6237
process engineering remove 0 0

Electrochemical machining process

Lo 2 0.1718
engineering
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