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Evolutionary algorithm based biomedical ontology matching
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Abstract: Since biomedical ontologies own large-scale concepts and complex relationships among them, the
existing ontology matching techniques are not able to determine the biomedical alignment efficiently. To tackle
this challenge, a mathematical optimal model for biomedical ontology matching problem is first constructed, and
then an evolutionary algorithm (EA) based biomedical ontology matching technique is proposed to determine the
optimal alignment. In particular, when solving the biomedical ontology matching problem, a novel biomedical
concept similarity measure is utilized to ensure the quality of the alignment, and a reasoning-based concept
pruning approach is used to reduce the algorithm's search space and improve its efficiency. The experimental
results show that EA-based biomedical ontology matching technique is able to match the biomedical ontologies
effectively and efficiently.
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Table 1 The framework of Evolutionary Algorithm
1= 0; /B 6 A AR
initialize the Population P,; //#] iy fL F
evaluate(P,); //VFA Fl B

while t < ¢,

S=select(P,); /3 Pk
C = crossover(S); /38 LH#EE
P,. = mutation(C,); /38 S AF

evaluate(P, , );

save elite(); /P B RS FEA 4K
if elite is updated
pruning mapping pairs; //f &% BY AL
end if
t=1t+l;
end while

output elite

R R AL A AR T BE ML) R AL FRBE P, X AR o AR AR B AT PR R R — ARt fk
AR A R AT VRO BE R — AR, KR 5 UM SR X A R A A AR PRAT B A B SUBRAE LA S A A
(B A5 B A8 e, AR A8 S ABE 3 X o A b ) S AR PRA T 7 0 A8 S 4 DA DRIEFPBE 2 R 1 5 5 BTN S 1K
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Anatomy 2R J2& K BUAF BUZS AR 0 2 AR (2 744 A HEE) TR NCIH 9 A28 ) 22 A 1R (3 304 MRS
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Table 2 Comparison among our approach and OAEI participants on Anatomy

N EF N AR BRifEE) AR (B 2) F R (PR 22) BITES /s (R HE2)
AML 0.93 (0.0) 0.95 (0.0) 0.94 (0.0) 47 (0.0)
CroMatcher 0.90 (0.0) 0.94 (0.0) 0.92 (0.0) 573 (0.0)
Xmap 0.86 (0.0) 0.92 (0.0) 0.89 (0.0) 45 (0.0)
LogMapBio 0.89 (0.0) 0.88 (0.0) 0.89 (0.0) 758 (0.0)
FCA_Map 0.83 (0.0) 0.93 (0.0) 0.88 (0.0) 117 (0.0)
LogMap 0.84 (0.0) 0.91 (0.0) 0.88 (0.0) 24 (0.0)
LYAM 0.87 (0.0) 0.86 (0.0) 0.86 (0.0) 799 (0.0)
Lily 0.79 (0.0) 0.87 (0.0) 0.83 (0.0) 272 (0.0)
LPHOM 0.72 (0.0) 0.70 (0.0) 0.71 (0.0) 1601 (0.0)
A SCHY I i 0.94 (0.01) 0.97 (0.01) 0.96 (0.01) 24 (3.0)

4.2 Large Biomed Mli{ {1 &

Large Biomed 1 % 1 3 M55, ZORVCE 3 KA A= ) B2~ A K FMA (78 989 M%&) . SNOMED
CT (306 591 ME&) FINCI (66 724 ME&) . MR TLIE I, FIETE3INMES i A iR M F &
EAR e, &M ATIAE 2 AT 55 P b, ML A A o 22 (B 3/ o 38 T i AR B30k 1 AR W B 4 AR fR I i
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Table 3 Comparison among our approach and OAEI participants on Large Biomed
f£41: FMA vs NCI
UNIGESZN A 4K AR (R %) F IR (b %) AT /s (bR ifE2)
Xmap 0.85 (0.0) 0.90 (0.0) 0.87 (0.0) 116 (0.0)
AML 0.87 (0.0) 0.84 (0.0) 0.85 (0.0) 72 (0.0)
LogMap 0.80 (0.0) 0.85 (0.0) 0.83 (0.0) 80 (0.0)
LogMapBio 0.84 (0.0) 0.82 (0.0) 0.83 (0.0) 1,188 (0.0)
W5 5 ik 0.87 (0.01) 0.92 (0.02) 0.90 (0.01) 65 (5.0)
{£% 2: FMA vs SNOMED
UNIGES /N AR (R IER) AR BRER) FEAE (bRl 22) BITHT /s (BRiE2)
Xmap 0.84 (0.0) 0.97 (0.0) 0.90 (0.0) 366 (0.0)
AML 0.69 (0.0) 0.88 (0.0) 0.77 (0.0) 166 (0.0)
LogMap 0.63 (0.0) 0.84 (0.0) 0.72 (0.0) 433 (0.0)
LogMapBio 0.64 (0.0) 0.81 (0.0) 0.71 (0.0) 2,156 (0.0)
W% Iy ik 0.86 (0.02) 0.97 (0.01) 0.92 (0.01) 181 (25.0)
f£4 3: NCI vs SNOMED
ERCHE A A AR BRIE2Z) R (bR E2) FE B (bRifE22) BATH /s (bRifE )
AML 0.67 (0.0) 0.90 (0.0) 0.77 (0.0) 376 (0.0)
LogMapBio 0.64 (0.0) 0.84 (0.0) 0.72 (0.0) 4,322 (0.0)
Average 0.62 (0.0) 0.85 (0.0) 0.72 (0.0) 1,353 (0.0)
LogMap 0.60 (0.0) 0.87 (0.0) 0.71 (0.0) 699 (0.0)
IS WIRiS 0.65 (0.03) 0.93 (0.02) 0.81 (0.02) 286 (23.0)
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