9523 % 45 4 SN = Vol.23 No.4
2025 4 8 H Journal of Fujian University of Technology Aug. 2025

E T #EEEANE ZHRFELE T %

WS WTA R BT 5 H

(1. B2 T EA AL LA TRAS B JERA L K& 046299,
2. KREIKRF ©A 53 AHITAESERE, LB\ KR 030024,
3. ARARITRY HEMNAFEEHPE R, ABE 40 350118)

WE . 3] EHR (genetic programming, GP) F£ 45 FEM) 2 AR IR R 2 5 R 44 B &, #2 b — A0 & F kit
RAEHLR] % 69 KAR IE B 7 ik (ESMPD-GP) , A T i3 GP ANMRRIALE /7 194 38 %, Fok e st fbad £2
N By FR AR, ESMPD-GP KRR T Ak 37 9 F ok 20 0F ) BP 3B ARAR S s BALH) Ao AP B S AN 5 R
v, BB R A EAMKE B Fe G IR B A A AP S AR RIR AR E S B il 6 2R
SRFPBEFINMR R ACR S 3G b BE S AR Bk 3ok s, AT B R AR E % R £ Benchmark
F= Anatomy MK 5 09 F I 4 R R, P32 F ik 4 Benchmark £ #9 f-measure F3915 4 0.96, % TIA £

ECi 2
KR AR T AL AR MR AF S AP BE S AR NS TR
hES %S TP301.6 XEERER. A XERS . 2097-3853(2025)04-0344-10

Ontology matching method based on improved genetic programming algorithm
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Abstract: Inspired by the successful application of genetic programming ( GP) in the field of feature
construction, an ontology matching method based on improved genetic programming algorithm ( ESMPD-GP) is
proposed. In order to solve the problem of GP individual simplification pressure and avoid the algorithm falling
into local optimum in the evolution process, ESMPD-GP adopts two new algorithm components, namely, dual-
objective elite selection mechanism and population diversity enhancement strategy. The former selects the
individual set with the strongest diversity in the population by considering both individual fitness and edit
distance. The latter introduces excellent solutions to simplify the pressure by creating additional populations,
increasing population diversity and preventing premature convergence. Experimental results based on Benchmark
and Anatomy test sets on the Ontology Alignment Evaluation Initiative (OAEI) show that the proposed method
outperforms existing state-of-the-art methods with an average f-measure of 0.96 on Benchmark.
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Tab.1 Function and terminal descriptions in grammar tree
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Fig.4 Diversity and convergence tests
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Tab.2 Mean f-measure values results of ESMPD-GP after 30 independent runs versus OAEI participant f-measure values

o f-measure
M4
AOTL Lily MapSSS YAM++ CroMather TAMA ESMPD-GP
101 ~202 0.91 (+) 0.99 (=) 0.94 (+) 0.92 (+) 0.95 (+) 0.70 (+) 0.99
221~247 0.98 (+) 1.00 (=) 0.99 (+) 1.00 (=) 1.00 (=) 1.00 (=) 1.00
248 ~262 0.35 (+) 0.63 (+) 0.44 (+) 0.59 (+) 0.65 (+) 0.17 (+) 0.91
Avg. 0.66 0.80 0.72 0.78 0.81 0.60 0.96

+/=/- 24/8/0 14/17/1 20/12/0 15/17/0 14/18/0 15/17/0
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Tab.3 Performance comparison of of ESMPD-GP with
other evolutionary algorithms in terms of mean f-measure

over 30 independent runs

N f-measure

MR GA HGA GP LGP ESMPD-GP
101~104 093 (+) 1.00 (=) 1.00 (=) 1.00 (=) 1.00
201~202 084 (+) 089 (+) 090 (+) 094 (+) 098
22~1247 090 (+) 097 (+) 097 (+) 1.00 (=)  1.00
248~262 047 (+) 030 (+) 0.87 (+) 0.89 (+) 091
+/=/- 34/0/0 19/15/0 18/16/0 9/24/1
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Tab.4 Comparison of f-measure of ESMPD-GP with

other advanced methods

o f-measure
MRS :
DRL-OMT' ) SRM) Neurofuzzy''”' ESMPD-GP

101~104 1.00 (=) 1.00 (=) 1.00 (=)  1.00
201~202 0.98 (=) 0.90 (+) 095 (+)  0.98
21~247 1.00 (=) 0.97 (+) 0.99 (+) 1.00
248~262 0.89 (+) 0.86 (+) 0.89 (+)  0.91
+/=/- 1/3/0 3/1/0 3/1/0
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Tab.S Comparison of 30 independent runs of f-measure

averages on Anatomy test set with OAEI participants,

BERT method, and advanced evolutionary algorithms

Ik Anatomy MR- f-measure {H
AML 0.94 (+)
LogMap 0.88 (+)
LogMapbio 0.89 (+)
ATMatch 0.79 (+)
ATBox 0.80 (+)
Wiktionary 0.84 (+)
Lily 0.90 (+)
OLaLa " 0.90 (+)
CMPSO-K’ 0.94 (0.01) (+)
cFA 0.94 (0.01) (+)
ESMPD-GP 0.96 (0.01)

3.5 HBLEIE

fE ESMPD-GP | fifi FH i Z2 45 P 38 o SR |
AESE HLSEAN R AR5y, A T 5 uE
AR, X ESMPD-GP 5k 53 6 Hi 6 Flir ik
AT T e,

R6 HRASSIRFTXILL AR T
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Tab.7 Ablation experiments ( values in parentheses are

standard deviations of results of 30 independent runs)

Jrik recall

precision f-measure

Esmpp-p, 074 (0:03)  0.95 (0.02) 0.83 (0.02)
» (+) (+) (+)

Esmpp-Gp, O (0.03)  0.95 (0.02) 0.90 (0.01)
(+) (+) (+)

gsmpp-gp, 070 (0:03) 096 (0.02) 0.81 (0.02)
( +) ( +) ( +)

Esmpp.gp, 078 (0:03)  0.96 (0.01) 0.86 (0.02)
(+) (+) (+)

gsmpp-gp, 090 (0:01) 0.98 (0.01) 0.94 (0.01)
() (=) (+)

gsmpp-cp, 083 (0:03)  0.95 (0.02) 088 (0.02)
(+) (+) (+)

ESMPD-GP  0.93 (0.01) 0.9 (0.02) 0.96 (0.01)
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