2025 9 pr=AZEQOAYE/ISE ==X H21d H3=

=3 2025-3-6  http://dx.doi.org/10.29056/isav.2025.09.06

AEA 7IHE AT gAIAE AAE SR AAEAA

A4 WAYS

Al xgod*f

=

Reconstruction Mechanism of Knowledge Network for
Reliablity based Intelligent System Design

JeongYon Shims#t

A Aze B Ropl HgHm glo A4 UEAY A FAY PEOR A% A%
BAE SAR 7% Qe A4 AG-i-oAay ALl lodgont, BA 843 B3ag dolg 5
ol @AV Itk £ =EE 0B S A By A A4 MEQD A AAUZS AL
Aokel F2E S MEAT T4, ATH BEZ o|FolAn, ARVt #HE A8 ABIolHOE 4
stk 49 A3, B wEE AN AR FHS wdgonA FE 4R Aol P4
golstgeh olzA B dAUZE 5P 29 gds 284 Pyl TbKoln, 35 44Y Al
A4 AP Azgel AR Fotel B8E 5 Ak

RO

12 o ol

Abstract

Intelligent systems often suffer from limited reliability and flexibility of knowledge networks, which
restricts their performance in dynamic environments. Previous studies contributed to knowledge storage
and decision support but showed limitations in handling uncertainty. To overcome these issues, this paper
proposes a reconstruction mechanism for reliability-based knowledge networks. The mechanism integrates
learning, construction, and reconstruction modules, validated through simulations using expert rules. The
experiments show that eliminating redundant nodes and incorporating new rules improve inference
reliability. The results indicate that the proposed approach enhances system stability and adaptability,
offering potential applications in reliable knowledge processing and generative Al systems.
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keywords : knowledge network, reconstruction mechanism, reliability based intelligent system,
strucural flexibility, information extraction
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If it is a city, the energy efficiency of all public buildings improves by 20%. (0.7 0,8).

If energy efficiency improves, air quality improves. (0.6 0.9)

If air quality improves, the rate of respiratory diseases among residents decreases. (0.8 0.7)

If residents' health improves, productivity increases. (0.7 0.7).

If productivity increases, the economic growth rate rises. (0.9 0.9)

If the economic growth rate rises, it becomes possible to build an eco-friendly transportation
system. (0.8 0.9)

If an eco—friendly transportation system is built, carbon emissions decrease further. (0.9 0.9)

If carbon emissions decrease further, the city receives "Eco-Friendly City" certification. (0.9 0.9).

a2l 6 M2 2siM HZ2E 7E
Fig. 6 Rules provided by expert

K1itis a city.:

K2 energy efficiency improves..

K83 air quality improves.

K4 residents' health improves..

K5 productivity increases.

K6 the economic growth rate rises.

K7 an eco—friendly transportation system is built..
K8 carbon emissions decrease further..

K9 the city receives "Eco—Friendly City" certification..
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Fig. 7 Description of Knowledge Node
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Fig. 8 The transformed Knowledge Network
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current state?energy efficiency improves.

The current state is energy efficiency improves.
Reasoning process starts...

K2.. matched

K3 air quality improves.

K4 residents health improves.

K5 productivity increases.

K6 the economic growth rate rises.

K7 an eco—friendly transportation system is built.
K8 carbon emissions decrease further.

K9 the city receives "Eco-Friendly City" certification

strength of reasoning path = 0.800000
reliability of reasoning path =0.842857

a8 9 x2zn

Fig. 9 Inferenced Results
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K1 itis a city.:

K2 energy efficiency improves..

K8 air quality improves..

K6 the economic growth rate rises..

K7 an eco—friendly transportation system is built.

K8 carbon emissions decrease further..

K9 the city receives "Eco—Friendly City" certification..
K10 city carry out environment clean up project..

Ozl 10, mEHolAL| HE)
Fig. 10 The change of Rule Base
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