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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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Fig. 1. Knowledge Reconstruction System
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Fig. 5 Delete a node from Knowledge Network

494 74 R A
ZREES] e

MZL T25 2TRE AW 244
Aok

= e

AREARLE ol RAIAZEH &
of wet & 24T

gt A7k

ol\

]_

2
tol
A=)
il

ol

&
.
7
§

Aol AAe HRE A=A Frhsla, A
&2 o7 JJAF
5A!: A&AQ FA &
RUHY:
UEH A e wslel BAE A&4os RYH
ECia=3

3.4 stE5=y g

A2 wEd e E AR RAHE A
A Q1AS 8 oF FAMEZ(MLP) g5 24

L 7]'T7<]<Welght 9} H 3k (bias)
ojt}, 71 4L g3 Lk

Stepl : =& 3 (Forward Propagation)
49 diolHE WEYA SHAA FHHS
K=
Ewuzz +b (8)
Step2 : 22} AXHError Calculation)
A3k v SR g, e AolE &4
&, L, & Axkg
1 ’
L=5y—y )? 9
=93 wd kY &3k
& ==y ) () (10)
243 w4 59 .‘li}
5;= ijka
Step 3 1 9A 3 (Backward Propagation)

HEolA Akete]l eatE 2YT WEow

w—sm, 7 jpede] 7)ol g ARk, ol

A

=

¢l E(Chain Rule)S o] &3l 7tz st 24
9] 71€7](Gradient) & T3t}

Step 41 7}EA 7821 (Weight Update)

AR 71E71E wEeR AARHEY
(Gradient Descent)= #-&3to] 7}sx|9 AdS
Hrlo] Egtrt

w; W= wy;+nd, (11)

ol& WHEFto v UES AT o5 HA &
of7ie, 8 &9 7o AAE A ok

G AAEESR FAE AAUEYAE A
o MEE ougez FARTH1011]



2025 9 Pt=ATZEQOHTYYE

doretsl ==X H21d M3z

4. 4 &

2 A= 19 69l AAE AE
e o s qrA o ~E *ﬁ*éﬂ%ﬁi
A2 HES AR Wsketqnh ik F71HA%]
bosieel w24 UE °Jﬂv§— A -3 3t
A Algdeldstitt. 19 72 19 69 Tt
wlo]~o A FEE A4 w=ro st AWS
wojE 19 8 Foxl 43 7 o
2 WgtE A2 HESAE YERH Fo|tt o
22 EIE =84 F8 A0S xdsH
F2/912] a2 (INFERENCE/RECOGNITION
engine)oll A 9] F& Ao &&HT}

J
~

o lo,

e o e =

N

R |

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..

a2l 7. XAl Eol ET|
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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