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Distributive Knowledge-base Execution System with User Adaptability
for Distance Learning System

YOSHITAKA FUJIWARA,! SHIN-ICHIRO OKADA,*
NOBUKI TAKAKURA®? and BUNTARO MATSUZAWA'

A distributive knowledge base execution system is proposed for the distance learning assis-
tance system with no instructors using satellite communications. The purposes of the system
are realizing a self-adaptive function enabling flexible change of the assistance contents ac-
cording to the characteristics of its user, as well as providing a prompt responsibility to the
user. In order to attain these purposes, knowledge base (KB) is organized with a set of inde-
pendently executable partial KBs, “active nodes” and a meta knowledge for their execution
control, “context graph”. Then the prompt responsibility is realized by a partial KB exe-
cution mechanism using the context graph on the client computer. Moreover, a method for
adapting a sequence of active nodes of the target KB is proposed. In this method, priorities
for the active nodes of the target KB are calculated using a causal network derived from the
relations between actions of the active nodes. It was observed through the evaluation using
an experimental KB for a hierarchical learning assistance that the result of the adaptation by
this method is consistent with that by a human expert.
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Fig.1 Learning assistance model with a hierarchical
structure.
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Fig.3 Structure of a “context graph”.
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Fig.4 Organization of the distributive execution control of the knowledge base.
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Table 1  Values of the main parameters.

Transfer rate of

the symmetric network
Transfer rate of

the asymmetric network

57 kbps

258 kbps

Cache disk size 30 files

Average size of
the knowledge base

Node execution time 40 sec

130 kbyte
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Fig.6 Concept of the adaptation method using priorities calculated by the CN.
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field Fi isnot understood

Ti =0 ; topictij isunderstood, T =1; topic ti isnot understood
Eix =0 ; answer of the exercise eijk is correct
Eix =1 ; answer of the exercise eijk isincorrect
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Fig.7 Causal network obtained from the experimental KB.
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Table 2 Conditional probabilities of the causal relations

between reactions (selections).

Node type
root node
©)]
field
(F)
topic
(Ty)
exercise | P(Ew11=0|T1;=0)=0.95, P(E11:=0|T12=1)=0.2

(Eii) P(E11=0|T1;=0)=0.95, P(E11,=0|T12=1)=0.2
P(E121=0|T1,=0)=0.95, P(E121=0|T:2=1)=0.2
P(E12=0|T.,=0)=0.85, P(E122=0|T12=1)=0.2
P(E13:=0|T:3=0)=0.80, P(E:3=0|T:5=1)=0.2

conditional probabilities

P(S=j)=0.25; j=1,2,...,4

P(Fi=0|S=i)=0.5, P(F=0|S# i)=0.5

P(Tij =O|Fi=0)=0.9, P(Tij =O|Fi=l)=0.1
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P(E421:=0|T4,=0)=0.95, P(Es21=0|T42=1)=0.2
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P(Ex25=0|T4,=0)=0.80, P(E:23=0|Ta2=1)=0.2
P(E421=0|T43=0)=0.85, P(Es3:=0|T43=1)=0.2
P(E422=0|T43=0)=0.95, P(Es32=0|T43=1)=0.2
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o : timing when arelated exercise was executed
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Fig.8 An example of the relationships between degree of
understanding of a topic and the number of times

of path executions.
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Fig.9 An example of the degree of understanding of a
field and the number of times of path executions.
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quence of the selected topics.
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