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Customized Resource Collaboration System based on Ontology and User
Model in Resource Sharing Environments

Jong-Hyun Park*

Abstract

Recently, various wearable personal devices such as a smart watch have been developed and these
personal devices are being miniaturized. The user desires to receive new services from personal
devices as well as services that have been received from personal computers, anytime and anywhere.
However, miniaturization of devices involves constraints on resources such as limited input and output
and insufficient power. In order to solve these resource constraints, this paper proposes a resource
collaboration system which provides a service by composing sharable resources in the resource
sharing environment like IoT. the paper also propose a method to infer and recommend
user—customized resources among various sharable resources. For this purpose, the paper defines an
ontology for resource inference. This paper also classifies users behavior types based on a user
model and then uses them for resource recommendation. The paper implements the proposed method
as a prototype system on a personal device with limited resources developed for resource

collaboration and shows the effectiveness of the proposed method by evaluating user satisfaction.
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Fig. 1. Resource Sharing Environment and Resource
Collaboration
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Fig. 2. A Middleware architecture of Resource Collaboration
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1. Resource Reasoning based on context
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Fig. 4. Ontology for Resource Reasoning
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Rule for Reasoning Monitors based on Environment

(defrule DayMonitor
(Monitor (ID?id)
(Monitor_brightness ?brightness))
(test (> ?brightness 300))
=>
(assert (Presentation ?id)))
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Table 2. Transaction Data
TID Brand Model DPI RDate #Button Color SType Popularity
Mu1 sam mx5 4000 6/17(1) 5 gray Optical 7
Mu?2 ap ss3 5000 2/17(0.9) 5 red Bluetrack 7
Mu3 sam sal 4000 1/1(0.9) 7 white Laser 6
Mu4 gl ss3 6000 2/17(0.9) 3 silver Optical 7
Mub sam pl 4000 5/16(0.6) 2 black Bluetrack 9
Mu6 ap pl 4000 1/15(0) 3 silver Laser 9
Mu7 sam m50 4000 6/17(1) 7 black Laser 8
Mu8 sam m40 1600 4/17(1) 7 black Bluetrack 5
Mu9 gl p4 4000 9/16(0.7) 2 white Optical 8
Mu10 lo ss3 5000 4/16(0.6) 7 red Bluetrack 9
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Fig. 6. Behaviour Model classified by resource
searching variety and time
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Table 5. Estimated Preference Scores based on User Type

M1 M2 M3 M4 M5
D-Type 0.3 0.253 0.303 0.293 0.293
I-Type 0.3 0.24 0.303 0.293 0.305
S-Type 0.316 0.254 0.323 0.294 0.29
C-Type 0.327 0.246 0.316 0.291 0.266
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V. Evaluation
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Table 3. Candidate Mouse resources
RID M1 M2 M3 M4 M5
Brand sam sam sam ap lo
Model ss3 m40 pl s$s3 p4
DPI 4000 6000 5000 5000 4000
Aibata 12/(15 (10/.197) (50/ .16? 8/(117) é)/.16?
#Button 2 5 7 7 7
Color gray white black black red
SType optical optical bluetrack bluetrack laser
Popularity 6 8 8 9 9

Table 4. Estimated Preference scores for the S—type user

RID M1 M2 M3 M4 M5
Brand 0.5 0.5 0.5 0.2 0.1
(0.186) (0.093) | (0.093) | (0.093) | (0.037) | (0.019)
Model 0.3 0.1 0.2 0.3 0.1
(0.093) (0.028) | (0.009) | (0.019) | (0.028) | (0.009)
DPI 0.6 0.1 0.2 0.2 0.6
(0.163) (0.098) | (0.016) | (0.033) | (0.033) | (0.098)
RData 0.1 0.3 0.2 0.3 0.2
(0.093) (0.009) | (0.028) | (0.019) | (0.028) | (0.019)
#Button 0.2 0.2 0.4 0.4 0.4
(0.14) (0.028) | (0.028) | (0.056) | (0.056) | (0.056)
Color 0.1 0.2 0.3 0.3 0.2
(0.093) (0.009) | (0.019) | (0.028) | (0.028) | (0.019)
SType 0.3 0.3 0.4 0.4 0.3
(0.139) (0.042) | (0.042) | (0.056) | (0.056) | (0.042)
Popularity 0.1 0.2 0.2 0.3 0.3
(0.093) (0.009) | (0.019) | (0.019) | (0.028) | (0.028)
PS 0.316 0.254 0.323 0.294 0.29
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Fig. 7. The simulator for testing
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Rule-Based Reasoning
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Fig. 8. The rule-based reasoning time
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Fig. 9. The time comparison between reasoning with
Behaviour model and reasoning without Behaviour model
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Fig. 10. The Comparison of the Satisfaction score
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V. Conclusions
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