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A Research on a Context—-Awareness Middleware for Intelligent Homes
Jonghwa Choi" - Soonyong Choi" - Dongkyoo Shin'" - Dongil Shin™

ABSTRACT

Smart homes integrated with sensors, actuators, wireless networks and context-aware middleware will soon become part of our daily life.
This paper describes a context-aware middleware providing an automatic home service based on a user's preference. The context-aware middle-
ware utilizes 6 basic data for learning and predicting the user’s preference on the multimedia content : the pulse, the body temperature, the facial
expression, the room temperature, the time, and the location. The six data sets construct the context model and are used by the context manager
module. The log manager module maintains history information for multimedia content chosen by the user. The user-pattern leaming and pre-
dicting module based on a neural network predicts the proper home service for the user. The testing results show that the pattern of an in-
dividual's preferences can be effectively evaluated and predicted by adopting the proposed context model.
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07 |111-120 | 376~380 | Happy | 27-30 | 19-20 7
08 |121-130 [ 381~385| - 31-33 | 21-22 8
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1. member field set
itoh -——--—- random value initialize (-0.5 <i_to_h <0.5)
h_to_o ——--—— random value initialize(-0.056 < h_to_o <0.05)
2. Error max value and leamning rate initialize
learning rate = alpha -—~--——- alpha initialize(0.1 > alpha > 0)
3. momentum value initialize
momentum value = beta —————- beta initialize( 0 < beta <0.8)
4, learn algorithm start
4.1 compute NET(hidden Layer)
1/1 + exp(-NET(hidden layer))
4.2 compute NET(output Layer)
1/1 + exp(-NET(ouput layer))
4.3 compute output error value
error value <- (target value - output value)*/ 2 + error value
4.4 compute error output layer error signal / hidden layer error signal
output layer error signal <- (target value - output value) *
output value(l - output value)
hidden layer error signal <- hidden layer output value(l -
hidden layer output vlaue) X ouput layer error signal *
hidden layer weight value
45 update weight
output layer-hidden layer weights update
hidden layer-input layer weights update
46 save weight variation
4.7 test condition
if error value < Error max
stop learn algorithm
else
goto 4
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<Profile_Manager>
<UserID name = “como97">
<UserName>
ChoiJongHwa
</UserName>
<Human_Data>
<Pulse> 99 </Pulse>
<User_Face> 3 </User_Face>
<Body_Temp> 365 </Body_Temp>
</Human_Data>
<Env_Data>
<Room_Temp> 26 </Room_Temp>
<User_Loc> 5 </User_Loc>
<Time> 0405220930 </Time>
</Env_Data>
<Grade> Master </Grade>
<Event> E001P1 </Event>
</UserID>
</Profile_Manager>
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UserlD Password Grade

como97 FTTTIILL] 1

(E 3) ARZAL M|~ Feof Eol2

Service ID Power | Channel [ Sound Grade
FOOL(TV) 1 1 1 2
F002(Audio) 1 1 1 2
F003(Air Conditioner) 1 1 0 2
12004(Projector) 1 1 0 1
FE005(Light) 1 1 0 3

(B 4 AMSA A3 W2 A Yefgt M EolE

UserlID [PulsgUser Face Body Temp [RoomTempfUserLoc;  Time Event

comod7| 89 3 36.5 26 2 |0405220930 | E0O1P1

Choi | 72 6 37 23 5 [0405221052 | E002C1
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{¥ 5) Topology Policy H&o|| ut=

o2 A2
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Topology Learning | Success | Cross Va]idatic.m error signal | Cross validation error signal | Test err9r signal value | Test error signal value
Count | Rate(%) value by hidden layer value by output layer by hidden layer by output layer
6-3-1 69900 5 3672139 25.172533 3685719 26.205344
6-3-3 10922 100 2715632 80.879432 2.788596 81.176821
6-3-5 54406 100 4.037638 160.923144 4.0339%57 161.217173
(E 6 E5II2E HZM mE oz AlOod 53
Learning Success Cross Validation error signal | Cross validation error signal Test error signal value Test error signal value
Count Rate(%) value by hidden layer value by output layer by hidden layer by output layer
100 20 1.129346 27219739 1.134501 27621995
1000 80 2.862910 76.749343 2.891127 76.806039
10000 100 2.863195 80.906453 2.864167 81.185020
20000 100 2.850291 75.866532 2.852869 76.109002
30000 100 2877210 73649298 2881734 73.979502
40000 100 2.796571 78721034 2.815170 78.957699
50000 100 2.790073 75499323 2.817900 75.668125
60000 100 2.871029 76502143 2.884093 76.601838
(E 7y 248 HZol B2 o2} A1 5
Hidden Success Cross Validation error signal | Cross validation error signal Test error signal value Test error signal value by
Layer Rate(%) value by hidden layer value by output layer by hidden layer output layer
1 50 10683244 1072.347645 10.718343 1079.285681
3 100 2.9223943 78.923310 2.9423948 79.311530
5 100 3.1829323 128.920125 3.2075636 130.068426
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