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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 learning 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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0.1 41-60 34 Blank 0-5 00-06 1
0.2 61-70 | 350~355 | Swprise| 6-9 07-08 2
0.3 71-80 | 356~360| Fear 10-13 | 09-11 3
04 81-90 1361~365] Sad 14-18 12-13 4
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1. member field set
itoh - random value initialize (-0.5 <i_to_h <05)
h_to_o ——--~-—- random value initialize(-0.05 < h_to_o <0.05)
2. Error max value and learming rate initialize
leamning rate = alpha —-————-- alpha initialize(0.1 > alpha > 0)
3. momentum value initialize
momentum value = beta ——---- beta initialize( 0 < beta <0.8)
4. leam 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 outpit 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) I ouput layer error signal *
hidden layer weight value
4.5 update weight
output layer-hidden layer weights update
hidden layer-input layer weights update
4.6 save weight variation
4.7 test condition
if error value < Error max
stop learn algorithm
else
goto 4
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<Profile_Manager>>
<UserlD 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>
</UserlD>
</Profile_Manager>
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Service ID Power | Channel | Sound Grade
E001(TV) i 1 1 2
E002(Audio) 1 1 1 2
E003(Air Conditioner) 1 1 0 2
E004(Projector) 1 1 0 1
E006(Light) 1 1 0 3

(B & AR 84S0 TE M AEigt X3 Elojg

UserlD {PulselUser Face Body Temp [RoomTemp{UserLoc] ~ Time Event

comod7| 89 3 365 % 0406220930 | E001P1
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* 31¥&(Input Layer), €4 Z(Hidden Layer), %=
(Output Layer)ol th3 EEZ A (Topology) W74 o 10
2 2429l olf Ad gherror signal value by hid-
den layer), 2839 oz} Al1d FHerror signal value
by output layer), 343 E(success rate)o] g =3

o S8l WA wE 24z d X2d gherror
signal value by hidden layer), £8%9] o2} A2d 3t
(error signal value by output layer), &%4-5%(success
rate)ol] ¥ &3

o 249 %(Hidden Layer)®l 74 Wdld] ma o4z
A Al71d Fherror signal value by hidden layer), &
#3Fo] o] Alad Fherror signal value by output
layer), &<79% &(success rate)o] et &4
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@A LANTE TS gho] o] Al1d Ferror signal
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dation data set ¥ test data seto® 7]Z% o] QIrH23] o]
oA ANE gaEFe BN Aidd dHge ws
A gn A A=

<& 5>9 #o|] EE2A9 Hglo] ugty g due
< B2 Awe HIEs =t WA 6-3-12 HEHT
{Success Rate)dl] oI He4ae EAYE Rolx =3 &



534 HEXMEIS=2X A H11-AA HT7=(2004.12)

{H 5) Topology Policy HZ0| W& oz Al &3

Topology Learning | Success | Cross Validatign error signal | Cross validation error signal | Test elT?r 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 (6] 3672139 25.172533 3685719 26.205344
6-3-3 10922 100 2775632 80.879432 2.7885%6 81.176821
6-3-5 54406 100 4,037638 160.923144 4.038957 161.217173
(E 6) SE7I2E B e ol Al &
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 2 1.128346 27219739 1.134501 27.6219%
1000 80 2862010 76.749343 2801127 76.806039
10000 100 2.8631% 80.906453 2.864167 81.185020
20000 100 2.860291 75.866532 2.852869 76.109002
30000 100 2877210 73.649298 2.881734 73.979502
40000 100 2796571 78.721034 2.815170 78.957699
50000 100 2.790073 75.499323 2.817900 75668125
60000 100 2.871029 76.502143 2.884093 76.601838
(B 7 8493 ¢do] mE o2 Ao &3
Hidden Success Cross Validation error signal | Cross validation error signal Test error signal value Test error signal value by
Layer Ratet%) value by hidden layer value by output layer by hidden layer output layer
1 50 10683244 1072.347645 10.718343 1079.285681
3 100 29223943 78923310 2.9423948 79.311530
5 100 31829323 128920125 32075636 130.068426
FAIZE @ol i vk bt 2 Z(Output Layer)ol Al o2 672 nA3E AH2E doje 9 Atstd gEo] A
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by hidden layer) ¥ £#3Z9] ofg] Alz1d Filerror signal
value by output layer) £% 714 $& 498 BoF1 it}
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Layer)?] w3 7lgel W3] wg EHFE Jehdzlolt
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error signal value® B AFr}

(® 8) &HE w7 Ao vigjol ME &gt Ho

o Elva;‘:;’ TV | Audio | condl | Projector | Light
1 00 | 0% 05 0B |10
3 100 | 110 11 00| oot
5 10000 01000 | 00100 | 00010 | 00001
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