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g1zro] 2ol HEY Sl Bkl Azt
o) AfRel FAS AY & UEES Holq gt E
of 8= Aojri1,2]. FL oH =&
Zasjol S 171 Ahelo] W
azu A AL oput 1
7HA & AB|AFE o] &35t 1E9]
W 2EF A sz Hlout
S 7HA71E gt & =24 AlAjst
HSRS(Home Service Robot System)+= Z o WA
4 7 & wS9AelE BAsted, elzto] elA
B9k Q3 2] Aol FAE § A
oiel 71522 Y 2ol 53 Az
Z AHIA7E QQTto|A mA s AEYAE 245 <l
7o) 71 HekslA Ll & AuIAS 2H5}0d Home

_,

jis

o}

il

2 ox rlo
2
-

Z o oo e e mi

i
] r|r

é

*FA3

|

22 | 2008. 4. F AT A A26R A4S

2. QIRFEMO| & MH[A
(Human-Centered Home Service)
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et AGE AASHR, 1 vlEdole 4% R
gigk A5 ofolHEZ} gt oo]dEe] 9
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AEE AR dlolE ot g Fofstal AME-E}|
7b olF ot o3 HEZ 53] AT AlEEH
Context Toolkit®] THEo]AHTHI]. Context ToolkitS Ak
o 4ojg Su zeade] A4S Solspl st
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> LY HSRS (Home Service L2 EA;‘ISEI’L’

Aol sxtel mElgor FHst= WY AAIRTHI0)

MavHome(Managing An Intelligent Versatile Home)
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of AAIE UL}, 2ntE Fo| A o] AHEARE 947t AH]
A5 AlFst7] e AnE & oA PEdt
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3}o] SVM(Support Vector Machine)¥} 2] 7]%}
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4. Home Service Kecommender

4.1 Home Service Recommender A|L}Z|<2
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First level home service
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HUMAN

Human Behavior
Predicti
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First Level Home
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v Audio Light VvOD Air-Conditioner

A A )
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Channet Channel Brightness Genre Temperature I
Volume Volume Volume
Brightness Brightness Brightness
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Human bshavior
rules by context
pattern analysis

|——-> Home Service G

Human Stress ;  Human behavior rules: select
value associate first level home service

with home
service Human stress value: seiect
second level home service
Human Behavior
Prediction
ECG Manager
Context Database

Human home service command
and contexts (pulse, body
temperature, facial expression, —#~ Context Manager
user location, home temperature,
time and user motion

HUMAN
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Zhdiutol A8 HojEc) HSRS% ECG AlA tiupol
28} Bluetooth SAlE F8t9 Q17+8] pulse, body
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Facial expression®] 214}2 $|3}¢] WinCE”|¥te] PDA

o] Facial Expression Recognition ZES T&3}o] U
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Sensor Devices

I8 4 HSRS2t ASE HMAC|HIO| A B JHE C{HIO| &

Human Contexts Environment Contexts

Normalization Pulse TemﬁZiZture ExI;:::sﬂion User Motion Temizc;zlture Time User Location

0.1 4008} 34 Blank Stand 0-5 00-06 Desk

0.2 41-60 35.0-35.5 Surprise Lie 6—-9 07-08 Sofa

0.3 61-80 35,6-36.0 Fear Sit—Gesturel 10-13 09-11 Bed

0.4 81-100 36.1-36.5 Sad Sit—Gesture2 14-18 12-13 Cinema Zone

0.5 101-120 36.6-37.0 Angry Sit—Gesture3 19-22 14-16 Kitchen

0.6 121-140 37.1-37.5 Disgust - 23-26 17-18 -

0.7 141-160 37.6-38.0 Happy - 27-30 19-20 -

0.8 161-180 38.1-38.5 - - 31-33 21-22 -

0.9 1810]4F 38.6-39.0 - - 34-37 23-24 -
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HSRS Learning ‘—\

Context collection
during learning period
Hierarchical Linear Support Vector

Sensor Devices Machine
-pulse - HLSVMs apply top four contexts {that

information gain is mare higher than the
others) as their input values

-body temperature
~foom temperature

~facial expression
-user location T
-user motion
<time: Information Gain Calcu'ator
‘ - Information gain of all contexts is
calculated separately each home
Context Manager service

T

Context Manager
-Normalize all contexts between 0.1 and

Database

—18 5 HSRS2| QIZHSHH &4 73

HSRS+ Supervised Pattern Recognition®] Y&
Support Vector MachineS ¥l ¢4l ¢yalZo
gafict. S0 Eot, Uzl A PpAc
Pl U § Ao 22494 ol &
W3 context manager+=

I} sensor device=ZE-E 1 &7 Oﬂ WA= TE‘
o]

oR l)"L‘
Q. 10 ox off am pof B O

Yole o] YREY, HSESE AHE =
AR50 e BEA%t A WHA, context manager
+ dlojEHolXo AAH ZE HFES F 194
K olat ueh o] 0.1~0.9 Afole] AT go2 A
APt & =wollM AAse B AdBES support
vector machined] &-&3rclH 2o A2} dlo]¥
oo BAR ddsto] Wews} Wolxieh, ol2iat £
A FBok7] skl B EHoAL RE 4TS
information gaingt-2 A4S TH Information gain-
7} & Auja Hgol wet Ao R Ao,
HSRS+= support vector machine®} Y& ZFO.2 infor—
mation gain®] =& AMY 479 AFES HL3EY
t}. Support vector machine?] FLZ= ZF % /H H| A
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|=dch
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Linear SVM Manager
N LSVM C LSVM Process ___
~ initialize Process -manage LSVM | 1
Variable for LSVM Process
Process(Linear SVM  — _c.0 | sum LSVM Process _ |
Process as result Process by user 2
pattern) location
- Load Learning LSVM
Result ]
l LSVM Process
N —
LSVM Process
1
LSVM Process Prediction
2 phase
LSVM Process
N
Store Learning
P Result
" Prediction
Result

J8 6 LSYME 71X

I e Rdg FYsta O ARE do|E o]0

6 USE & AulL)
AHE F AuIATE Q

QUZHof A OIX|= AERA

AZbA mAE LAEF

A5 s} Qlste] ECGE A&kt 2EH 25
Bty 3t PHO 2= ECG, EDA(electro dermal
activity), SKT(skin temperature variation)%°| &3t

A-grlo] AMS-ETH15] £ =i AERe] olF
3 AR Qlste] o]F F ECGE o] 83tef AMHgALS]
2EFAE W
27 AEGA HAL 93led BECG sensor device
FE3} 3, ECG sensor device:= 13 7oA 1}
el vlel Zro] HSRSQ} BluetoothFAlS F3lo] &
Algtct,

FHEH ECG sensor device= 0x081} 0x092] H|E
HHE 53514 body temperature@} pulsed EE3hc}
o] HSRSO| A3t F7io| wets] ¥EEH o2 HSRS

mlm

Sensor on 0x03 | 0x30

Power On

Sensor off Cx04 | 0x40 Power Off

Normal Mode 0x05 0x50 Set up Normal Mode

Stream Mode | 0x06 | OxGF #D1 #02 Set up Stream Mode

Battery Status | 0x07 | 0x71 #B8 Battery:(MIN}Ox00~0xfi{MAX)

User Temp{ C)=((RT1°256)+#T2)0.0 |
Temperature 0x08 | OxB2 #T1 #T2 3125

PBulselper
User Pulse 0x09 | 0x82 #P1 #P2 minute)={(#P1*256)+#P2J100

J8 7ECG 8N ZBEZ
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8 9 HSRS2| RRV 24 25

et W FY shtE gEA Qo R 93
79 72, & A7 wske Ashiolsel R2o,
R-R interval variability T=+= heart rate variability 2t
1% RE0 BGAIA RalZE o) w1 Aluid 23
A g, 4 W dolx 25 Fobith Yot
Aok sk BAsidel Wsdds otk ol
RR 7HZ 9] u]Ajgt Hslde2 AEFXof 713 izt
shA HESHe A AL FAAAAA, sym-
pathetic and parasympathetic nervous system)$] g
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