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Abstract of Bachelor’s Thesis

A Framework for Realize User Profile Interoperability
for Smart Space

Smart space is filled with sensors, computers, and information appliances. They communi-
cate each other to sense users’ activity, and enhance the activity.

An important piece of information in a smart space is user profile, which is the personal
information that describes preference to specific services, triggers to start a service automat-
ically, and so on. Since a user profile contains a complex and dynamic information, it is
necessary to construct it automatically without forcing end-users to input them manually.

A great problem of the automatic construction of user profiles is that existing systems for
this purpose does not consider portability of a profile. This means a user profile constructed
in a smart space cannot be reused in another smart space.

To address this issue, this research proposes a system called Needs-based Profile Management
System, which is capable of constructing a user profile automatically keeping its portability
among different smart spaces.

The feature of the system is the following three. First, it provides the service which user
wanted in several smart spaces. Second, it is capable of describing user profile that does not
depend on devices that exist in several smart spaces. Third, the system selects the device that
satisfy the user.

In this paper we construct the Needs-based Profile Management System and evaluate this

system.

Masaki Ogawa

Faculty of Environmental Information

Keio University
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<TemperatureProfile >
<Temperature upper ="22">
<TempState >cold</ TempState >
</ Temperature >
<Temperature lower ="28">
<Tempstate >hot</ TempState >
</ Temperature >
</ TemperatureProfile >
</ UserProfile >
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gbobooboobobobobobobobobobobobOoboOobooboooooobobooon
g0o0o00ob00ob00obOobO0ob0ob0obUobOobOOobOOobOOobODOobDOoDOooODOobOOobOOobOobooo
obobobobobob0obOobOoboboOobooooooo

oooooboogn
NBPMSOOOODOOODOODOOOODODOOOODO0O0O0O0DO0OOOODOOOOOO0OO0000O0O0OO
0000000000 xmlO000000CCO0O00000000OO0ODOOO0OOCOOOOO0000
gboboobogoboobbuodbboobooobuoobboobboooboooboobn
oooooboobobooobooooo

<EnvironmentProfile>
<Temperature>

<Device>
<Name>AirConverter </Name>
<Priority state="daytime">5</Priority>
<Priority state="night">10</Priority>

</Device>

<Device>
<Name >Curtain</Name >
<Priority state="daytime">8</Priority>
<Priority state="night">0</Priority>

</Device>

<Device>
<Name>AirConverter </Name>
<Priority state="working">7</Priority>
<Priority state="notworking">0</Priority>

</Device>

<Device>
<Name >Fan</Name >
<Priority state="working">8</Priority>
<Priority state="notworking">7</Priority>

</Device>

</Temperature >
</EnvironmentProfile>

TemperatureOLight OHumidity 0 0 000000000000 OCCOO OO OOOOOOOPriority
dodoooooooooooooooooooooobobbbobbbbbbbbbbobobooo
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googgo
goboooobDooooooooodoodooset;UsetsdIset, OO0 O0O0O0O0000
0 O needs10 needss I needs, 1000000000000 DOO0OO O sdevice; 0 sdevices T
sdevice, 0000000000000 000000000O0O0O0OMNT sset;0 ssetoI111 sset; 0 0
00000000000 odevice; O odevices D11 odevice, 0000000000000

Set = set1Oseto [T set ;0] (3.3)
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Algorithm for device selection

1: p = Number of Available Devices[
2: ¢ = Number of Available Device SetsO
3: r = Number of Needs of User[

4: s = Number of the Devices that Satisfy a Needs of User[

5: t = Number of the Device sets that Satisfy a Needs of UserQd
6: ©u = Number of the Device to Operatel

7. fori=1tor do

8: for j=1topdo

9: if Attribute of needs; = Attribute of device; then

10: add device; to SDevice

11: end if

12:  end for

13: end for

14: for i =1 to ¢ do

15:  if All kinds of Attribute of set; O All kinds of Attribute of SDevice then

16: add set; to SSet
17:  end if
18: end for

19: for ¢ =1 to r do

20 for j=1totdo

21: if Priority of sset; in Attribute of needs; O Priority of sset;; in Attribute of
needs; then

22: HighPriorityDevice in Attribute of needs; = sset;1 in Attribute of needs;
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23: else if Priority of sset; in Attribute of needs; O Priority of ssetj;q in Attribute
of needs; then

24: HighPriorityDevice in Attribute of needs; = sset; in Attribute of needs;

25: end if

26: end for

27.  add High Priority Device in Attribute of needs; to ODevice

28: end for
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0000 Attribute of needs, 0 000 HighPriorityDevice 000 0000000000000
0000 ODeviece DODOOOO
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U Device =01 udevice; Dudevices M1 udevice,0 (3.9)
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Algorithm for Avoid Compete of Device

1: p = Number of Devices that will operatel

2: ¢ = Number of Devices that cannot operatel
3: for i =1 to p do

4: fori=1topdo

5 if DeviceName of odevice; = DeviceName of odevice; then
6 if Priority of odevice; O Priority of odevice; then

7 add odevice; to UDevice

8 remove odevice; from ODevice

9 else if Priority of odevice; 0 Priority of odevice; then
10: add odevice; to U Device

11: remove odevice; from ODevice

12: else if Priority of odevice; = Priority of odevice; then
13: if Attribute of odevice; = Light then

14: add odevice; to UDevice

15: remove odevice; from ODevice

16: else if Attribute of odevice; = Light then

17: add odevice; to U Device

18: remove odevice; from ODevice

19: else if Attribute of odevice; = Temperature then

20: if Attribute of odevice; = Humidity then

21: add odevice; to UDevice

22: remove odevice; from ODevice

23: end if

24: else if Attribute of odevice; = Temperature then

25: if Attribute of odevice; = Humidity then

26: add odevice; to UDevice

27: remove odevice; from ODewvice

28: end if

29: end if
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30: end if
31: end if
32: end for

33: end for
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1 | <UserProfile>

2 <TemperatureProfile>

3 <RoomTemperature upper="24">

4 <RoomTempState >cold</RoomTempState >

5 </RoomTemperature >

6 <RoomTemperature lower="28">

7 <RoomTempState >hot</RoomTempState >

8 </RoomTemperature >

9 <DeskTemperature upper="24">

10 <DeskTempState >cold</DeskTempState>

11 </DeskTemperature >

12 <DeskTemperature lower="30">

13 <DeskTempState >hot</DeskTempState >

14 </DeskTemperature >

15 </TemperatureProfile>

16 <LightProfile>

17 <RoomLight upper="100">

18 <RoomLightState >dark</RoomLightState>
19 </RoomLight >

20 <RoomLight lower="200">

21 <RoomLightState >glare</RoomLightState>
22 </RoomLight >

23 <DeskLight upper="155">

24 <DeskLightState >dark</DeskLightState>
25 </DeskLight >

26 <DeskLight lower="255">

27 <DeskLightState >glare</DeskLightState>
28 </DeskLight >

29 </LightProfile>

30 <HumidityProfile>

31 <RoomHumidity upper="20">

32 <RoomHumidityState >dry</RoomHumidityState >
33 </RoomHumidity >

34 <RoomHumidity lower="70">

35 <RoomHumidityState >wet </RoomHumidityState>
36 </RoomHumidity >

37 </HumidityProfile>

38 | </UserProfile>
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1 | <EnvironmentProfile>

2 <Temperature>

3 <Device>

4 <Name>AirConverter </Name>

5 <Priority state="daytime">5</Priority>
6 <Priority state="night">10</Priority>

7 </Device>

8 <Device>

9 <Name >Curtain</Name >

10 <Priority state="daytime">8</Priority>
11 <Priority state="night">0</Priority>

12 </Device>

13 <Device>

14 <Name>AirConverter </Name>

15 <Priority state="working">7</Priority>
16 <Priority state="notworking">0</Priority>
17 </Device>

18 <Device>

19 <Name >Fan</Name >

20 <Priority state="working">8</Priority>
21 <Priority state="notworking">7</Priority>
22 </Device>

23 </Temperature >

24 <Light>

25 <Device>

26 <Name >RoomLight </Name >

27 <Priority state="daytime">8</Priority>
28 <Priority state="night">10</Priority>
29 </Device>

30 <Device>

31 <Name >Curtain</Name >

32 <Priority state="daytime">8</Priority>
33 <Priority state="night">0</Priority>

34 </Device>

35 <Device>

36 <Name >DeskLight </Name >

37 <Priority state="working">10</Priority>
38 <Priority state="notworking">0</Priority>
39 </Device>

40 </Light>

41 <Humidity>

42 <Device>

43 <Name>AirConverter </Name>

44 <Priority state="daytime">10</Priority>
45 <Priority state="night">10</Priority>
46 </Device>

47 <Device>

48 <Name >Humidifier </Name>

49 <Priority state="daytime">7</Priority>
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<Priority state="night">7</Priority>
</Device>
<Device>
<Name >Dehumidifier </Name>
<Priority state="daytime">7</Priority>
<Priority state="night">7</Priority>
</Device>
</Humidity >
</EnvironmentProfile>
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