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A Method of Context-aware Collaboration Request
Based on Occurrence Probability of Important
Activities at Each Place

MAaSAYA OKADA,*1 MAsAHIRO TaDA,f!
FutosHl Nava,t Tomosr Torryamafl:f2
and Kryosur KoGurgf!+2

Although collaboration is essential for efficient work, distributed workers (e.g.,
workers in a hospital) are hard to know mutual situations, and have difficulties
to cooperate. Our method estimates worker’s availability based on position in-
formation and the occurrence probability of important activities at each place.
The method distributes help requests according to estimated availability, and
supports workers’ collaboration. Simulation experiments with behavior data in
a hospital showed that our method was able to support successful, smooth, and
prompt collaboration in problematic situations without interrupting workers.

2583

1. O g

0000000000000 000000000000000000000000000
0000000000000 000000000000000D0000000000000
00000000000000000000YY0000000000000000000
O000O0oonO CcsCwWO Computer Supported Cooperative WorkD OO OO OO OO
oDooog

0000000000000 00000000000000D000000000000
0000000000000 0000000000000000000000000000
000000000000 0Y000000000000000000000000000
000000000000 00000000000000000000000%00000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000 0000000000000000000000000000
000000000000 00D0O

0000000000000000000000000000000000000000
0000000Y0000000000000000000000000000000000
000000000 0®0000000000000000Y?Y0000000000070
0D0O0ooo0Oo®Y0000000000000000000000000000000
00000000000 000000000000000000000000000000
0000000000000 000D000000000000000000000000
000000000000 0000000000000000000000000

2000000000000300000000000000000040000000
0D000000500000000000000

t1000000000000D000DODO
ATR
2000000000
Faculty of Engineering, Toyama Prefectural University
«*1 0000000000000 000
Presently with Graduate School of Science and Technology, Shizuoka University
«x2 000000000000

Presently with College of Engineering, Kanazawa Institute of Technology

(© 2009 Information Processing Society of Japan



2584 OO0OO0OO0OO0O0OOOOOOOOOOOOOOCOOOOOOOGOOOO

2. 00OOoooOOooOo

ooobobo 4000000000000 00OOOOOODODOOODODOOOOOOOO

0o0o0ooo0o0ooo0ooooooOoooboOooo00omM((2)Uooooooooooo
gboobooboooboobooobobooooboboooobobobbooboboooo
000000000MboO000O00oo00 pHSONCOOOOOOODOODOOOO

0000000000 PHSOOOOOOOOOPHSMOOOOODOOOOOOOOOOO
NCIOOOODOOOOOOOOOOVoieedDOOOOODOOODOOY00 100000
gl1odbooooboomoooobooooooooboobooooooobooooo

goboooooooboooooooobooooobooooooooooomoooon
goboooooooooooooboooooobobooooobooOooOooooboobOoOoOoooDooo
goboooooooo

gobooooboooooouobooooooboooboooobooOoooo
goboooOobo1ooooocooboooooooboOooooOooboOooobboOooooDoboo
gbobooboooooooobooooboooooooooooboOoboboooboOoboobooDo

000o00o0oO0o0o0oUOoo0ooO0oo()oooooooooooOooDooooooUo 100

11)00o0oUoOoo0oo0oooUuoUooo 20000000000000O0DODOOOOO

000000000000 0000000000000000000000000000
0000000000 0000000000000000000000000000000
0000000 Bluetooth 000 LANODDODOOODOOODDOOODOODOOOOOO
O0Oo0oooooY?'Y00000000000000000000000000000
0000000000000 0000000000000000000000000000

0000000000000000000Wo00000000000000000000
00000

2.1 00 100000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000YOoO00000000000000000000000000000
00000000000000000000000000000000000000000
oDooo™m

01 000O0oO0ooogoooogoooooo
Table 1 Conventional methods to collaborate at problematic situations.
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Table 2 Classification of nursing activities (based on Refs. 10), 11)).

oooooo
goooooOoOo0oooobOO0o0OO0O0OooOoOO0OO000O0OOOO0OO00O0O0OO00O000O0B0O0O0O0
go0oooooO0oO0oOO0O0O00OO0OO0O00COO0OO0OO0COOOOO0OOOO0O0

ooooooo
gooooooOoooooOO0O0O0000O0O0OOOO0OO0OO000O0O0OO0O0000O0000OO0OO0OO0
go@ooo0o0o0o0o0o0@moooooO0obOOo0oo0m@Ooo0oboOo0oOo0obOoooO0b0Oo0o00o0
goooooooooo

00o0oooooog Vol 50 No. 10 2583-2595 (Oct. 2009) (© 2009 Information Processing Society of Japan



2585 O0O0OO0O0OO0OO0OOCOOOOOO0OOOOOOOOO0O0O0O0O0O0

000000000000 D0000Y™ 0000000 000000000000000
oDooY®ooo0000000D00D0000N0D 2M0000000000000
000000 (1)0D0000D0000000000000000000000000000
0000000 (R)0D0000000000000000000000000000(3) 0
00000000000000000000000000000000000000000
0000000000000000000000()(3)000000000000000
00000000000000Y™oOoOo0oO000000000000000000000
ooooooo
0000000000000000000000000000000000000000
0000000000 OoOoOOoOoOOOOO0O0O0000000000000000000
0000000000000000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 00O0o0non

3. dbugooabooan

gooooooooooboooobooooboooooboboooooboobboooDoo
gobooooooobooooboooooooobooooooboo0oboooD 1@moo
10210000 202200000000000000000000O0
(1) OOO0DO0OO0O0OO0OD0OOO0OOO0OO0O0OOO0ODO0OOO0O0OODODOODOODOO
goboboooooooooooogooo
(2) DoOoOoOoUOOOOODOUOOOOOOUOOOOUOUODOOOOODOOOOOO
gooooo
gbobooooboobcooobooooooooboo
3.1 ODoO0OOoO0ooocoooooooooon
ooooooOoOoOoooOIDOODO SHzOOOOOODOOOODOG6ghOOOODO
O 0000000 2M00000000000000000000000000000
0000000000000 00* 00000000000000 ID0000O0O0O
gbooobooooobobooobooooooboooboooooooboooooooooDo
goboooooooooobooobooooooooboooboooooOoOoOobO 1moooonoo

00o0oooooog Vol 50 No. 10 2583-2595 (Oct. 2009)

H— ~

EERES

FEED BET S Fagn | CEHEER
R it BEESR | g, 2, R A J
AR R e At frE R &) ERERID
ViR E FEEID
mazes || wexes TRy FI—5n
HEEE FOMREER
FIFATTREE A
3 h AR E T OB _
r 7 7 A7k ~
_ FREID
ot P T )
b XCristex g BEAD , Gomzeg
TERRE  KEEE KAl
BhE DR L B )

C O n—ruz7 [__|vItwz7
01 00000000000

Fig.1 Composition of our system.

FIMR

2%

FRIMR
EIES

aA—HA 242 Tx—X (PHSLE) Hikam
02 00000000O000O0O0O00DOO00O0D

Fig.2 Sharing context with a mobile interface.
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Fig.3 Experimental ward (38 X 25 m; an entire floor of a hospital).
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Table 3 Apjce: availability of nurses at each place.
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Fig.4 Input form of requester (left) and response window of potential collaborator (right).
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Table 4 Setting of collaboration methods.
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Table 5  Apenavior: availability at each activity.
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Table 6 Values of simulation parameters.
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Fig.6 Average wait time at successful collaboration.
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Table 8 Rate of avoiding interruption.
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