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An Advanced Electronic Triage System
for Rescue Operations in Disasters
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In this paper, we consider situations where many persons are simultaneously
injured in large accidents and disasters, and propose an advanced electronic
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triage system called e-Triage for sensing physical condition of those injured
persons and collecting the sensed data in IEEE802.15.4-based wireless ad-hoc
networks. The e-Triage system presents dynamic change of injured persons’
location and physical condition on monitors in real time. We have evaluated
our system through a triage training held in a hospital. From the experimental
results, we have confirmed the effectiveness of the e-Triage system and obtained
feedback from doctors and nurses.
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Fig.1 Triage tags in current practice.
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Table 2 Devices of electronic triage system.
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Fig.3 The overview of electronic triage system.

goboooooooboooobooobooo

(3) DO0O0OOOOOUOUOOLDODOOD0OOUOOUODUOUDOODOOOOOUDUODO
gooooboooooooooooobooooobOoboooobobooOoboooooDbobo
gbooobooooooooboooooboooobooobOoOoboOobooooOoboobooDo
gobooo20000000

(4) 0DOO0OOOOUOOOOOOOOOUOUODOOUOLOOODOOOOUODUOOO

000000000 Vol 531 No. 9 1916-1929 (Sep. 2010)

ocooboooooooobooboooboOoooooboooooobooOobOOoobOooooooobooO
gobodooooooooooooooooooooboodgoooon

(5) ODO0ODOOOODOOOOODOOOOOOOOOOO0OOOO0OODOODODOODDOO
goobooooobooboooooboooooooboooooooooooooooooo
goooboboodooooooooooooobooboOoooobooooooooooooooo
goooboboooooooooooooooboooobooboOoOo0ooooooOooooobooboo
oboodouobooooooooboooobooooooooo

(6) DOOLDOOOOUOL2000000O0000O0D0OLOOLOODOUOUOUOOD
oo
gobobooocooooboo200000010000000000O00CO2000000
ooooO0O0O0O0O000000000000Ds300000000000000000D40
goboooobooooooooboooobobooooboooooo

4.2 0O00O0O0OO0OOOCOOOO
goooooobooooooboobooboobo4000000D0O0ODOODOOODODO
goboooooboooooooooboo

4.2.1 O00000O0OO0OOOO
gobobooboooooooooooooobooooobooboD1b0oOo0o00ooooDoboo
ocoboobooooboooboOoooboooooOoOooboobOboOoOOoOoOoOoboOobOboOoOoboOoboOoO
O0000O0O00O0O0OO0OO00OIEEES02.154000000000000000000®
0300000000000000 IEEES02.15.4 00000000000 SunSPOT '
goboboobooobooooooooobooooooboooooooooooooooooo
gooobooooooooooooobobooooooobooobooooooooOooo
OO00O000000000Light 000000000 0000O0O0KI OO0 2000000
ooobobobooooooooooooooboooOooobooooooooOoOoooooboo
OO0O000OLight 000 11.7cm 00 5em 00 23emOFull000 10ecm 00 8.3cm O
029em00000000000LIght 0000000000000 00D00OO* 000
Oo0o000OrllOO0O0000000O0O0O0O0000O0O0OOOCO0000KRNOO000
gooobobooooooooboooooooobooboOooobobooOobocOooooboooooDooboo
gobobooooooboooooobooboooooboobDiOboOoOoooOboOooobooOoOoooDooo

x1 000000000000000000000O0O00O0O00008

(© 2010 Information Processing Society of Japan



1920 O0O00OO0OO0OOO0OOO0OCOOO0OOCOOOOOOOOOOO0BO

_ BB L s

~
D) AR
EFUT—Uays A I‘;,T%
AELE -
By DORE REEER
¢ / Ny bk
) TERED

=

(= EHIER

2= Bif 3 2R FEREES—N

04 O00O0OO0OOOOOCOOOODODOO
Fig.4 Data flows among devices.
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Table 3 Notations.

R 000000000000
Y% 0000000000
B 000 w0 k0000000000
plFl 000 w0 ¢MlooDoODo0OD
plE#'] 000 w0 p™ oo pklooonoooooo
NIF 000 w0 ¢FlODD0DDDODDOODDDOO
D(pl¥!, plFl) ¥ 0 poooo

000000 1000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000

5.2 000000000

000000000000000000 30000000000000000ROODO
0000 VOOOOOODO00O0000000 TOOOO0O0O000000001000000
00000000000000000000000000000000T0000000
000000000000000000000 w0 k00000000000 ¢ oooo
Moooown ¢MoooooooooooPF oooo wo pH oo oo
0000D00DO0oDk<¥moooooP® oooooooo p,plkty, . plt)
00000000000000000 w0 HelloOODODOD 10000000000 100
00000000000000000000000000000000000000000
000000000000000000000000000 w0 ¢ 00000 HelloO
000000000 «000ID000 HelloDOOOOODOO t0000000000 u
00000 HeloOODOOOOOOODOOODODOOOO0O NYoooooooooooo
000000 10000000000 10000000000000000

5,3 0000000000000

00000000 wO00000000000000000 MY ooooooooooo
00000000000000000000000@010000000002000000
0000000000000000000000000

(1) 0oooooo Doowoooooooooooo ¢ oooop oo
000000 WOOOWOOOOOOOoOoooooooooooo ¢ M ooooo
plnH -G+ oo oDOoO0DO00000000000000000000000

(© 2010 Information Processing Society of Japan



1922 0O0OO0O0OO0OO0OO0OO0OO0O0O0OOOCOOOOO00O0O0O0OO0OOCOO0

1 — —
pu[n—l] - pu[n—w+1] F (pu[n 1] — pu[n W+1])

[n 2]

p[n 3]

05 0000000

Fig.5 Estimation of current position.

goboooooobooooooo phnfl]DDDDDDDDDDDDDDDDDDDDDD
gobooooooooo an]DDDDEIEIDDEIEIDEIDDD 50

w
n n— 1 n— n—
Pl = pl] 1]*’ii7 (plp=H — plp= 41D
k=1
1, _
= g (o =l 1)

(2) 0DOOOO oooooooooooooo NP oooooooooooooo
00000000000000000000000000000000000000000
0L000000000000000oooo P Y " gppoooooooooo
000000000000 2000000000000000000000000000
0000000000000 300000000000 6

e 00000 positive radio-range constraintd 00000000000 ¢ 0000 v
OD000¢¥ D0DDDDDDvODODOODw000D000000000020000000
opMop¥oooo pel pYooooooo RODODODODOODODDOOOOOOOO
Dooooel — o <1m

e 000000 negative radio-range constraint0 0 0000000000 ¢ 0ooo
vO0O0OO6M DoDDooDoDvoODODOoOwoOoOOoDOoooooooooop® o Pk o
ooo DY, pFYDD0DDDODD ROODODODODODDOOOOOODOO0OO0O0O00000000

00o0oooooog Vol 51 No. 9 1916-1929 (Sep. 2010)

D(pu[k].pvu‘])

(a) (b) (e)

06 ()00000()000000(c)0000
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Fig.7 Example of localization process.
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Table 4 Data transmission rate of devices.
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Table 5 Simulation environment.
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Fig.8 Errors of estimated positions.
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Fig.10 Scene of training.
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Fig.11 Electronic triage tag “Light” for
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Fig.12 Electronic triage tag “Full” for arm.
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Fig. 13 Doctors’ view.
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Table 6 An example case for training.
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