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Development of Fire-fighting and Rescue Robot for Outdoor
Environment using Target Oriented Design Methodology
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Abstract : This paper presents the development of fire-fighting and rescue robot for Outdoor Environment. In the procedure of this
development, we follow Target Oriented Design (TOD) which is recognized as the systematic methodology to design a system by
specifying the target clearly. For some real fire fighting tasks (e.g. tasks in shopping street and a market), narrow road make it
difficult for existing fire engine to access the firing place. On the other hand, for dangerous tasks (e.g. gasoline station and a
storehouse) the explosive materials make it impossible for firefighters to access the firing place. Moreover, the smoke and the high-
temperature caused by fire make fire fighting difficult. In this situation, the solution is to develop the fire-fighting and rescue robot.
TOD is performed firstly by analyzing the environment properties of fire place and the demanded tasks and the fire-fighting and
rescue robot is manufactured. For safety, the fire fighting robot should be controlled by remote operation to keep the operator away
from the fire, and the control system is divided into three parts: the robot controllers, controller for remote operating device and
wireless communication system. We have selected and developed appropriate hardware and software for each part of control system
with considering TOD. As a result, the fire-fighting robot functions correctly and the performance and usefulness of our control
architecture is validated by successfully performing some fire-fighting tasks.

Keywords : disaster-mitigation and life-saving robot system, fire-fighting, control architecture, remote control
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Fig. 1. Fire-fighting robots for outdoor in japan.
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Fig. 3. Fire-fighting robots in china and korea.

13, No. 2, February 2007 87

(3) Jet Fighter: =5 2374 2J8iA 7= o, o]
U 2315 st tisl 97 22H AAAE AR ste] &
w7l A9 Eedk Aol gAzZe] s s
ATt 23858 s x|t
2. 7ol Ao SIE St 2R

(1) LUF60: 5ol A % LUF600) 2 2tz Ro] Qs 9]
tH4]. LUF60S tlAlzio g ;ngq LUF602] “g+ol &
2g 35kwe] MjAFAE o] &t LF BlerE TAAA &
whke] &358 Ferh A3t 027K Zte 2A-e] spsd
o] AR UiFol 360719 o] FaE o] glo] £5E T
ANAI 60m7AA 237 sFssit) agln sjdAdRes
ARgo] 7Fs3 ThEA AuF 2iolr) =Rl 7)3hde] HY
ot Al EE BT HajE el TS e
TFE o]83l] AR Q3 Huze] &3 72=E
Fo] Fa wd 399 F2E AAAT XIstidely
TENEY Aot A4S BolahA stofFErh ojn] £,
3 S AR A E o] UtH2H 2().

(2) Firerob: TeleRobAH] Firero2 W3}A|2=Elo] 1400%=9] 32
2oME Ad = A g Aol A5 (TH 2(b)).

3. 5=9| Me| E 25t =28

3 43ko] Qiangshi AW i%% F237} BT RAE
AT 2000 2N TALZ o] 23E F IS
AAFERH FAME F7)%, XJIZ}E] AE, 28 &
Al 2 2o HFE 3 AR ER75] EAFolvhe) (2
H 3(a).

4. el Ale| s E £5t =22

A9 s B 2R} s Aol AR AAe|th #
H A7z sk Fhg 2RO ZE KAISTS] HWRS-
ERCOIA 7Hekst A2 Ro] gled7), ¢t 8712 &3
o]3L, 3FAFERIA 7se] 1 54 OlE}(:L% 3(b)).

. WA o YT 2

1. elspmEier @ olETE 2Rl B

SO B ARTLE AT 2RE AN
E]‘:- EE}]%}JQ}“ 7HL:1_O_ }\]__g_fg]_oiq_ EE}]S‘ 47;” 7H
23 AASEH 99 1 2| s} 8 BEE
o, 3 BT AHE EO2 sl 238 e
1 oA wAem Aold 2Ee 97t Aojd Bx
DEAL 5 glov], BA Bl WA AR
T % ook meb QAN L AR TRE 9
SEE T 2Nake Qo) Ul Fesi,
2o} @7 hak sl A% BARER 198
o2 Bl tew gol AR AL B, FL w2,
/md Fo] 54S M Y P Y T, A
Al BAT s
RERE

of Mt ﬂﬁ.

rob mlm > 12 o Ho

o
—F ruLl

i

O

TJ__
r‘r"gl‘

—

HUN'NN
e Pr
21t
w
ﬂl

fu

O

fo
s

t]

¢
R

it
Am

9o,
e M0
o

P

:‘Etrlogr}ﬂm
-
RIS

X o

=
pad
52

ye
> fe
n %’E

v
ox oX
ey
e o
f f}um >
o
Q £ O
2
&
Jf
=3
i
2
o
:Kl){é

o R
o %"
]
e
o o
i)
e



Kotk wehs) B ZRE gifon = x|

SARL R AP TRE EFE AL 1 B
= & TR A A

TLY S & 5 o ZEi.

SM ARE 2 2RO o sl 2 SHe) wi, 22

7Ieg § O TASZIIA et 280 28 Auele

W
3

& 9814
£ DLMYAE Y 5 P 94z g 2R AL
o) Lasths g ¢ 5 ok ke HANY W) Aus
getstr] gal 4e B 0

r

E
AR & T e ASE Aago] Ioln, y px
HEZ A% AF 31 AFS 98 dolA Ar =47)
(Laser Range Finder : LRF), ¥14d $A &2l A|2®)(Global
Positioning System : GPS) %9 #=x|7} @ 7Rt} & 72} 7|
HAAGRE ATHTF7] s AT, vds 59 Alad™
& 5% 2R AXE Fes AFE 7 94 Bas)

NN
=l
=3
il
>
i)
Tor
=
]
e

o
o
02
-
o
hu
it

3ol FaE ggA~Ee T8 Al 2 E [n/Ou ©)
7Fed dst A3 &AKCeD) Fheke} shdclale 9t 3
NR) ZHllel, 22l o] F 9] e} ok, 22
£ B F IRFE 2GS WEE FXE A Yk o
o} &7, DGPSelA ZXo] AN A F <1483 LRF |7}
2D 2709 B W s AolES EXEt 94z
FTAZE 4Es5] 2RE LY F YEE moFr)

TETE A7 8Kw U8 EHE AL&sE 6x6 TEHH] 0
BA, 2712 23| 7Fsta, BEAY A& Elgle 8713
€ AMEte F& mRY Aol R o] 9lo] 2] 2dst
AN E HE715 S=E AU

XIS =2

EREEER

=
| 817%12f U 2= Thot |

M Tieh) | Y = BE
- B BA | | - 2 KI8T HZ

- RTEXAH HXYE A2

2% 4. 2329 28 AL
Fig. 4. Working scenario of the robot.

Kol - XiS2t - AAES =2X M 13 &, M 2 & 2007. 2

a9 5 g Aozt 2 g7z 22
Fig. 5. Developed fire-fighting and rescue robot for outdoor
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Table 1. The specification of a fire fighting robot.
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Fig. 6. Operation of watergun and cooling system.
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