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A. Object Modeling
A-1: building composition (inc. furniture) . I |:
A-2: building structure and strength ‘ é I
A-3: living space : -

i
B. GAREKI Forming Process
B-1: external force (earthquake wave)
B-2: collapsing process analysis
B-3: human damage estimation

Rl |

o
C. GAREKI Analysis

C-1: GAREKI parameters

C-2: stahility of GAREKI

C-3: environment analysisinside GAREKI

=g
D. Human Search Method
D-1: human sign and reaction in GAREKI
D-2: sensing devicein GAREKI
D-3: moving mechanism in GAREKI

GAREKI engineering

o
E. Human Rescue M ethod
E-1: safety GAREKI handling
E-2: safety human handling
E-3: rescue process planning from GAREKI

N—/
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"search
and rescue” search
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"search and rescue” rescue
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2)

re-n e ) glculating dynamics
simple construction

robot design

process simulation and planning

digital
GAREKI
model

o GAREKI factor analysis
digitization

[3]

OR

[5]
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Physically Based
Fiagid Body Simulation
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(Extended
Distinct Element Method: EDEM)[6] EDEM

EDEM

EDEM
EDEM
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(b)
1)

) -1

2)

GAREKI
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EDEM

GAREKI

GAREKI

[4]



(form closuer)

)
CATEGORY FACTOR EXPLANATION
number of GAREKI N[U] N[ U] tells us how many elements consist of GAREKI.
elements (over U) Exclude small fragments under the volume of U.
ground projection area| S L] showsthe ground area on which GAREKI exits.
Factors (by L-sguare grids) LxL square grids are introduced for blank-filling.
TYPE covering volume VIL V[L] showsthe volume of GAREKI. Pillars with LxL
GAREK| (by L-square grids) ] square base are introduced for internal spacefilling.
scale GAREKI height HG Maximum height of GAREKI from the ground
GAREKI weight WG | Thetotal weight of GAREKI
GAREKI element VG The sum of the volumes of GAREKI elements.
volume VG doesn't include the internal vacancy of GAREKI.
GAREKI stuff ratio rg rg shows how tightly GAREKI is stuffed.
rg=VG/ V[L]
GAREKI space ratio rs rs=1-rg=(V[L] -VG)/VIL]
element mean weight| Wwg wg = WG/ N[U]
Factors
TYPE.II element mean volumg Vg vg=VG/N[U]
element maximum wmax|  Wmax = max {w1, w2, ..., WN}
GAREKI weight
global element maximum Vmax | Vmax = max {Vv1, v2, ..., VN}
characters volume
- . Theratio of the original volume of the building Vorg
bggﬁd(')ng collapsing BCR and covering volume V[L]. BSR =V[L] / Vorg
. Theratio of the original living spacein the building
“r\éldr:itslrg)icre otio LSRR Vliv and space volume in GAREKI
LSCR = (V[L] - VG) / Viiv
maximum space ball  [Rmax(p) | The maximum radius of the virtual ball expanding
Factors  |radius at point p with its center at the point p.
TYPE-III .
maximum space ball  |Rmax(p)| The maximum radius of the virtual ball expanding
GAREK| |rediusat point pregion with itsinitial center at the point p.
local maximum tube radius |Rmax(P)| The maximum radius of the virtual tube expanding
characters  (along path P with itsinitial center axis on the path P.
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X,y

)
OpenGL
VRML2.0
GAREKI
random arrangement Area 1.54 Vol. 33.4 Ratio 0.30
directed arrangement Area 1.53 Vol. 32.8 Ratio 0.33
GAREKI
(c)
1)
NIST
Intelligent Systems Division "Reference Test Arenas for Autonomous
Mobile Robots" [7]
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0.8m

NIST

FRP
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GAREKI
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