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Quantitative Evaluation Method of Mobility Performance of the Disaster
Response Robot

Katsuji OOGANE* ,  Tetsuya KIMURA **

In the paper, quantitative evaluation methods for a test field and the mobility of
a disaster response robot have been proposed. In order to determine the difficulty
of the field, an evaluation equation has been proposed, where the associated field
parameters, including a field evaluation value, path length, and unit difficulty, have
been used. To determine the mobility of the disaster response robot, the quotient
of the evaluated field value and transit time that the robot passes the path of the
field has been used. In addition, the proposed evaluation methods have been applied
to a robot competition field, and it has been verified that the proposed method can
evaluate the field difficulty and the mobility of the robot.

Key words: Test Field, Disaster Response Robot, RoboCup Rescure, Robot
Evaluation
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Fig.1: Travel Path of a Robot on the Test Field
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. RoboCupRescué Robot League.”

(a) Palette Layout (b) Photograph of Competition Field

Fig.3: Competition Field (RoboCup World Championship U.S 2009)
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Fig.4: Palette Layout using the Palette of Three Kinds of Size
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Fig.5: Example of the Palette Layout of the Test Field
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Fig.6: Test Field of the Event of the Disaster Response Robot (Tsuruga, Fukui)
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Table 1: Field Parameters of the Evaluation Test Field

W; 1 1.43 2 -
D, @ E,
Path | Ni | Ry | No | Re | No| Rs| Poy | (o (g_q) oy
We@) | 9 | 6] - | - | - | - [1500] 900 | 1.67 | 5.00
W=@) | 8 | 5 | 5 | 3 | - | - | 2443 | 1150 | 212 | s8.14
()e@) | 8 | 5 | 5 | 3| 4 | 4 | 3843 | 1350 | 2.85 | 12581
2eB) | 4 | 1] 5 | 3| - | - 1643 750 | 219 | 548
2=@) | 4 | 1| 5| 3| 4| 3 |3043] 950 | 320 | 10.14
B)e@ | 1 | 1] - | - | a3 [1600] 300 | 533 | 533
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Be 1T 9 L 22 WS RAST T h L, B (1) (4) ZmlL 2 n Ry L OB
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o, ZO74 =V FERMVS L, # (1)e4) 2 357 12 BUATERT 20805 D, #
B (3)(4) T 14 20 BLLATEET 2 B35 5.
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Fig.7: Competition Field of RoboCup Japan Open Rescue Robot League 2014 (Kashi-

wazaki,Niigata)
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LTHoT, FigT ICABESTRIEL 57 4 — )V FZ2RT. KARKE0 65 (9) 2%
TELIIITHR SN 74—V FZHVEZ EICkD, IRETHEZORFICL T
SINTEHGEZ2ERNICRET 5 LR E BT, B 7 + — )L FIZBRESOREE
Yossry b ICRESN TV, F, BERPAR—7ICL5EE Im D 2 EPHES
dm D 3 FEVHRE I NI ER->T0 S,

DL 74— FTury FOHiiZ T) %6, vy F OEBREKZ L, &3
WALy FED AT VP 2179 . Fig.8 I Best in Class Mobility #fic &1 5 a KRy k
FEHE DLEk % " d . F 7z, Table 2 IZ Best in Class Mobility #fic B8 W THKF—2 D0
Ay FONEME L 728D 7 4 =L 8T XA =% taRy FEEIEREME, WHEALZ 72~ F . Best in
Class Mobility B I3 BUEREINIC 7 4 —V FAHDO IT— V2 HIFTHiETH D, KARAETIX
10 R 2 BEE R L L7z, 10 0INIC T — VIS T2 2 e N TELRVLWEAIZZDMEE T
D74 —=ILENRTA=FIZXDFHIIL 72, T/, B CREEYZRESI N Ly M2
BT 28450 2 BENOBENC D W CRHlifE 2 NS U 7223, &8I 7% FHli /75D EE L Tw iz
W7z 8, Table 2 TIEMATWZVy, Table 2 226 bH 025 X 912, BEEORERIZNEAN 72T
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Fig.8: Evaluation Sheet of the Best in Class Mobility Competition

Table 2: Field Parameters of the Competition Filed and Mobility Performance Value of
the Robots

Team Dzy | Quy T Eyy

(Robot) | V1 | B1 | N2 | R2 | N3 | N3 | Poy | (m) | (m™!) | (min.) | (min.”") | Rank
A 7] 4] 1] 1 13.86 | 7.70| 1.80 | 10:00 1.39 8
B 44 | 25 6 5 84.71 | 48.20 1.76 7:28 11.36 1
C 43 | 27 2 2 75.71 | 44.40 1.71 ] 10:00 7.57 3
D 43 | 27 2 2 75.71 | 44.40 1.71 | 10:00 7.57 3
E 4 1 1 13.86 | 7.70 1.80 | 10:00 1.39 8
F 1 4.00 | 3.00 1.33 | 10:00 0.40 12
G 35| 19| 12 9 84.00 | 43.40 1.94 | 10:00 8.40 2
H 17 6 2 2 28.71 | 18.40 1.56 | 10:00 2.87 5
I 11 5 2 2 21.71 | 12.40 1.75 | 10:00 2.17
J 4 2 112.00 | 3.00 4.00 | 10:00 1.20 10
K 4 1 1 1 7.86 | 4.70 1.67 | 10:00 0.79 11
L 0] 5] 1] 1 17.86 [ 10.70 | 1.67 | 10:00 1.79 7

7 4 = FCRALY 2 5l Tl 2 C HEOFHIETH 2 v A v ~ OMERERHEifEIC X D, v
Ayt OV L2 ERNZMEE L TRT I ENTE S,

4. F&oH

TG Ry~ ORBIRE O RIVEHE 2 HIVIC, FHli 7 4 — )b B o R 2 3l 7575
L, $ENEr Ry b OBEIREN OERNGHEGEZ R L. 74— FOEESEZICD
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T, MUET 2 SEEBOAME & MEOFHE 7 + — )V F2HET % 2 &K EHB OB D
REZIWTL->TREEL WG, BET 2 KEBY & ASEDORMNEES K2 L OFI 7 4+ — L F
W2 28T, FAEOMERIERTEL LEZ NS, AW TIE 2 ZOFRNOE
BCOWTORFZ L7228, KFEWNEa Ry FOEAGZAEMOBEITH 5, SHRIFAEK
M, B, WO WS OFHE RIS O W TRET L, AEEHLTOBEIRE ) O R T I D0
THETT 2. £7, SEBEE OGO W TG %2179 .

HiEE

AW EFE LRERY: TR 7 v 7HEWMR 70y = 7+ (CFE 24,25 4EFE) 3 O—
ELTHEMIN, £z, 74—V FEEICEDD, 4 Xy FMEBEEESZ  OFAEDRH
G, ZZIWWEMoEERLET.
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