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Swarm Robotic Networks in Target Detection Problem
-Fault Tolerance for the Loss of Individuals-
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One approach in swarm robotics is homogeneous system which is embedded with sensing,

computing, mobile and communication components. Such a system enhances the potential to

be robust, scalable and flexible. In our previous study, we confirmed that Lévy flight is useful

for an exploration strategy of swarm robotic network in a target detection problem. This study

investigates the robustness of swarm robotic network in the target detection problem, where

robustness is the ability to cope with the loss of individuals.
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Fig.1 Setup for swarm mobile robots
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Fig.2 Layer structure of SSA

3 XDJ—LORvY B

AWFZETIE, LA ZWMHNI RERHOBEH Ry NEHEHATS.
B 1 OFEHE (B 170mm, & 75mm) 12, PR VY (AR
RIAI 4 1), &—2y MaH X V3 (FRAaMRERIC 2 ), <
127803 h0—7 (Arduino), E—& R 1\, MEHLEGLE
& (XBee) % ##k3 2. Y > 5 O FHHIT AEREEE K 300mm,
&=y Mgt Y O REREAE I3 200mm TH D, BRE)
EHEELUTEFVYOIODCE—X2ME2HFHAL, E—X K74
NEARUYA AL EEIT 5. MIRBE21E XBee (& Zigbee
BBTHY, TREY 732V N2 %KL, vIVFky Tl
FENRARETHD. £ ORY MIHEHT S XBee I3 router 12T
T5. /7, RETIEZ =Ty N UTHIRWAES R L»
5, QRAY FVa=7 - Yy h—ILfHHI NS RIMEFI R —
WV (IB% 7T4mm) Z{EMAT 5.

4 drvkO-—3

4.1 YIYIUTI3VT7—FFOFvDLTVEE

B2 AT —A0RY MIEETIZY T Svary T —F7
I F ¥ (SSA)[13] DL o YHEE [8] /-7, AHIETHES & AV
ZEITD SSA L, A= MEAEHREEL 1Y - FEEYR
WLV - Ry NERLVA YD 3ENOHBRINS. KfD
Lizfifl 2R L, EAOL A YIESAT 2856, FAOLA Y
EHHIT I ERLTVD [13]. £V A1 YIREYV2—-LOMEA
IR HERIN TS,
BEVAYOEEEFHATS. 24—y MERL 1 Y OHRE
Va—)VFERTEIHRT IV T ALITEY, BEEY 21— -
AEEEEY a—) - EEEEEY 2 —=)LOWFNMEFEAES
kL. REYEEL A Y OREYRHEY 2 —)WiE 3 itk
NP YN oDAJIER S &2, EREES U < IZ4A R
EVaINIETERERERY, MEYZE#TDS. 2=y
hFEEBEE L A YOEBEMEEY 2 -V 3 fiTih Rk
HOThhrDX—7y Mz VI OHIEN L W% ElE-
G EIEIEE Y 2 -V L IEHREE Y 2 —WICEMEAES %

LB RN 2 1 O VAT SRR L IEATTRETH .

o—0—0C-0—0 O
O#n Q&

Fig.3 Transition between move phase and rotate phase
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Fig.4 Setup for computer simulation
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Fig.5 Average time to achieve the task for each N and the number of stopped robots
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Fig.6 Success rate for each N and the number of stopped robots
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Table 1 Comparison between the trials with and without
stopping the robots
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