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Mobile Robot Navigation Based on Local Route Information and Pedestrians’ Flow

Wataru KUMAHARA, Gakuto MASUYAMA, Yusuke TAMURA, Atsushi YAMASHITA and Hajime ASAMA

This paper proposes a new navigation method that makes a mobile robot move without map information. Past navigation
methods need map information and the robot’s self-location. If the robot has no information of map or mistakes local-

ization, the navigation method cannot be used. To overcome this problem, we introduce a new concept “leading vector”

that indicates about the direction of the destination (local route information). The robot can move smoothly by using the

leading vector if the passage structure is not complicated. However, the robot may be in danger of collision in compli-

cated environments only using the leading vector. Therefore, the proposed method uses pedestrians’ flow information.

The environmental information is enclosed by the pedestrians’ flow information at second hand. The robot can reach its

destination by utilizing the leading vector using the local route information and the pedestrians’ flow information. In this

paper, simulation experiment was conducted, and its results show the effectiveness of the proposed method.
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Fig. 2 Experiment environment

BRY FPBEIL T KTE2ELZAF Yy Fray b2
K423 7, M4tbokEshMiZury boxr e v %
AL, BRY MIZOHDLIHET S, uRy ~OMEE bR
ETBBTIFEERT PV E R OBITEORERY P vi s
FRAY ) VT L BTERERE R L TS, £y BiED T
M ~HES B THEOMNER K EOMTEL, BADJ~Eik
fTEDOMEZ KOO TEL L, STHONEL S LT 5
BT ZEOMT A2 R LT3, X4 (a) IFEEBHBEDORE
FERLTED, b) 3BTERICIAD» > GEATO S ERT 2R
LTWw3, ZLT ) 2oy y v ZHENICBHTENAY, 5
HRY MADBBIESIUADTE D, (d) EFERY FVETH, #
B, EAAOBTERPBEHENTOIFEFERL TS, &
512 (e), () TlEv Xy FOFEEXR PO HBHEFTI N, H
fFERD A EFCAEICIANT WS Z EDERTE 7.

F7:, EEBhOFEER Y PLOME L EESRKOBITETR
DHEDOREZ L ZR 5 1ITR T,

MO FERE, BT ZNZNFEERT ML, SHTHEOWRND
o WS 2 RN L, MENTEIE (0, — 0y > 5 Lk
TLAHHZRT. &E, Ry bDkrs v ZFHPFHNICHT
EWFLEL TR 2RO AMHEFR L 72, @2 TEHTIE oy, &
0; LDED T L) Oy, DAL T RFIER I N
o, DEDBTEROMEITES I HRICH P> THEER Y b
LVDSEFIN T ZEDMHERS N, 10, — Oy | < T OHIHT
Oy, 230, ICHBEL Tl Thbb, AHHTEICEST
H 2S84 738 DU - 7 G & 254, Wi d 2 /51
WKHBBEDED S DRI THHEYNICFHFER Y MV EZEHTE
BT EDIRENT,

4. YIZal—varvickd AR

AETEHET, ¥ Ial—va vERITO RIS
WTHIIT 2, KICHEBEI 2L 72> 2 2L — a VIEEZTT

Leading Vector

Left side

Vi Backward N

Fig. 3 Leading vector and initial clustering area

Pedestrians b ¢ 1

o ©° . '

[ . ° o
. Leading |

No vector 4§ & & t
o ! °
Robot ; T° ! T Pedestrians’@
s Y , flow vector
7 b4 LE, t . [ 6 6 8

(a)t=0.0s (b)t=20.0s (c)t=40.0s
T T
$
°
. T O ° e ’ o &
-.O.o o 90,40 s
° o © ! oy *
d)t=500s (&)t =60.0s () t=70.0s

Fig. 4 Snapshots of moving robot and pedestrians in open space
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Fig. 8 Snapshots of moving robot and pedestrians in a map
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