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A Study of a Method for Selecting Candidate Environmental Maps
for SLAM to Support Autonomous Mobility
of the Visually Impaired
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Abstract. There are two main frameworks for providing mobility support for the visually impaired: companion assistance and
guide dogs. However, there is a shortage of helpers and a time limit for using guide dogs for the visually impaired, and there are
not enough guide dogs for the visually impaired for the number of visually impaired people. These problems suggest the need for
a different system to efficiently provide mobility support for the visually impaired. We are considering an autonomous mobility
support service in which a human operator provides assistance remotely. To realize this service, we believe that it is essential to
have a mechanism for human operators to provide support in a safe and easy manner. One of the key elements to realize such a
system for human operators is a positioning technology that enables the human operator to know the location and orientation of a
visually impaired person. One of the positioning technologies is SLAM, which is problematic because it requires a large system
load in a large environment due to the large size of the environment map created in a large-scale environment. In this study, based
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on a system using Visual SLAM, we investigated a method for SLAM-based positioning in large-scale environments.
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F14D_s F14(D) |10 0 0 0 0 10 10

* 44 KT 7 A NVIRERR
RAEER | & REET AN RIE 1Ef7
T—% | BT {BA REE7TAN| RETTAN
F10A_i F10(A) [Map0, Map1, Map2 |Mapl Map0, Map1l
F10B_i [F10(B) [Map0, Mapl, Map2 [Map0 Map0
F10C_i  |F10(C) [Map0, Map1, Map2, [Map1 Map1l
Map3, Map4, Map5

F10D_i |F10(D) [Map0, Mapl Map0 Map0
F12A_i  |F12(A) [Map0, Map2, Map3 |Map3 Map2, Map3
F12B_i |F12(B) [Map0, Map2, Map3 [Map2 Map2
F12C_i |[F12(C) |Map0, Map2, Map3 [Map3 Map3
F12D_i |F12(D) [Map2, Map3 Map2 Map2
F14A i |F14(A) [Map4, Map5 Map5 Map4, Map5
F14B_i [F14(B) |Map4, Map5 Map4 Map4
F14C_i |F14(C) [Map4, Map5 Map5 Map5
F14D_i |F14(D) [Map4, Map5 Map4 Map4

sri7—s0| mesm 207 SBEH
BITRBE7 7A4)L |BITXF v v T—4
Walk0 F10(JL— ~1)|Map0 Scan0
Walk1l F10)L— +2)|Map1l Scanl
Walk2 F12()L— F1)|Map2 Scan2
Walk3 F120)L— ~2)|Map3 Scan3
Walk4 F14()L— +1)|Map4 Scan4
Walkb F14()L— k2)|Map5 Scanb

(©2022 Information Processing Society of Japan

F AV AW BT — & T & OIESFT & BT
BT 7 AN EBRIT ARy o F— 2 OME R, BEE4+
s ORRBIZ s ZMATZHLDOERIEAX ¥ T —H, i
EMZT-bOERIEE BT —% L EHET D, ZORIEAX
YT — & LREEEGR T — X IZBWT, KEUAMBE—O
ORI —HE D ORIFFICNE LT —2 &35, £ 42
AT ATy T =2 LD BISHZ MAC 7 FL A
Bamrd. £ 43 CHRIEAX ¥ 5T —% Z & OEST,
MAC 7 RL 2D, SHFTAF Y7 —% 8L
72 MAC 7 RL 2D AT, 4412, WEEEGT —%
3&@&%%% FIRFCIE L7z T 2 RAEA ¥ v 7
— X DR SN BT 7 A VAR, REET 7 A V5
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O S VSLAM 1T L 0 BB E SIVIc it 7 7 A
NV, WETREEMEHET 7 ANERT. ZORBET 7 A
NERIE MAC 7 RL AR 1 SDThH—H L=HITAF ¥
VTR T AT ER T AV TR D, FIZIE, B
1TA¥ ¥ 7 —# FI0A s 128\ T Scan0 IZF 415 MAC
TRLRAE 1 DUE—FHLTWDHOT, FIOA i ITBWT
Map0 23887 7 A MEA & 7o o T DL 72, ZOAREY
TAMERD D BEMEHT 7 AV E—FLTWEHLDO%
RFETART.

44 OETOREEGET — X1 DRBET 7 A A
ﬁuﬁﬁﬁﬁ774wﬁﬁif%ahfw VS FER D
b, 127 —Z 2 TOHAETHRIEAF ¥ 7 — % & AV TIE
FROBATIERET 7 A NVETEERET 7 A VM & L GEIR
TETCWDLZ ERNbND. MAT, R E44 DFI0C i
LIS DIGETREET 7 A MERM OB 3 LT &\ 9 R
NhH, 12 F—FH 11 T—=FOPATHRIEAF v T —4
AW THATRIET 7 A VD HHIE L TR A4 EIRT
XTWVWDHIERDLND. F2, FAILLEK 44 OETOMRGE
W7 — 2B AREREET 7 A VD IEMRSEET 7 A )V
OHFNL—BIZRE L TWARERND, 127 —24&ToOH
A THELEG T — % Z O CIEOBITERE T 7 A L &Ik
ETETWAIZ ENbMN5.

5, R

ABIOEBRTIE, BITAF YT —FE2HNTRIRLZ
AT HBE 7 7 A VMV EH O B %2 H v T, VSLAM O©
relocalization & W72 887 7 A VDOIRET B AZITH
. LinL, 27 —%H 1T =% TRR6 D>ETORITA
77 ANEBEHETIHADEELTND NI E 44

DFERS, ATETEET 7 A VMEM BN 53550
HDHENEZLND. o T, HBET 7 A NOBMEN
LD EELWREET 7 A VDRE S5 FTREMEAMEK <
RHILEEBEZTBLERDD. 22T, 2 TCOMRAEH
BT =21 L, 6 DRTOHBTEHET 7 A Ve & v
TARRES 0t AOBRIATEIT- 7=,

5.1 WCARGERAT o TofE R AR T, & 5.1 ITHRFEE
TR T DOEBITHEIET 7 A MBI DREREET 7 4
NEEMRERET7 7 A NVELTELTNS. ZORICE
TRFDRREEG 7 — Z 1 FEMO ST 7 A V& —BICRE
TERPol2b D% RLTND. £72, num_valid_obs Dff
R LT3 g 7 n 2 DMEEE R4 F14B i 12O
T 5.11Z2, F14C il DWW T 5.2 1277, 51 &K 52
WZEBWT, el num valid obs OfE%k, REENIMRFEICH
WIEHBTREZ 7 AV THD. £, TR THEN R
VWS B IHEE B T — & % F ) 7= relocalization (ZakEh L 72
DO HBATRBE T 7 AV ER L, R CHA SR RITHRAE
EfR T — X DRET RE EMOBITRET 7 A VEEK LT
W5,
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#51 RET 0B RO R

IREE RIE 1Ef#
BRT—& | S 7AL | mBET7AL
F10A i Map1l Map0, Map1
F10B_i Map0 Map0
F10C_i Map1l Map1l
F10D_i Map0 Map0
F12A_i Map3 Map?2, Map3
F12B i Map?2 Map?2
F12C_i Map3 Map3
F12D_i Map?2 Map?2
F14A_i Map5b Map4, Map5
F14B_i Map0, Map4 |Map4
F14C_i Mapb Maph
F14D_i Map4 Map4
80 —

70 67 67
& 60
2 so
GI
T 40
g| 30
£
2 20
10
0 —
Map0 Mapl Map2 Map3 Map4 Maps
BITREZ AL
X]5.1 F14B_i OMFERER
80 ]
71
70 64
60
60 54
4 50
C)I
T 40
g| 30
£
Z 20
10
0 1 1=
Map0 Mapl Map2 Map3 Map4 Map5
TRE7Z 7 AL

EizFMQJ@@ﬂ%%

# 51 OFERND, WET ot RITHNLHBHITEEET 7
ANE 6 ODETICLESS, 27 —4%F 11 T—% D4
TELWHTRBEZ 7 AV E—BILRETE, | 740
LA —BICRETERVWI NS, K 5.1 IIRT
F14B i OFERIFECE ozl R L TEY, &b
num_valid obs OEK X WBRITHREET 7 A VIS 2 DIFE
LTWBIZERbnd. £, BMTREZ 7 AV E—FIZ
WETEMEICBNTY, K5.21C77R7 F14C i OFAT
I% nun_valid obs D H K E VWETI[E]) & KIC K E WHE
GAMEN D2 TME] & /&L, REINIZERET 7 A4 LD
EfECHDAREERE WV EITNZI RN ERXD0D. (ito
T, num_valid_obs & W2 E 7 1 2 TEHET 7 A LD
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WEICHENTH DN, MFERRFTELITNZRNWEEZ BN
5.

R BHIXZ ORMBEEZ LT 5 FIELE LT, BEFIEEH
W BHET 7 A VOWRE & RINL 2 EHICEREITTS 2 &
PRETDH. ZOFIRITERET 7 A L ORERS & EKR
OPNLAERZ WD . REET 7 A4 VORERBUIZ DOV T,
INNENT 7 A I EEMRT 7 A Th D AREMERNE W
tEZOLND. Fo, BEEIOHMERIZOWVTIE, R
MO HEREZEA L O 22 « FERIAIC IESERE W T 7 A F
CEfR7 7 A NTHDAREENRENEEZEZLND. - T,
PRIE IS & FEAEZAL D 2 DOEEZ W CREEZ 7 A LD
WEHEITHIZ LT, MWEEERTELWAEREY 7 A VOWRE
PITZDEEZD.

6. BHYIC

WA FEFRE OBE 2 N AL — 2 R EET 5 72 DI 13
AEONEEMEOERNEETH L. AR TIXZOFHR
ZRMETEZ L ZANE L, KEKEAREICBWT
SLAM % W T2 BIAE 24T 9 72 8 O BrBEHL X i IR T
ONTOBHFZITo 72, EROFEE, KFHEIC X VEFNIC
EWUIBREX Y 7 4 AR D Wi-Fi O MAC 7 R LA
% AT VSLAM D relocalization 3TZ2. 5 Z &b oT=.

LSHOBEE LT, —EAFARCHZICESND D
ATHEE Wi-Fi A% X 0T —FE2HNT, BEBHROE
BEBHEINC T FEEEX VWD, ZOFEEAVWD Z
ET, WL O Y — B AR RS RFT OBREEOMEIG LT
— B EFIATED X HICRD. ZOFEITITHE, FHER
BERN[X] & BRI X 0> [ o BEAE ) BER AT 1 & | #hAI2qT 5 &
AT AWK ENDB T, TOVAT LADEEZHONTY
B TN EZWEEZ TN D,

F 72, BUR Y AT LR TIXL SLAM E4TD v AT LA
MRENZD, FERICH—EAZFHTIENEL 258
BIEV AT LAMO G AT 2MEND D . FERITIC
IR TR EH W O R TRIGICBE T 5 B Z1T 5 = & N
FLWEBZOND. FIAL[6NE, MHXEZEOFEHICHRE
[ OBAR 2 FAVY, 2 O R T AR % s E AR S 25 43
L0 0MMEEED FEL LT — 3 LD VSLAM %
WOLFIEEZRELTVD. KROBEFIEIINZLT, 20
FEAEE LV AT AEZANT, ERRIZY—E2OF]H
RERICE DY EREZITV, MEAOREZED TV E
WEEZ TN,

SEXH
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