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Walking-Bones: Fieldwork for Investigating How Children Interact with Mobile Robot

Kazumasa Hirai'!, Shinsuke Ueno !, Komei Hasegawa!, Naoki Ohshima 2 and Michio Okada’

Abstract - Walking can be thought of as a social interaction. It is also thought that a mobile robot and people around it can
make social interaction during walking together. Investigating the interaction of people around a mobile robot will lead the
development of mobile robots to be more acceptable for society. The authors have built a robot "Walking-Bones" that tries
to walk with people while expressing its internal state by looking around. In this study, we conducted fieldwork in
elementary school and analyzed children's actions toward "Walking-Bones" to consider how children perceived "Walking-
Bones". As a result, 1st and 2nd-grade children tended to have actions such as patting the robot's head, and they regarded
"Walking-Bones" as something they could sympathize with. On the other hand, the 5th-grade children observed "Walking-
Bones" from a distance, and regarded it as an existence that they could not immediately sympathize with but could
understand. In addition, when "Walking-Bones" turned its face to the surrounding environment and people around them,
children often looked into the robot's face and blocked its path. Furthermore, regardless of the experimental condition of
"Walking-Bones", the behavior that children helped "Walking-Bones" was observed many times.

Keywords : child-robot interaction, side-by-side walking, fieldwork, proxemics, interaction analysis
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TR 72 K5y & Uiz, 23, Hall 12X 53— )1
ANR—ADERPNTYEREOT A U I AR BMEE T
EOONTELDTHY, A 2T 7 a HEEREYS
DDOIFRNDERTH D &H 2T & ZITNFEERRIZ
T HDEBOSHCTIXEOE FOIEE AT 2 O
UIThDEEXTNOLTHD. EEEBIIMEAERH
D, SEELI12EADOHITLHAA, 12EADHTY
FRENRZIT BT, 2070, BIRNRRT % 5
T2 L0 HIRKE IS L TRBIAYICHIBC & 2 AR T
HREThHDHEE X, HlxiX, (Walking-Bones) 7> [A]
UBEBEIC ZAD/NEAERNZE LT, BB RE<F
PRI SN DEEIXIF ¥ 7 %250, BEN/NE
CFZEMTLTHEIRVEE Z DN DLE1XRE UEEE
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ThHho>Th PC X7 EDTH LW ook, BT
T K AEZBE L THIEEZ{To 72,

Hi&J5m # 7%, (Walking-Bones) & Hilr& L,
(Walking-Bones) DHii#%/E4 90[° ]% E4LE4LF, B, L,
R & L THEOBIME N EDONEIND NERIET D X
I Thd. HIRERESY 7L S RELE & 73BT

2k L CREgRZ T 7.

TENE 70, MBEOBMBENED X S efT8#hE L -7z
DEFERT D1 DOX T THDH. X7 OREEEREHE
50T ATENZ 73BT OITEN AT o TV D[
DHAFT D, FHITER LT, KRR 7 R OE K70
A TII RO 2% % 7 O, T8 & 7 13%
BT DBME— NS0 OB E NS Z & & L.

5.3 AR
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#6 FHE-HEEHD Y 0 ARRER
Table6 Grade - Distance Cross Statistics Table.

IC IF PC PF SC SF Bl
5 A 1.6(4.9) 6.7%(17.0) 17.1(18.6) 24..4(21.2) 43.0%(31.5) 7.2(6.8) 100
1,2 A4 8.2(4.9) 27.4%(17.0) 20.0(18.5) 18.0(21.2) 20.0%(31.5) 6.3(6.8) 99.9
Bl 9.8 34.1 37.1 2.4 63.0 13.5 199.9
p fi 0.141 0.012 0.729 0.488 0.041 0.859
*: p<.05 (OWNEHIFERERT
KT ATEY V- HEORARER R 7 8 T8V & VR D B Sl O AR ER R
Table7 Action - Grade residual test result. Table8 Condition - Action residual test result.
BHE 7R TH | AT EEaL | ERAES | hE OB | RoB)E DRk
5E 0.7*[s] 14.3%[s] NEUGSAE | 8.9%[s] 6.7[s] 0.0[s] 0.2[s]
1,2 54 14.8%[s] 7.8%[s] NIEBISRME | 2.6%[s] 1.5[s] 2.9[s] 4.0[s]
p fiE 0.0065 0.0003 pfE 0.039 0.053 0.092 0.061
*: p<.05 *: p<.05
SRR OIS IR OEL
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 9500 100.0
&7 —4  EEl 20.1 19.0 203 mzga 66
Aff ST 1616 27.8 o0
544 16 6.7 17.1 24.4 s 72 St 119 918
wrs . - 200 N — 124 S 13T 67 oEmm—
(i el 193 196 207 2GS 6.9 fEE SO 1810 315 Co198
fs BEITT 208 184 198 IISANI 6.4 R S5 2 243 o0
N 206 175 19.3 s 7.2 ABIGZAE ST 1613 27.2 o215
JU TP — 5E | ——. NEEGZE0F S 161 284 266
®IC mIF  PC mPF mSC mSF HF EB WL HR
7 HREEEEORIS 8 RSB
Fig.7 Percentage of distance. Fig.8 Percentage of direction.
L IV D EEET 5701, FIREEEY 7 L ik dim
53.1  HREREES 7

HIRHEEY 7o, &F—4, 5 F4, 1,2 44,
ER, W, ANROGEMN, NEESEMEnER Tolsk
ZRTIRT. R, (B, ROBOOTRENBHIE
FEEEDEIS L BREN & DM OWT, 2 2 EZITVMREE
L7z, EOREE, AL FIKEREY 7 L ORIZ 5%KHET
BHEAZRD bz (x2(5)=26.60,p<.05). 7=, & OiHEE
THBIZERDDDRARDT20 _ﬁ%’%ﬁ%ﬁot?ﬁ‘%
IF & SCIZDWT 5% KMETHEENRRD Lz, 61
7 1 AR EZ R,

532 HiRJimz s

HIKFEZ 7o T, &7 —4, 5 F4, 1,2 44,
ER, W, ANROGEMN, NEESMEnERTolsR
ZB 8 IR R, (ElE, ROBOOTRENBHIE
FEEEDEIS L BREN & DT OWT, 2 2 E TV REE
L7223, EOHEBIZOWTE 5%/KUETRELEIZRD S
Mmooz,

533  HiKELE

SN ) (Walking-Bones) (2% L C, 2 R ITTIEIERYIC &

(11)

ST e AR RREL L TR 2T 5. K

BLEOEIBRIZONT, F4E, 1FH, RoBoThZTh
EBEEDRH DI ONT, 2 HREZITVRRELC. £ 0
TR, L BRI & ORI 5%/KHETRIEIEERD b
Teholz.

534 1TES T

TEVZ 71200T, 24, 5], RO oThEht
BN & 5 M2 T, x P BRIEZATVRGE L2, £ O
R, FHELATE 2 7 ORIC 5% KUETRIEDG8D b7z (1
A(1D)=21.12,p<.05) . BENGED b et Ehisx LT

BN AT o TR, FHEMbE T T88%2 70 T5 Y,
BATH Z 72BN T S%KETHEENRD bh,
DN Tl TEET < ) & 71T 5% KHETH

BEENMROLNE (F7, 8).

£, FTEE S RIEOEFHERIZOWTE 9 1TRT.
RO [—[ELETo280E 0% X, &§F43 Ao
D 5 BB ZEDITENVE —FILL LT o Te R T,
BRI ZEIIATH O MBI OSEIIT R 50, Hlxid
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F 9 1TENVY 7 OEFHRR

Table 9 Summary of Action tags.

T8 % 74 LEEL BT o 7z | Aty 7% B ik Tk | MERRER O | ORI | /MR
BinE O IN] (1] ] [s] KEfE [s] | AR A [s] [s] [s]

Bz < 31 92 456.6 5.0 7.0 475 0.5
BLS < 15 30 261.7 8.7 17.3 96.7 0.9
HERZHT 5 18 38 107.0 2.8 3.0 17.1 0.4
A FE 13 38 233.1 6.1 3.9 15.9 1.5
HHERTS 25 145 861.0 5.9 7.0 454 0.5
HHUANE 2 TS 5 7 32.9 4.7 5.0 15.8 1.1
AT 18 50 544.9 10.9 11.5 50.3 1.2
TRDE) & DL 4 4 52 1.3 0.5 2.1 0.8
£y i 16 51 195.7 3.8 49 282 0.5
{35 DAL 6 9 60.0 6.7 9.6 313 1.1
L ZFE S 4 7 143 2.0 1.8 5.5 0.7
fEFEEZLBDD 15 27 66.3 2.5 1.5 6.0 0.5

262

fkfoe LT B Z 72 ThET TOD A, Thaikb
LDETE—DODITEIZ 7 L Lizizd, T LHiTH)
B L T —F LW SICHB L TR & 72, ke
BRI B A3/ NS E AL CIIE EA L2 ETH 5.

6. #EE

6.1 S{kmm

EIREEEEICOWT, 6 LV IF OMFBEZIZ S 4L
12 FAEDOFBABITE VR L, SC OEHECIE 1,2
ALY SEADHTPEBEICREVEBHET S Z 28D
Mote. ZORRND, RMOBEH Ry ML TI1,2
T R TTRE AR R TR S B Z %L,
5 AEE IR SR B IR AR AN O R CRERE A BT - L
BENEFZD.

6.2 HBHRE

HRBLE I OWT, FHELOEPED LN L 00
BHEEIZOWTOEEBRZEITRD N hoTz. £ T,
HEMTHKRLINE I — vy S TRELE. £
T—H, SR, 12 FAOHREEICOWT, & 10, 11,
12 L9, 10, 11ITRY. Zobe— b~y 7T L TFER
DOREFARI% A (FBLR) 126t L, MO PRI
IC THMTAT I CHEENEL 720, Feb MUY SF &%t
JELTND. v A HOBPRWVEZ OMEIZV D EE M
LD, 5EEDE— by I TIRAEFME B SCET
OHEHCEFR LTV D. —FF, 12E£E0e— b~y 7T
VAT & A OJFAT, ITHEREDS B iE EEEE T e <
DHLTND, ZOZEND, SEATEREVI I

(12)

= —varERACESEVEI RNV EF X DHMED
EOTHNTAALBIZND Z ENEL, RMOBEIaR >
M L TR AR B0 b — HHNCBIE T 245
BMBNEEZ HD. —TF, 1,2 F421F (Walking-Bones)
DERRARIIND Z ENEL, EWEEHELEM LTS &
ERXDLT LD, KB GMR At a=r—va sk
AAHETNWD EEZBNLD.

6.3 11EBI4Y

KT 00, 1TEF 72 FEMCHEE L T#H272T
51 ATENT 12 AEAENEEICE L, TR 135 484
DHBIZShode. FIREHEY 7 ORERH RALE O
t—hvo 7 EbETELD L, 12 EA TNy
KA Gt L 2T 7 g AR, 5 EETEERE
THAERSEfET L LA VF T 7 a v ERAE L
Sx5.

F2FE 8D, THX VT HIRL BV TR LG
X TEAR L ) ITEEARIGEU DA RIS odz. TH
A< ) ITENE, ARISEEOHEZ &) L TEEO A
BEMTDHIEDIENCELY [ZouRy MIEFHE R
DHEITHL TS EWH ZEB™Mubbh, ZOE o
Ry RBHSDZ L HRTNS] EWSITFENCR LT M
P (=EBEEbED) ZeTala=r—vayv
WA ELEOTIERONEEZBND.

6.4 {TEIRORAKEE

ITENG 7T D O S KR E 2 465125 Z & T,
FOITENVE L CWDRHIC EDOMBICHAE L TW D0 &5y
g2 ENTED. BATENY 7 OFRRE T — 2 (%t
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# 10 HAFBELEROMERFOT S (&7 —4)

Table10 Percentage of staying time at each position (all data). '/T\ﬁ;:_ 4
F B L R
1C 1.6 1.9 4.4 0.9
IF 6.3 4.8 6.9 8.4
PC 7.2 2.1 48 5.7 L R
PF 6.5 1.5 5.1 43
SC 7.8 1.8 6.0 4.7
SF 6.1 0.6 0.4 0.0
£ 11 FRBLENOMIERE OEE (5 4£4) 8
Table11 Percentage of staying time at each position (5th grade). 9 FARLER OMAERI OEIES (T —%)
F B L R Fig.9 Percentage of staying time at each position (all data).
IC 02 08 02 04 5LE$
IF 0.7 2.0 2.1 1.9
PC 32 3.1 4.7 6.0
PF 53 2.3 8.6 8.1
SC 12.1 9.9 13.7 7.3 L R
SF 2.9 3.8 0.6 0.0
£ 12 HARREDNOWIER M OEIE (1,2 84)
Table12 Percentage of staying time at each position (1st and
2nd grade). B
F B L R X 10 SRR OMAERFH OFIE (5 454)
Ic 18 17 36 10 Fig.10 Percentage of staying time at each position (5th grade).
1,248
IF 6.2 5.0 7.0 8.3
PC 6.9 2.3 5.0 5.7
PF 6.5 1.7 54 4.5
SC 7.4 2.0 6.5 4.5
SF 5.7 0.7 0.5 0.0 L

£ 13 HHEENOWEREOEIG (TEk)
Table13 Percentage of staying time at each position (during

o] X m
)

Action).
F B L R ) -

11 HikmE B OMER R OBIA (12 44)
1€ 33 47 8.1 14 Fig.11 Percentage of staying time at each position (1st and 2nd
IF 11.7 4.8 9.8 11.9

grade).
PC 10.8 11 3.3 5.2 1B
PF 7.4 0.3 2.2 2.2
SC 5.5 0.0 1.4 0.1
SF 2.3 0.0 0.0 0.0
LT, %4, 15, |\HBMOOZNZN & BERH 5 ) L

XIREEAT S T2 EN G BEIIERO v oTo. &
T, BATENY SO IKEE T — 2 B GRE L, T8 T
ERORRICH T 2 FHREEOEEEZHHL, e—h
vy ICRELEZ., £13 LXK 1210”87, BE—bhvwy
TERD L, BITIXEREERENE < AR 2 1Z EH
ANRKRE L0, EAITIF OFERHICED L, %BFIXIF

(o] X l
o)

12 SR OMIERR OIS AT
Fig.12 Percentage of staying time at each position (during

BIRIC b LHEE LT B 28 T NBISHEIE & A DT L Action).
TOARNVEWIFERICR -T2, FEREEBEOET —4 W72 < A3 LT 2 AMTENIRH IR C S LT 2
t— vy e d 5 L, &7 —F TIIEFLIMNE ZEMD, RITHLLOITEIZ T HERICIT L Y (Walking-

(13) 263
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Bones) ([ZHEELCWeEEZXD.

FIATENZ T OHRTY, FHEMTHEEEN S BV T8
ZRThH) TR © 2B LT, FTEERIC T
L2HEREBEOEIEZE— vy TERLEZ. Ihblg,
FYIZB W ARk MBRWTEICL H 5. X 13
5, TEEAZ72T%] 178 (Walking-Bones) OZEHIZW
BWBITOND ZENENZ ERGND. i,

(Walking-Bones) O 2 ENTICEDLOEET LS &
L7izlew&Bz 65, FEEEIZ, (Walking-Bones) DFA
EIRTRP ORI A THRLS LW TTEINS S BE SN
7. X 14 @ THF 12> T, (Walking-Bones)
OFEL TH D IC O LB ITOEIGRE L, midiicHE
LTI RE <HENTz SC TIThid Z ENREZ. £k
J7iE, BRICI A TRIESA L7-Y, (Walking-Bones) D%
AEODNTNLATENTH 72, Fiz, BENZRiFIz o0
T, (Walking-Bones) %% 45 X5 RIRHHENT
Hot-. WIFhofTEIY, (Walking-Bones) & #1224
oL TiItbhnitEZLNS.

1. B

1.1 FEhHTH

£33 05, SEERLIZT 4 —/L RU—=27 2BV T
6 7 N—7 12 WITIZB VT, (Walking-Bones) DHERE %
LT DICHEIN TV DIH T 2BE S 1TEN A
bz, Zihuk, £ HEREZET S ¥ 70—
HMT 5. HERERT D) ¥ 732 oM, EeE
W5 TV DHBMEZBESED LV T8N E £
%. %72, (Walking-Bones) ZTET 2 & 5 72fT78h% & -
TWVEEMBFICH L TRDDL LI ENDD EE L
N5 | 418 & Vo 7=, (Walking-Bones) 23T Z & & B
5 TEBNFATE ER S .

T, BonD, [HERTD| X I7ORHEZI7EES
FHEERE I TE 7 7 O T —F %<, %@L T I
EIRTH] EVWHTEINE o/l &n3nh 5. T8
IR ThH] Z7NE, T ERFMOEICN D 2 Lo TH
BRANL CHIZa Ry MMfithiz) L Ebn2178hd —H
EENDHOO, ZUIMMBEEZBNRLEFLNDAE
N5 IEMITE)) L LTHERTEBXLND. KA
TIE, ABElO7 4 —)V KU —27 OEBER> (Walking-Bones)
WD D ERNG, FIHTENS EHIN-ERKZ25
8295,

1.2 FAShZRALMNTHOER

721 INFRRE WD BB

AlEl, X0 BMFOFRBRKIEE D12, HEA
HELTCWDA/NNERDOEEFE WIRKE T 4 — L KT —7
EERR L. ZHICkD, BEAERE T2 RIESENE
VREETCY 4 — WV RU I NEETE 2 EEZBNS.
— 5T, HEO/NEREEIC L DEREN IR E O X
Dl EHINEAREMERSH D, ZOd, SRR LN
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BHZ1R T
F
L R
B

13 THA7RT%] TOW(ERHOEIE
Fig.13 Percentage of staying time at each position
(during “pat on the head”).

SITIRIK
F

B
14 DBATHH COMERH OEE

Fig.14 Percentage of staying time at each position (during

“gait imitation”).

FUNF TENT (Walking-Bones) DR 7217 T2<, /INE
REWIBRENEEL TEY, /INMERTIERWEOBREE
TIXE7R DA & 72 D RTREMER & 5.

722 JAFDRA

AED T 4 —)v R —2 TiL (Walking-Bones) O
DINFEZ NG L LTV, S BICFOFEICIX
BEREBREME &\ > RADEBANWDEREE L 2o
7-. 721 THE [FERIZ, (Walking-Bones) OZERI DIz, J&
FIZKRADR NS Z & CRYERENRIEL HO5 & hs
NI-ATREMENR 5. —H T, 5.14 HICTHRE LIZEED
O TEENE 2ol SEED 1 70—, HEO
RADETZ[EE S ELTWVDH L) Thote. HRTIE
MHCBEL T EbRhoT22 b H Y, EREND
FBREN TRV 28 L TRVLODHIBNIIE
TWA L5 Thotz. Zhidk, BFORADORETED
GATEAIH STV FREMER S D, Fiz, FEPHICK
AN, B & (Walking-Bones) DA DEREE Tl
B2 DITEN O D FTREM N B 5.

7.2.3 (Walking-Bones) DA#MELF5~ L &

(Walking-Bones) 3H ® X 9 720k & o 7248
R, BRI EROICBEIT 0TI, 2
BB MR A LB X TRBET .
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H1E, (Walking-Bones) 73k & L CTidZe<, 25 <
EPNENTFEE LGRS D Z & 272 REETH
5. F£72, (Walking-Bones) (ZIZNRBABMINTEY,
RIEMLLOEEEZT LRI LWL LMD, £D
7o, BEEWEZI X a2 BN T0DHEIHITRAD.
MBI B 60[em] E/NFAEDEKE LD /X, Zh
b/ S (Walking-Bones) 1ZBIIT 25 MBEA B 5550
FHETH DL ERBEINOTNEEZIBND.
COEMMELT A LERDHDH LT, BEO LR
B Tide <, BEBALSTL, FT45&HLY
TWEF XD, BIIbE, HEESCMEZFHTT2E
U732 & DIEFERUR D TRNF & b ITEMATEINZ < 720,
INFE BB LY 2 DIT D DHRESUGD TR T- £ B3
ZNEHE LTI Zhux, SRl [HHE272 T
TN N2FEDOHTNENE VI FERE AT . Lo
T, EPEETx LIRS D Z & THEENELS, T8
FEFGIEHLRLT 2D, BRELTEHERTDHE NS
ZMATE G| & SRR H 5.

1.3 W9 51TH

7.2 iR FINFATE & IR, Frebl L
(Walking-Bones) DHIIZ{E <, (Walking-Bones) DRI
D« JESHZ & T (Walking-Bones) DI fEZT 5 L o7z
MR 2 FE <) FTEIRVS ORI, ZThbiz—R
Frad la Ry N COIICR L. Ll [HEREZES)
ITHRNANEI V=7 THEBEENRINZHK R
(Walking-Bones) 23FE4ITAE 11 LA T 00 SOoH il & CREE)
TERWVWEIBRFEICR o7 NV—T 3L, For
JL—7"T% (Walking-Bones) 7M5 1L A RIICEEREAZ TS,
BRICBENT 5 2 & TR A BT, (Walking-Bones) OF%H)
Ikt STz, Ko T, SRR SN EREZZES) T
x TeRy hOU®) TR, adly hOIEE D
PRI T2 DITE ThHo7zEZbND. SElaRy b
WU ESZDITIINBE LR -ERE LT, JEPE
ICHESERFERE SN2 & T, Wb TeRy
MAC® | OEGEEGES LTRELTWD, JHFHIC AN
%<, BB ICWDIRTUSED -2 Z ERBEZBND
22 F 7o, NERAEZZES) 1TEE LR AN B RBIICHER
BT I To G E, MOBIMNER 7.1 HiCik~7=F8)
TFATEN ATV, R AT 5 2 & T (Walking-Bones) 23
BE#ZECE "= b bolc. ZOZELD, H
FDONDFEFITHZFIEHTZLIED TRy b
U ZFRNCEmE L W= fEER S 5.

1.4 HEHROFLD

AWFFEIL (Walking-Bones) DRI HEATA L W)
L, JEAFDANDBMEE WD BRDBFEIFITECE 2 5
WEEZHALNITHIEEEMNE LT, (Walking-
Bones) DL AATAOERE LTahRy FOEfEL
ANBUE « SERSARIT 00T TEBREIT 7203, BIESRMRC
MboPIEEA LD N—T TR 288 S8 5 TS
ITEIRALNTZ. ZOZ 0D, HENHEITAN T

(15)

HTENC G 2 DB/ NEVWE WD, — T, 8%
HICEL ST RITTER AL N2 &G, 721HT
Ham L7/ FER E WV ) REEERRC, BESRMFICL BT
(Walking-Bones) 23F L T - AEMpHEe85 2 L &(7.2.31H
THEm L7 b O)YNFENIATENC G 2 2 BN KE o
T AREMEN B B
FEREOANDBMEL WD R & U CEFARE L RFEETY
N—T 5T AT o0, RFHEIN—T7"T [§HE72TH)
TENEL b, £, EFED 1 T V—FDHhE
EHORTEBE ST FIHIITHRA LN D o7
ZOZ LD, ERFFEE WD B L BRI TEINS
ARBENZD. ZDEHIThoT-HEHE LTT22HT
Ham LI B O KR ANOFESS, 723 HCikim LTSRS
LB EFEEDOENREZBND.

8. &bHYIC

EFXLIE, (HRARY M) OB FEIMY AR
B AR > b~ (Walking-Bones) A ##§4% L 72, (Walking-Bones)
OHEMEATE &, INFAEOFENTT{TENIC
EHEZDETHEL, 74—V RU—T E{ToT-.

(Walking-Bones) 23 fEPUFHAEATZA & L CREFCA
WCHZE T DIED G, /NEAED (Walking-Bones)
OEEPRATEN EHENTZ. —FHT, ZORDIEWN
OFBIZED LT FFITEIN MR I N, FRICHEL
T, SFED | TNV—TOHDBPE1EBE W5 T
T8 & TR -T=. — 5T, 12 AT kT 4E7
HRECOA 2T 7 v arngholz., 6L, BEER
THEVIEMITEHNL oNTZ L2 D, REEE
FIFITEHN L 2D LN Z 5.

74—V KU =7 EB L TCHZTETIHTE %5
SHFMOER & LT, IR E WD BRESCREBORA
D (Walking-Bones) DAEWIMECES 4 L S 3> T
WEHREMERN S D . Fiz, WiETHITENIA LN H O
O, Hi7Zza Ry PO UDITA LR T2. 5k,
FHFTHZI S HLAMOER E o Ry b U Z[E
WELZHERICOWTHAET 52 & T, L0HERICZTA
NoNPTWEBEI Ry NORRICERLEEZLND.

e

ARFsEIx, FHAEMB4 GEEMTSE (B)18H03322, #
FAFSE 19K20376) (2L - Tz, £/, 74— F
U — 7 WX HIE T SLE N O 2 I & TRV, 2
CICRLTEHOBEERT.

BEXH

[1] LDYU—X EA_LaRy MEFE | o0 o e,
https://www.fa.omron.co.jp/products/family/3664/ (2021/01/30
77k R)

[2] EMIEW3 & m AR > b IT EBE 2 X7 4 7 R,

https://www.hitachi.co.jp/rd/research/mechanical/robotics/emie
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[10]
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[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]
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w3_01/index.html (2021/01/30 7" 7 & R)

M4 ZMP 8 A EF 7 AR [DeliRo(7 Y =) ,
https://www.zmp.co.jp/products/Irb/deliro (2021/01/30 7 7 &
%)

What's next for Amazon Scout?,
https://www.aboutamazon.com/news/transportation/whats-next-
for-amazon-scout (2021/01/30 7 7 & )
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