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Intelligent Picking Robot System with Portability and Availability Operating in Cooperation with Workers
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In recent years, it has become increasingly important to reduce the burden on workers in the physical distribution domain due to ever more complex
business operations accompanying the expansion of e-commerce and workforce shortages. Asitis difficult to fully automate picking tasks to handle various
types of goods in terms of recognizing and grasping, there is growing demand for labor-saving solutions through the collaboration of robots and workers.

Toshiba Infrastructure Systems & Solutions Corporation has developed an intelligent picking robot system that delivers portability and availability,
and is capable of operating in cooperation with workers in response to continuously changing worker allocation in a physical distribution warehouse.
Regarding portability, the use of a collaborative robot arm and safety laser sensors eliminate the need for safety fences, reducing the footprint by 92%
compared to conventional systems. Regarding availability, the introduction of a recovery processing function, etc. is expected to achieve a business

continuity rate of 99.999% in the event of picking work failure. We are now conducting verification tests using a prototype system.
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Changes in scale of business-to-consumer e-commerce (BtoC-EC)
market and EC ratio in merchandising sector by year
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Order picking system operation process

i, A—FEMmThoTd, FHi, aTKRL—variiixl
&b, Ny —=YON) T =2 arPRRICEZ S, v
L 2RIAS, Wk - R OBl F cHEMLERE T 3R
755 T\ 5,

£7o, A, HEHOXHE (AGV) O 2 Kt kb,
ZhE AV GTPEURE » 27 Lok o Ry M5 1
VAT LIREDH AT I DEMPBERY YT =5 — R
SNTBY, Zho2IGALLFTRYREEEL 7 ot A
DL 2N TS (F2),
WEAVTIVATLA(KR) 1%, HfEkEy Xy rmrRy
AL AT LR HE L H R T e AR A
TLOFERIC KD, HEMY - AAMEEED, AFARREOM
W, @k EEon E2EELT0SY,

2. YAT LS

Ey¥XrruRy BRICEBL Q0 EETIE, AL
SEEsh-ZeficEEhizdhc, At nEEA
7 —LuRy bASERICEIE T 2P EB I TnB T L
B, i, SBEAEINEREER TS LT
REOTEE VR D, EBTne A R OFERE 2K T
Ry bEOBMEEEO B LENHY, BEEREADE
B AZH#HE LW, 20304 RohsBROTE2EEBE
TOEEH T, R R B I ~ORLD—D>TH
LHCTFOLAL (K, &g, A& BEEE Y
WENZE DL IR NDNEIES 2420 Ik 2iRE
7 NBECEICRIG L2 2T LED S B L 72 %,

ZZT, ADPBREEL QWG ITcouaRy Mk 3%
RS, AEEMERICREL2hTor Ry o B
EEANDHBE L Vo CEDRGIATAD XD, EBIGE
RESEZ T, BABEATE S & A, Srl il A
T LEFIF LT,

3. ORYbDEADTSHDEMREITER

aRy FOEANZETT, UTORSDa%EEFRE Lz,

1) vRy o=z LT3,
2) vRy WA SO EEZE T,

=

AT oL —varvazbE2is,

5) EMAaAMENZ S,

Frlc, CoIB(1)E@)ZIMEE L CETL,

3.1 NEG@OARy coOEE(t - BREEmEEIR (FE
% :01), 4), (5)

LN INETHF L CELAERDE Yy X v 7 aRy MIH)
TEREABEHRL QoM Ry 2L Qs
SEFADPIEHL TG AO@EAZEHL TV B0/
B Ry M &R Lz, 2L, BiREAOORY b7
N 2T T Iy Tk —LETERT ALK, R (2
H) THIBELBRFA A FE T S8, T4 —F L ABIEREH L2,
B8, BRy T — LR MIC Ko TEET 2 A REMEDS
BWwizd, S%b, uRy NI 2T Iy T r— L%
TG LR O RII R E VD EFHIL T 5,

%7z, MNIGEo Ry e —T 74— L= —t P —
LDOAGDLRICI Y ELMEATELTEILT, fEkoy
2T WTHARTERETEZ 92 % 8K (K3) Lz Elcr]
WHEDOE WY AT LHPBETE, HICTI—I DN~
VAT ME LR O KD BB TE L,

32 VIV FIIv—IcKBRABEmDILR (FHHE
% :(2)

oRy bV R, FHESHURSEEICSE DT, Y —
WF 2P =Tl RN R0 EZ L HRE LT,

(1)
2)
(3) Z27b2 A LOKEMEETTY,
(4)
(5)

EEAORYMCLBEYF Y TIRTA NGB A Y
le&s
EvF T VRT

HEMEE

REEE
950x1,300 mm
=1.235m?

RE@EE
4,000x4,000 mm=16 m?

3. REmADHIR

BRFE L7/ o Ry Mck By ¥ 7Y AT LIS, Rtz nEie L
WIEHS, EROFEFEMORY MCkp v AT LEERLT, FEHifE
92 % HIIHCTE S,

Reduction in footprint of new picking system applying collaborative
robot compared with conventional industrial robot system
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Algorithm to replace robot hand
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Equipment layout optimization
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Improvement in business continuity rate by means of batch recovery processing
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