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Efforts Aimed at Sophistication and Practical Realization of Robot Technologies Needed for Cyber-Physical
Systems
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Accompanying the growing labor shortage due to the change in the population structure as a consequence of the declining birthrate and aging of
society as well as the further diversification and complexity of work, there is a strong need for robots and automated equipment that can perform
autonomous operations responding flexibly to the surrounding environment and work requirements in addition to the conventional forms of repe-
titious work.

The Toshiba Group has been developing many different varieties of robots and automated equipment to meet the needs of society and the
market. We are also promoting not only the research and development of more intelligent and advanced technologies for individual robots but also
the creation of new value, which has not been able to be achieved independently up to now, by connecting them to cyber-physical systems (CPS) as
devices for edge computing aimed at providing automation solutions to a wide range of customers.
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Advantages provided by Toshiba intelligent robots as edge computing devices for CPS
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History of Toshiba’s robot development
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Participation in robot contests including World Robot Challenge
(WRC)
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Expansion of robot functions in CPS
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Configuration of Toshiba loT Reference Architecture
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Technique for object region segmentation in image data
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Improvement of robot motion using advanced control techniques

LTEY, URBEGTEHEYEE2TR TRy bAD
#HEED T2 (FAp.20-24 21 ),

(3) HEAE - HIAIBAR (<) Ry D PRI
MEUT200 B EHBTH 2, BIEFIEICEDE,
T FaT— =TT — L EOEEZEINT,
NEDBED &5 721 6 0 258 & % BT B HUBRHIfE %,
H70&51c, MkE#HTLEoR ey v 75

CLCHMALREIE R EBT A EHIBEAM AL,

KRy MCEB LW (FAp.12-152H),

(@) ZAEFETEM (NE5F2) HMgfbo Ry Mg,
EXEDDAMER—DEMTEETIHE .G
FoTWEDT, BEEMWRTDIODOEAiAERIC
15, 22T, MTFOZ20AIZHEALLT, aRy
FOLERMERICID A TV S,

(@) AELL2OFH  EoBERIELZRET S,
BlzIX, AEEALT 2,

(b) FREEOEHI BB GBRIRICENT T2 L2
195, #lziX, ez,

(€) {FIkoJEA AL OBEEHIPAIC A 2556
1%, BWEEILTS,
CNE=EZODFEANCE - - R e ku Ry iRty

27012, VAT LORERITIES, BHEOEE ST

R LR 7 R 7 £ O R AR AR A B L v B ([F

p.33-36 M),

42 #HRZ-XITHAZORY CORE

(1) MoAfEErRy b HoXfEEE, 8 i,
ViR D% L DB T AFITH> TR E¥ETH D, T
NETH, TV_XRY =L — U EOMEBER A
bivTwi, JREER, BRERCHNCGDYE, Kk
Wor N Y% BAENICHEE T 2aRy P2k o Tn
%, 4.1 fiDQ2)CHIAL K i O B EFT I o A2 B Al
&, VRBRSTEHEYEE RS Ry b E
DTV (Mp.20-242M), %, fEkomRy b
DESH1, T—ThEDT—H—HA R LICHRN
CHET EAE TRy b, ok u Ry Fo e
DL TURCEIFEABE L 205 EHT 50Ky b
FHED TS ([[Ap.29-32&HH), Hic, #WEoRy
b Ricary b7 —LEB#ET LT, RALGT
HIEAMEEEITI L YA Xu Ry FHEIFEL TS ([
p.33-36 2M1),

@) BmEMFEF¥EeRyr  BELEBSEPLC, ATFERE
SBLICKWEREL L THRAFEENH S8, KEDLY
F—2HOEHBIRE S 27 20MEREh, Wb
T, ZL0%E, MEZTIOIEer—%
RREFNSE DT 2B H B, BMEDOE =P
T MBEAHEMLENTHTDH, v —EtR/RY)
O EHEE AP CEBLTOTE, BARRIZD%
Ve ZHUCRL T, ZEfinty VTR Y —
ZEY M EICE»TIET, APEEL2HELTS
CEDTED, BlfE, #WE R AN LRy b HlH
Hfizflatbe, BEHSOMELHECIToaRy

BHEZLEa—Vol.74No.4 (20194 78)



FEBEFEL, EBEIEED TS ([Ap.25-28 %),

(3) wRvh, HELEEZOIOT{  CPSOxvyyar
Ea—T4 V7Rl TeRY MIGEHT 21T, 74
CHVIEREINET AP BETH S, CPSOE
BEME T 27201, FHOovRy FHBKEZ
T, BRCEBL Cwin Ry bprosdbhEins —
YEINETES, BTy v TEEBREFFLTY
b, IO, BAanPferr—LERTS
BERE®, TN TWRWBA =S —% A AT TR
BRUTEAEL T 2R 2 R o CBD, ThbHZflisC
T, TP EERERICBHRTE R LIk D, Th
SO, HEZ L —THNOEEHLE TS,
A EEER RicE S LCws (Hp.37-41 3H8),

5. SEROEE

HOoWHEETAFAROEASIIHELTBY, Zoxf
TO—2LLT, INFTHbNTOARP 7z TH O
Ry MPHEE R OE AN RKDEN TS,

WET V=T, ThETh, Rekhnry OB
WAL, BBICRALTEL, 5%, AMRED
AT IS U7 236 % 7 36 % ZRHRICE AT 2 MRl
Ry r2EALL, CPSOIyYarta—F4v 7 REL
ToEEEREs LT s, e RICH
BRL T,

FkIZ, DX RMBELASEALER DT R MR
BOEET2A—7 AL —2 a v OBRBIEDSE LT E#E
AbNB, A—T AL —vaviild, A—7AMSOEHEE
2, BELEZNZNOEEORMEEZFIESHL CEEEH
ZEID EiFakoic, HEMNAEREREZGRNICELD L
FHILEELIEHETHL, A brry FORF TR -
Hiffiz, oA —r2rL—varorAY—IicEBET
BILET, MRIALY Y a—sarv a4l Tnd,

X R

(1) #EFEHEA, 13, “TWHEEEEOR T ORI, 2017 FEfiiHD5<
D (PDFRR). f&FESES, 2017, p.24-28, <http://www.meti.
go.jp/report/whitepaper/mono/2017/honbun_pdf/pdf/honbun01 01 01.
pdf>, (£H 2019-03-06),

(2) WEWFEEHA, 13h. “BEVRIER AR EDOEE". WAYRIER A
(20174 fE~ 2020 41 ) AL, #&WFESEA, 2017, p.1-3. <httpy/
www.meti.go.jp/press/2017/07/20170728002/20170728002-2.
pdf>, (£#2019-03-06) .

(3) HILESL, HAOWE HELRE 2017, i+ =4r 1 a7L. i
SERFAIERT, 2017, p.1-2. <http://www.dei.or.jp/opinion/column/
170106.pdf>, (£:H12019-03-06) .

(@) W2 AT, ExT, #! Zuikrhzory -5{bDDNA, Toshiba
Clip tHOF<HZD MV FEFES, <https://www.toshiba-clip.com/
detail/6405>, (£#12019-03-06) .

CPSOEIRICEN S ORY MMETOBEL L EABL

UNSESEIN
2005, 60, 7, p.112-115.

4% % SPECIAL REPORTS

E, NEHATZAEEIEe Ry HELE2—,

NETEVE, IIAREE, BE - WiRAB L 2T OB LD =2
HfA, #EvEa—. 2015, 70, 4, p.2-5.

R,

D F 1A v A S CIB ™0 B E B K AT, 7 &

Feffi ey 2 2 1 20174F, <http://cmc.toshiba.co.jp/cmc/topics/
tech/2017.htm>, (£#2019-03-06) .

HZ. 0.854FHDDMM AT A, LEEM ey 2 A £ 2010
A LUAT, <http://cme.toshiba.co.jp/cmc/topics/tech/2010.htm>, (Z
1 2019-03-06) .

BN #E, 13, S TREOREICS U BB R - BhERE O

Fickz a8, WEZLE2—,

2018, 73, 1, p.11-15, <https://

www.toshiba.co.jp/tech/review/2018/01/73_01pdf/a04.pdf>, (£
1% 2019-03-06) .

=1 &£  MIYAUCHI Takashi
FFEBss AR e etfie s & —
RN

Cooperate Manufacturing Engineering Center

3E#E 75— KONDO Koichi, D.Eng.
HEAYTIVRT LR (BR) A7 53 A7 LS 9 —
il (T47) BB - R YR - SRy -
Association for Computing Machinery £ 5

Toshiba Infrastructure Systems & Solutions Corp.

A #2Z  YAMAMOTO Takehiko
WEAYTIL AT LR (FR)
LY E

Toshiba Infrastructure Systems & Solutions Corp.

A 2= YAMAMOTO Hiroshi
FOINAIRN—vavTFr/ad—krd—


https://www.meti.go.jp/report/whitepaper/mono/2017/honbun_pdf/pdf/honbun01_01_01.pdf
https://www.meti.go.jp/report/whitepaper/mono/2017/honbun_pdf/pdf/honbun01_01_01.pdf
https://www.meti.go.jp/report/whitepaper/mono/2017/honbun_pdf/pdf/honbun01_01_01.pdf
http://www.meti.go.jp/press/2017/07/20170728002/20170728002-2.pdf
http://www.meti.go.jp/press/2017/07/20170728002/20170728002-2.pdf
http://www.meti.go.jp/press/2017/07/20170728002/20170728002-2.pdf
http://www.dei.or.jp/opinion/column/170106.pdf
http://www.dei.or.jp/opinion/column/170106.pdf

