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Smart-K Enables Digital Integration of Information from Design to Shop Floor
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In aircraft manufacturing, it is necessary to control an enormous number of parts based on strict quality standards. Until
now, different pieces of information have been connected by paper and human labor to assure quality. Going forward, we
are required to further enhance productivity while meeting strict quality requirements. Under such circumstances, we have
successfully digitalized our work processes through digital transformation (DX), thereby achieving both quality assurance

and productivity enhancement

AN E

il aa AV AOFATIC X ) MZ2HRT L — RIS
KR L7zb 00, MEMEIZIZEE L TR EOFEIZ
bETFHRINTWD Y.

T ' =R

MLZEAE OB TALIRBBL - MR TH L25, BEHA
TFEMICLZBEMTONCE . 5%, KTz LI E
P OEFRICEE L Tw iR, BITOATEROE
BT A TERAYRD Y, LHEODXEBLEE XN T
W7z,

2 MZEEEEORHR

MLZEAS s DR L UC, TR Ze AR 28 | [ 25 il -
DEARE] Tk LWREER] PBFoNns. £9, %
Bl —H%DH 72 0 O TR EA30007 A D K S KIS
THb TV - F¥ v jpHBMEELT I AF 7
CFRP% &, ZMaFM % @M @ TRV oo, B
TN - BN - WEE - ALLEE - R L VW ole S FEFE
HTRERDZ & THZERITERT 5. —H, ek
MR OB R LTRSS N5, TRz BRT 505, —

RIBLEFAC L) ICRZ P MDOEL S [—i—Hk] %
WD LEAFAEL /Ty STOEEPEAL LD, 48
DR, TREIFET L2 Lo HEMER R 7 1 v 1bid
L WERBICH Y, BEDHNIO T OBk B K
5 [Va7vay 7R OEEFAIRBENTVS, F
7o, BELREGREMEE IR, eI Eo ETiEL T
PARBIEE A Z L IFFFsI N v, el s2 iy 5 LT,
BEBAEICBVTHIEF IR L VM EERPR SN TS
D, ISOREFEDJIS Q 9100 (izzgi) ZIE L& L7zt
eI DR ERER TR ARy 2 M fET A, ZTH L
BB ICEOWGHEHY) 2 W& 2479 & & b I, FORFkz il

WCHAFL, BEIDS U GREICHRT S ZEdRDHN
5.

CO X, BREM BB OBM R TR,
WA e BN D W TEI L 2% & v DS ZE R
HHOWHL S THD. MZEREEOBY T, K- 1E3E
R - RS R L, KEOREHRE [#K] TEIL, ME
EMERLCEZZBERLIH Y, [HMEBIHKTRE] &332
FONTWDE, EHOMIBMZ D/ 7N RIEOH DR
H£THY, SFFMALELL, MEKoOMOEHRE
BT ZEPEERIGICB I 2HELRE L o T
L. LALGAS, B ORESIXEL B LT EH1C
MEEHOERLAVIEHE-STBY, EkoME ATIC
LB Z M Z D DH 5 7.

6 OOD ZBFHY AT LA vi=— iz

T4 Yy AERIER AR
® DXERMEATE 795 VERMEHIEES 7 — & 4 = v AHANER
6 DXHEMEALEE 77 VERIERILE 7Y 7 v 7 ut A5



3 [SmartK] 7B 7 b

9 L7ZIRZFT$ 572012, Uhid [SmartK] 782
e ]\i’ﬁ%i:bff: [Smart-K|] 7283y =7 M, K1
VR XD, RERHHI - TRERERE - A pESEAT - TR
FTOHLWBNHMET—F1LL, ¥(BETT LA ETXT
FIUZNTELSZIEZAVETMILTWS. E2IGH A
I [REEHEOR oS, odlie(mE ], [EERROTY
yALl), [HowWwa 57— o%Et-wHk] © 35 THY,
TII MU L) EBOMEELE A - F2ED 5721 T
%, BREENTWL F—YOFfIEHTAZ LT, Ak
m k%Mo 7z

AT7aTzr MIRRETHHES - WG LI
m%%¢5/xTA%#m_ﬁﬁmf%é.Lt#ot
PXRT - EREHN - AR - B - SVERGE - IR AT
LADEE» O NB e EOTH - RMELHHEL, &1 -
SAPE WV o 7o4bAk S — b — L FEITHBE L 2AT5
TuY 7 FOFETICHIo T

X

(1)
(i)

uRnf;ﬁ@E; 75‘0

EI=Y =
H N

fizergsE i, FHIE U CBE S 2R 2 LIS BRR
HEBNIAT % RO H 28, GEHXIAC [HEET ] % s#
T5 2L TREZMEALD 5 VIZEWET 5 EhBDLN
TWwb., BET LA L ICREDORBRRT 2 T 5
DORXBENTIE AR L, BGEHGEOFITFHE % k5T
5 ECOWEENTHLES 2D, ZORKXGEHDFERE
B RKEiHEE, FRiAB CREE AR £ B ED L B
DICEETE TS L) [HBIMEOMRGE] &, REEk
2B A EYAEEHOER] Th 5.

P2 PRAE T 51213, B HRATE I B I S

TR B {RE

2 gl=5 gz
a CIEIEIE
# Al B |h
PR s

EERE

| REER

NTwarZr ([HFMiEHoza—yo | LIER) IR
WRTH5B. FEBEE, %ﬁ%%ﬁg%%i%&mXNy
o & RICEEHERA . (E-BOM) RMHE# /KL, %2
Eﬁﬁmﬁé%#%mx«/yéﬁbﬁhf,%mﬁm%
(M-BOM) RfEETINEICEE LiAA&, 0BT, BIEME
AT AEFEHAMH Y DR LAEETFHE B D IS
b, L\Visl O ANLEE INDL. T, BGEES
&, SLRICBIT DR RCIEFEL L R EOUEEHRE
WYNIREERT B 2 eAROOLN S, 29 LzidskdmER
FRELTHREL, RECBLTHRTESLZ L, $4bb,
BEICHTA [P =) T 1 O] SEE R 5.
(i) # &

PEIZ IR 72 X ) S Ze il O BIGIIRBIR - BMER T
HY, THMNIIEERET T OEGFEL, BIT#ED
DN — FTHRERNTVD. BREEOWRIZH L, FERk1 S
KEOMBAZ AT TR Z ETHTERO 70— 4w ~
ZIMALSETED, HEEER THEE L, ZHD
WA LR BIRAEF IS K m e L Cwiz, 72, b
L—HE) 74 IIMATHER SIS N TV E 0D, [FHAY
BUI e 5 72 G RIS H 2ROT ST BHREHEL
W BEXH D, HREROAY — FOMCTH#RDH - 72
(i) IS

LRt &9 ZRWISHH L, [Smart-K] 7B =7 b T
A REOERE X ) REPOHEICKZ S LI ﬁ
HWME TV INT =N 2 L 2 E 27 $#
WU, 7% 1&!#B$F%ﬁif®%ﬁw%%bbwf
fBEBITLa—FPERINLETFHEINSG. #YRT—
FEBETZADEDICETTREBFAOERE SO A0iEE S
HIRL, HARZEBTOILZAEHE L CEM 2 EHT 2
ZEDNDLIEDT. WNRETAHEE T O ZIEIZ100% 8

R 505, BEFM O LE 2L kAT, LR T
SPEC
WIS
EFTAEHE

BEULZINEZSEVER

| kBo0aF 2O

1
Fig. 1

SIEIRIS
DRT LY T I —ICHAR
1Em£mg KPS : Kawasaki Production System

SROEOML (=)
=4 eSe
KEABIOIEEIETERSE | ° .

DElERE

[Smart-K] ®aA> €7 b
Concept of Smart-K

JIiG o T4 - 1847
20224F101

7



Toomwae

— ZREBRREETECHT LT, K2R T LR, ¥
BILELRHOWDT— 5 LIRS [HETT v b7
+— L] BETHICES T

COMET Ty M T+ — L RBEEOEBEEE N —
L, TABBOWERDFHTA2bDOTHAZ b, H
— VAT ATOEZINETH -7z, Z07z0, KTk
TR/ Sy r— Y CTdh HSAP S4/HANA Manufacturing for
Production Engineering and Operation (PEO) % Hi#412,
MAEEBERE VAT LAERPRII LD L LB Y AT L8
FEBRIICGEB) S $ 2L LY. PEORELEICET ST
— 2 O—EWEHIRTE 2L RS, Yo HMIZER
FTHHDTHo 725, BAZKE L TW7220174 Y438
BLZE» )0V ) a—YaryThh, HRIKIHEAR
Nledolz, EAIZIZY A7 5 0 IEE PR 2 RA T
B o 72, PEODFEHERERE & 5 K BRIG FH L A 738 B
SeaMET A 2 LT, W RS KRB ¥ A 7 AR RTE
THIENTE.

METT v b7+ — LIRS BEICE D K07 —
FETEH SN, TS RETRESNSE. 20
720, BT ORI L CHAM SRR AT R R
 RBICHIB I ET A S LW RETH B, F72, b
THD, HRETT v N7 4 — DB OVEEIR R E
FIE I E Ol A D RLAGAA T, HR & SR ORI
ROHMEFIHE SN, B % [FE25 [wol [EDXH iz
BEL 720D —HERE > TwW5D, 2O X)L THIl
o708 =5 R L= Y T4 2 L DHEMZL LD
LTH LT, FROBEITHIDTE BBENE S 7.

(2) EFEIEROTY 2)U1E

i w7 =

VA CTIIHMBEDOAEF X TH S [KPS (Kawasaki
Production System)] 1230 & H 4 H¥i#E 7w, 4
BEPEA FIZBO TS, 29 LB A 7 v & b$ 720
DORFEN Y — Wiz [AGIAEEERNR] 235 5. HAR
AEEEIIBII B — BT REDERL NV THE
ML72bDTHY, 1EREZFMILT 52 & TREEDERWE

YTIMFI—>

ERP BFIL
SR RR2F-4
—_— —I
- MES
M-BOM / A EEXRTR
TEEFIET2E [] N
1 PEO
IOZTU I F - - ERBS
THERkat TARTOHBIS T b LDV TE R EE,
PLM €M 5p0e  KORBIORAEGEINS, e
B L SUBELNL —HEUF 1 Erm
LS —5it, ERIIICT—F/y7ah,
— SLBUEIHTTH, g
E-BOM = A R F—5iER
oo T T FEAVEEMRE
SPEC PEEIN

K2 #HETIvbT+—L
Fig.2 Integrated platform

HETHo THENMEERNR L MELZHERTE DL L H IR
S TWah. F7z, AR EE P & TV THESE O FEREIR
MEDEL, BERMEOEREZSTT22ELT, LD
BWEER B2 B L Tw L, S Tid 2 o A A e
R E AT, [EoBd—HE LTHUIREIZE:
LEZAFILICYE A 7V ERILTWA,

(i = A

AN B A P AU G O st ) N D3GR S 7z b
DT, WAICIE R VBHMEHOBAE T2 5. 2721,
D% IR CTHEA SN TEB Y, FHROIERRLEHOIL
IR Z ET 5 2 &0 0, WEA 7V % e 5 mEIc
WERHAE VD -7z F72, wiak L-giEHho7a—5w >~
SWERT0, FAARRTH 5 A FEHEMR M OEEFIE
TABVEEBE IR DONE 2 G S &0, HEITIEENE
EEPTHICRERGTNPLEELRoTW, 2H L
(BT A 7 V] & [tE %030 | oM ZHEEET, M
NPAEFEEMZEN T2 ETOREGIETH - 7.

(ii) RS S

[Smart-K] 72 Y2 T, &G THHIRTWY
HMAGIEREERR D 7V 7 ML L, F8ROIER R IR
FEOENER S 72 BIROMET T v b7+ — 41213,
A B AR i PR 4 DFRBE % [ A AT A 7 AMES]
& LCERPO FAMNCEE L TWwa, HoHE L33,
MES T, A pEEME R T 21EETIHONE LA
ZREGR LD, A8 B AR i PR % B A IC/E 35 2 & Y
T&B X972 T/ BMABEESEREMRONEIL
MESWIZY A% 7—% & LTRSS N, ikt % 5
FEMMEE LTEM, 79y a7y 7E3RTu A
THb.

PERE U 72 AN B A FE BEAE, B 31T d & ) IcEsEs
DFITDF 7Ly M RIZEEINE. TESRRED T
T 74 WNRIGTRIZE DEENEDS—HTHH Y, BEIZ
U TR R F 2 X2 Y POBRTEL I L h, 1EEEE
SABRKMEET LI ENTESL. F/2, ¥ 7Ly bnk»
DEMBMIERD HHICPETE, MET Ty F 7+ —LICE
FEEND 720, MR EDAMEICFHMECTE 5. iz,

|

3 BEARIEEEER

Fig.3 Detailed work instructions for individual workers




--------

S il o ek o Mty il b i
111 111 et 7 1

B 11t 11T 11T S | @

' E
i -
-—_!._..._._‘.‘.mml!mﬂn—

4 REBEIF YD a1KR-—F
Fig.4 Dashboard for management

EEZDRDER ) 9N IEHEP AT T T, 5%
DFERRREH L A DX FHE A HMT 52 LT, Uk
LR, BAUTRD L9 h o7

DXL THZRRELE IR D SN AR 2 %250
RHOD, WM [WEFA 7V ] ZEe5IREEHEH
TX7-.

(3) HoWBT—2DEE - A#R{L
(i) & =

INFTLYENDT— 5 OIE - EHE % Hub 25 L7225,
SRR BRI D70 E R S N T — 7 DO
BEELH->TL S, BEBLIZBWTH, 5RIEXRT T
Y OB EOEBIN WAL, T2 I Dw
FBI R HI BT~ OFZIRATRD SN 5.

(i) # &

WZepELE OB O N - b D - BRI L
SN FE CLIGPORN % IEME RS 2 O3 IER ICHEET
Hotz Tz, FERIIKEMTREMNCT— & IUE - 5T %
ToT0b I eNEL, RFRERHS RIS Evo
B H o7
(i) ST e

OB LR LD, METT Y b7+ —2ICTHHNOD
LWL TF—=ZREHEIN, WOTHLT 7 EATELIRELK
Tolz, SHRIIINSEDOTFT—% H BT % R L /-
ST ERAT, SRRl A2 9Bl 5 2 8T, THoRk
NELVEDLIZDOTAFTR, 5ETICRVENE %
Bohs ERAATHS.

7= OFNEHE, F3TIEEET— 5 oL r S ED
7o, 72l 23, BLEEBO) TV A LEZ S ) IR RE
PEEFRATH Y, BT R < &b BRI & BB 5
o TWwhb, 29 LAWHULO#MPAZ LT, w<w i
AFEGEN RO WAL 5. F72, WHAILZT TR, &
HWRIT OGO MA TV S, AREIEEH»SH LN

A% LIRERPREH M OKPI (Key Performance
Indicator) \2EEL, B4R T &9 % BB oK
BEITOHMAZREEL TS, 5B IBEITET HER
ZIRMGEL, F—F N TURREEERT .

AT - WRAEDSEIZIE, TS DX DRI T 4 —
Ny 27, ThbHAILREWZEIDZTIY oIy ba— Ve
BALZIT> TV FETHY, TOL) RFEHLZELTY
— ¥4 2RI A Ty 2 Y, B R v ERhE
BIBICRBE IR T TH 5.

b &N ZE

[Smart-K] 780 Y x 27 NI ARBIBECHIME % Hi 22 3k
OBRGERGIZLEDXEHTHY, ETIT v b7+ —
L EREEET 5 & TRV EEOR R AR BETEIA | & v o 7o K AR
Mg Lz MRS L 74 Ak [BK117]) % [B787)
e EO—BEEZ S RIEHRTH Y, SRR~
WHEMZED T, F¥72, [Smart-K] 7oy 7 b
DHERNRANT T 774 AR MWET O T AR
L., #tND A~ —MEzH#EDH TV L.

2 Z XM

1) — MW EREAN BAMZERRF S, REHZ2EICH
T2HY T 20202040 (2021)

2) SAP S/4AHANA Manufacturing for Production
Engineering and Operations Tikal & 8k % 57— & &
A, MR EE DX AR TIFEL¥E0F v L~
" JSUG Conference 2019 (2019)

# K i K BB

JUGE e TP - 1847 9
20224F101



|

TUVFVTIVEEZEKZADEMEEI AT LDIEE

Establishment of an Innovative Production System to Support Flexible

Production
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In order to gain a competitive advantage in the increasingly competitive global market, we have developed and
deployed an innovative production system for supporting high-quality and quick-delivery production aimed at overall
optimization, with the combination of the Kawasaki Production System (KPS) and digital technologies. We have
established this innovative production system with the aim of realizing Smart Factory, which supports flexible production
that enables real-time coordination. Also, we have connected this system with our welding management system so as to
make full use of human resources, materials, equipment and information.
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Utilization of Al and Optimization Technologies for Productivity

Enhancement with Manufacturing Data
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Uncertainty in business is increasing. In order to survive as a manufacturer, we are required to have manufacturing
floors that can respond promptly and flexibly to changes in the social environment. Al (artificial intelligence) and
optimization technologies have allowed us to make decisions based on on-site conditions, such as optimizing work
sequences and boosting work quality. By applying these technologies, we have successfully eliminated dependence on
skilled workers and have raised productivity, including reducing lead times, through reforming work processes.
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Fig.3 Production line configuration using robots
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Fig.5 Production system for aircraft parts
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XR Technology Brings about Innovative Changes in Manufacturing
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As customer needs are diversifying, product specifications and manufacturing processes are becoming increasingly
complicated, and at the same time, the passing on of skills by experienced workers has become an issue. Therefore, we
are required to further promote the deepening of internal and external communication, as well as further improving
interdivisional cooperation, quality assurance, cost reduction, and compliance with delivery dates. To solve this
challenge, we are working to stimulate communication through the utilization of XR (Extended Reality) technology using
3D model data obtained through digitalization, with the aim of standardizing our work and eliminating the dependency on

specific individuals.
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Automation of Visual Inspection with Measurement and

Image Processing Technologies
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Customers are increasingly demanding product quality not only from a functional aspect but also from a visual aspect,
including flawless, beautiful surfaces. To ensure quality, we are conducting full inspection through a visual check by
operators. To achieve more stable quality and deskilling, we are working to develop inspection automation technologies
with the combination of photographing technologies using high-resolution cameras and robots, image processing and

artificial intelligence (Al), and other technologies.
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Development of Remote Control Technology That Offers a Flexible

Working Style
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Because of the declining birthrate and aging population, there are serious labor shortages in so-called “3D” (Dirty,
Dangerous, and Demeaning) jobs such as manufacturing, and the improvement of working environments is an urgent task.
As one of the solutions to this problem, the remote control of manufacturing work is required.

Basically, a wired LAN is used to connect to different pieces of factory equipment as Wi-Fi cannot provide adequate
responsiveness and reliability. However, there are physical and cost constraints to connecting many pieces of equipment
by wire, and therefore, it is difficult to realize remote control using wired networks. However, the emergence of private 5G
has changed these constraints dramatically. We have developed to realize the remote control of robots by making

networks wireless using private 5G.
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