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Abstract

Wind power generation is a fast-growing type of renewable energy that is highly
recognized for its potential. Turbine blades are a crucial part of power generation
systems, and they bear substantial loads in operation. Therefore, quality inspection
standards during production are extremely strict. Quality inspections include non-
destructive ultrasound inspections, for instance, which involve an engineer’s detailed
examination of around 75-meter-long image data to identify possibly defective sections
of a few centimeters. This is a time-consuming process, and there are always risks of
human errors. Fujitsu Laboratories of Europe has developed the unique Imagification
technology and combined it with an image-recognition deep learning engine to
develop a system for assisting defect detection, helping to reduce the inspection load
and prevent human errors. We have further developed the system by digitizing and
integrating customer knowledge and expertise from their visual data to build a new
quality inspection solution. This paper explains the developed defect detection system
and describes the process of digital co-creation with customers to realize commercial
applications of the technology.

FUJITSU. 69, 4, p. 35-41 (07, 2018)



Imagification$%fii & Deep Learninglc &5 7 L— FIERER IR | BERB\DERDTHNDDigital Co-creation

( ¥ z B = )

B ETHEMNEIXLVF—D—DTHD,
REZHEEREZZRFT TS, COZHEH Lau i
[ROTX)NF—L LT, MRBTHEENSH B

BT REREERDDODEMRS AT LTHD,
HTE 7L —FRIAREOREELMTH S, £
DE S +m~ 100 mic LT, Eh L7z EIR
THRIESHGTIC KD BT S, 7 L— FICI3FEER
WCIEHICKERMENDINZ LMD, REHKD
T FE -0 M Bt 72 B < fcbbl%b\%iﬁgﬁfﬁﬁlg)ﬁ?é n
%o ETMEMREICIK, DI HLEEDER, #iE
FORMEMETE2EENTTFENROSN
%o TDI®H, NEMEDIZMNMCHRETERNWT
L— FAEOMAEICIE, JEEME (NDT : Non-
Destructive Testing) DO —M&EETH 5, HEIE
GG ER (UT : Ultrasonic Testing) HYE Ein 1%
xRz LT\ 5,

TOHER, BEFRETTIL—FZAFvy LT
WESD R FaZZ B L, MERMDNT T %, £
DIEZEE, 2ET5mO7 L— FOBIED 5 Hemd
KREGFTREMEE R 2 DI 2 & TH 572D,
SACIIEMVHIGR C HIS OO E E Thb, X
7z, REGEGRIGEME TN 2 — I K2 0 FED R
TH27H, Al (NTHIEE) iz HWzshi%i{tb
MREEN TV,

HAE T, 20154EICFUJITSU Human Centric
Al ZinraiZz 3£ DIk, AT % API (Application
Programming Interface) °7 57 R —EX &L
THRULL T E 728V WM E @mtgedT (LR, FLE)
&, FREF - BUEEN SR, VTR ET
A Ot 2 FEZHEH TV B, FLE, JFEE
T — X 72 W51t 9 % Imagificationd% iff D BHFE I A
L, iR Deep Learning (FfE¥E) T
Yy (LR, DLL> YY) ZFIH LR Rz
ATHEIC L7zs

AfETld, Digital Co-creation (7 % JLILE])
THREILU, AIFUZIEH LIENDTORhHED
WS,

( JL— RSl B3 2 REEEORE )

HIETHRZEBD, 7L— ROBEREICIT,
FHIRIC K ANDTHEA TN T WS, )P LIzH

36

BaEEBICbiz> Tt L, REORTREMEDH %
&, Bl ISR ORI T LIz T, 2
FMRIIC IR T 22 il &0 o 7o 88 B o
RIS DEER 575 & % HRish 5, T D&
SIS L TR S NEATE, ZO%O TR THIE
INB, MET L— ROELEA—H—&HE, &
B L7 OFEAMFIFRENEFR T, 25 DXRE
HFRAET Al EM D T ok, UL, T L—
RIS REa D —D5% % 121) T & 3R iE B O BRI
fEDVU X713 E 5%, TDIcs, &TOMEMH
G ME R AN E R L TR L, oMd 208N
b5
COEBOMBEREZHIKT 572D, HEHT
BDRMEDAIRENVED B B W 28 0 AL LIRS AT
LERFETZREND 5Tz TDY AT LHVRIM
DRIBEMEMN D 5 (& T 2 2R D20 % £ TH D IAH,
O D8O IFIEMHT BT & T, MAEIXRMDA]
REMEDH ZEFTICZER TR XV, TDXD
BBV AT LR T A LT, HBRORBE
ZHKL T 2 —< YT 5—OREZMHTE %,

Gmagiﬁcation;;zm& FL— F‘m;ﬁﬁ&t@@ﬁ«mﬁ@

Imagification & I&, image (H[{}) & #&JEHF
fication (~{t 95 &) MNHEKRBIEFET, HE
b7 BT %, RKETIL, Imagificationfififi & DL
TV YVOBR, BRUNDTADEHIC DWW TR
N5,

@® Deep LearningiERDRE

Deep LearningZZ 2 LNV TCHEH T % 721
&, BB EAULEOT—2ZHWT, X5
DR 2B SR (08 ND 5, LnL, BEM
fITT S LI REEET — 2 ZHHTE2 T L1
ENTHO, TREFEICE DO TEHNMERED
KINIRNHETH %,

Fio, PRICHVS T —XOHELEETHO,
FRlc 7 — 2 D% (Labelling) 13FEICKE
B9 %, HEEIREBROFRAC T F IR HIEE D
BB, T—XICHTZEMNARZ ED
TEHASMNEEIC K S, TRICDVTIEXRE TR
N5,

@ Imagification$fly

ImagificationfZffiid, D7 —2=2TEHDLT

VIVDFENREEGD D EHNELTED,

FUJITSU. 69, 4 (07, 2018)



Imagification$%ffi & Deep Learninglc &% 7 L — FIERERET IR | BERB\DERDTHNDDigital Co-creation

- Imagification$Xfi7lc & > T
£r-% R E N2 RTE
~ N O ™
(@GEF?; _?’gé‘?)
T i :
(8,8, .85,]— T | ‘L‘ h“l Iﬂﬂ
SEET—4 B

(f5) : SEINEEETT — %)
X /V\.\
vl i ot
AN—"]

BT —~2
(- BERAF ¥ )

all alz e aln

Ay Qyy oo Gy | =

am] am2 o anm

BEHT— 5
(B - 3AGECADEFIL)

ABAARND
® | | cooom
J

Vak:
5 EEh IR

~
[ . k
SMEs It %\'ﬁ =
eSS i
5‘7\5%_ —— > 0 _ {%
BARZ1—F )by bT—7 E

FHgEimH

Y,

-1 Imagificationfséfiific & % mif{t & PUHDLI > ¥ /i X 2 R

RDZDDRHEND %,
(D) JEMiGT— X Db

ImagificationFZ T I 5@ 1] g 7% 7 — X ORI,
QTR T — 2 DIEH, 3RITCADET IV, FEffi
WP 3INE g R EDT—&, LIYAZDY R
T LR ZICREEIN BRI T — 2 EZIKICD
2%, B-1lcRd Ko, P —LCADET IV
75 & D7 — Z i< Imagificationt i Z @ H L, DL
ITVIVEANLT, FHETIVEIERT %,
(2) ZhRM 22 2 I % = D DORTILE

(1) THBE LT =R LT, FEHRRMN
RKICED KD TR T A= —EZ1T5, KA
W, HIEOHZ IRV T A MR EE/RT A—
X—D—DTH 5, &OEREMNEHE LT, 3K
TECADE 7L % FWV Tz HER AR ™ T, R
B2 AW THEER SO 21T > 7o -1/ FIC
R 3RILCADE TV D2t G kicBNT, 7
ATHERINT A== LTHY, Hx5EE
[ E D= DITER Y A AR MR R & DIERZED
ATz, ImagificationFZffi Tld, HEIGRLEED(E S
WMHEOFEZHAEDE CRHMEMET S LT,
SRR A 77— 2 OFERR BT U Tz,
® NDTADImagificationftiDiE A

AREFNCBT B AT —RIEROHEHETH %,

FUJITSU. 69, 4 (07,2018)

(1) 47—%

HBERICK DRI N7 L— ROEET—%
(2) AxTFT—% (CSVT7 7))

(1) &V YT UG, REGATREMEE AT O
PR BT — X HF IR L

K-2{, NDT7 — & FICHEEE L JzImagification
Fiffi ¥ DL > ¥ > 72 i e —E O OFHN TH
%o HIDIT, 7 — 2 2 Ei{§{td % Scan Plotting &,
75 mIC e 57 L — F OBz @ L5 R S ICYIRrd
%Image PatchingZZ1795, HiEfHE LT, 7—X
FEERET A NHICST, FERT—2E AL
T—REFICHET B, TOFEHHT—27%ZDLL
YIVIC AL, REGATREEE T & 2 LA O
B2 —2 28T %, RICTAMNHDT— %%
AT, ZEETIVOZYEZFMT 5, T97%
HREMNZ D NARWGERICIE, RTA—Z—Zii%
LTHAEEE %,

CO—HOUHEDEN 2L T B7dlc, Fill
DT =2ty ;e AW TEHMI U7k Rz DL FISORT
- KGR REMEREIFTAR IR T 1 89.5%
c17L— KRB OmERE™ : 28.4%

(1) RMEEy ZDLL Y Y TIE L R Lz ElE,
GF2) WEBREERE100% & Liza, DLTY Y YR E4E
0Nt (Vo) =N

37



Imagification$%fir & Deep Learninglc &% 7 L — FIFRUERETIE | MERIB\DBEAD5HNDDigital Co-creation

UT7—%
Scan ID |
X
RMEERE ED T s
A s Imagification$ ity
| Scan Image
|| Data Plotting Patching
Matrix
X9 e T
Pt g L
- BER
SR AT
‘ TL—F X @5 ‘

‘1/&"‘/? *F é/i"y%’

-

T2ty MR Pk

SREDLT Y Y

L

DEFII Y FEB*
TF’&‘I@E M

* AREEDHICEY) K LcER

X-2 UT7—Z flImagificationffii & LELDFRN

Ci%iﬁiﬁb%ﬁﬁo)fc&bo)mgital Co-creation)

ARETIE, METHEMEZER LI AT L
HET A VICET 570DV Y a— g R
IZDNTIER %,

ATOY 7 bTIE, FHEREEORE L Y X
ZARICH U Hffi BRI B E », 85E S 1 >
DFEHES 2L FO K S ICED Tz,

- RBGATREPEMEI AT IR @ 95% LA E

17 L—RBEDOMER  20%LLF

AR L7z & 51c, 7 L— REGEFEIZBIC &
MRITE R Z EHRQTHBD, RBZEDEDDFAEL
Wi, 207k, PRUELEICRENZY
BHT =29 )b FEE e L h
a5k olz,

@ Digital Co-creation D%

HIE TRz & 912, #EHT— X DEHRK
Y AT LOREICKESEETLZ LD,
METECHSEREOEMAMZ XA LT
TR MRS HENEETH D, SOV Y
r DFEIFITY T, NDTO GBS #E 5 DL
T O AR EDFLEICIR M E Nz,

« 7 L— FOREHORGEICBE 9 2 FIEK
« NDTO 71t A

38

S EGRIC X DRE L
b3l

AR B BRI, T— X & i B
THHG - A TH 5, EHLNIVOMEREZT
T lzdiciE, BLETFNES HE IR AR A 2R
MELTWE/INTDOT IR ETH %,
ZDzdIC, WEEHIIN—TDORX U N=LDE
R DR Uz, 17 5IENDTIC B % EEORER
WD, BEREOSHT EFHE, LT LT —%
NSENMN RGO & Z OFRAMERT L 72
ML 7FEL, FLEICRHE U7z, FLEDREEE L 2>
AT LT 2 PRfE & GRS R OB A M2 il T
Bledlc, FEMEmEGg/ S2—2 T L— Rtk

IHEITS 72 L, IBROEMAERE ML 2 [l
WL THEEMIR R AT TH- Tz,

FLETIZ, #ftEniz7—2h lEW LIz
ETFINVOEEEN EEXR S, RO=ZDDF
IEDE X240 R UIERE LTz,

- FeifinE A _E O FRE i
+ Imagificationf /it DFERENLAR
« 558 % DImagificationfi iff DL > ¥ > D &

(b

Hic, J—
DRIFEHE DV 2 —

RAHRAE TROMA -

gyaw TEBEREEL, VAT L
vavicBlFsd—)

FUJITSU. 69, 4 (07,2018)



Imagification$%ffi & Deep Learninglc &% 7 L — FIERERET IR | BERB\DERDTHNDDigital Co-creation

7TV =37 N
Level 2 eI
srie el _|%|
ZEry B - /i\ "
Eig = L2 REEE é 1:; ;;\ % ‘ \¥/ | #
- 1 1 e = -
Deep Learning EfRNE EE0E % E‘E
BEIRENS T F PR =S S -
U &
- — RS> FIVT—% T EHL gﬁ &
[ 4 f i
&—f _ ﬁE
Level 1 B AF v VER EHRZ
FEFIRiTE
T

X-3 REGHAISEY U 2 — 3 Y OREKR

DERIERZIT>Tee BT — 228 - IR Z S
HTRMgZHEST S/ I1\T, BIUFLEDHD
Imagificationfiffif E DLL Y ¥ /I K> THERE 1
72t DN, B-3lRd REERAISIEY V) a— 3
VTH B, TNIFEIKIC K ZNDTA ;DR E
fRICFHELTeA — A — A=KV Y2 —2 32T
H5

3MHEWS M THFE L 7> AT L ORI
i CIELA T ORRNE SN, BLET A 2 A\ODiE
Bzl Uiz,

« RIGAIRETEE AR IR © 95%
17— F®Hb OfERE  18%

Digital Co-creation Tl&, BUZFOEHEMHGEKE /7~
N ORI, BRUBEKEDRFENLHETH S
W, WA K > TFBHE O HEFZFBICE L EZ K
L&, T07, EEEKROMEL X1 L
NARVAYEDNRDENZ T &N, FICHERN
TRk B L CHEZ DTz, Sprints & #
C2HM T & OEFEEHE CEIR OIS L i1
MR R L, B T DWorkshopZz 275 B
L, EINCEFZiE TE T,

C SHOBELEYZ

CNFETOHD A TERH L)V KA HE
EZER TN, SBRIMALT SHICE, =
ISR SO ZRENH S, HIZE, 1A
S 5 @B RPN T —T 0T 7 ANV DFREK
ENDH %,

%7z, Deep LearningZzi#EHd % FTHEE L&A
N E 57V, BT UWEEORFEISH LTk

FUJITSU. 69, 4 (07,2018)

MHFEEMESE5 2 ThHhb, 7L— FIIES
MOl AHBEMETHD, HETEOFEAL
EFEETH D, TDD, RIFEOHEH 2 —
SEMETHENH LV, Lo T, MERED
FEZHERT 2201, EHNEENETIVO
BHTDRNEIC 7R %,

BB AR pE G2 NET 508 H
%78, HEHAMOEEZ R/INRIC T % P ERE
MRDEND, Hic, REEDEZZTL—FIC
MWHT 2561, HIROFHET IV EHTMET %
WNEWNH D, 77 2= —ECADKRRIEHDFHET
H%,

CTETHNALUIO MM, FEESBMZEZ
727 Y V7 b TH B, Fujitsu AISE KAV D
Fujitsu Technology Solutions® & 3 ' % i@ U
T, 57 L — FEEA— 71— B5FLENO
BOENEZ NI THED, HARDE @A
D722 5D GFLEN MR Z 1o 720 ©
VR AL, Fujitsu A/ISEHADE @Y K3y
ANT U /aIhES| Uiz,

Imagificationf%fffic 1%, NDTZIZ U & L TClE
IR MERICTEH TE 2R D 5, BITE,
F 1 A DFujitsu Services Tl A F | 7z i LU 7z
Fujitsu Advanced Image Recognition Solution’

MEPTHO, HICENZMATRZAEZHIEL

TV,

C s ¥ U

AfTE, TL—FREICBT S MEME
D 5 AL O 7z &1, Imagifications i & Deep

39



Imagification$%fii & Deep Learninglc &5 7 L— FIERER IR | BERB\DERDTHNDDigital Co-creation

LearningZ{EH L7zVV) a—> 3 VHRICK TS
Digital Co-creation D ZHHl7Z#47T L 7z,

S8, BIPEEEY 2 —)VORFIC K > THK
%V a— g e LTOfifER FzBHiEd &Lt
I, Fujitsu Advanced Image Recognition solution

ELUTHIPERICE B LTV,

2EXM

(1) BRZIILVF—HREE2017.
http://www.ren21.net/status-of-renewables/
global-status-report/

(2) & 0 YRS - 72AIE i Z THuman Centric
Al Zinrai] & U THRRIL.
http://pr.fujitsu.com/jp/news/2015/11/2.html

(3) &EL# : Fujitsu Human Centric Al Zinrai.
http://www.fujitsu.com/jp/solutions/
business-technology/ai/ai-zinrai/

(4) Fujitsu EMEIA : Fujitsu Advances Al for Social
Innovation, Aiding Safer Driving with New Deep
Learning Solution.
http://www .fujitsu.com/fts/about/resources/news/
press-releases/2016/emeai-160609-fujitsu-advances-
ai-for-social-innovation.html

(6) HFIFEITIEA © HAERFHS B 5 N TR DS
F. FUJITSU, Vol.67, No.3, p.58-65 (2016).
http://[www.fujitsu.com/jp/documents/about/
resources/publications/magazine/backnumber/
vol67-3/paper10.pdf

(6) Fujitsu Laboratories of Europe : Fujitsu Develops
State-of-the-Art Al Solution to Revolutionize Non-
Destructive Testing Manufacturing Inspection.
http://www.fujitsu.com/fts/about/resources/news/
press-releases/2017/emeai-20171002-fujitsu-develops-
state-of-the-art-ai.html

40

ZEBN

HE BHF ke x50

RN & LB FE T

Business Support & Development
Group

BT RNV A T /0y (k)
KO i, WO &G R & AL
Z W IR LE R O ¥ 2 2 Akl
T,

Ali Sanaee

mEEEMEE LT, AETL—R
HIYEIC B1F ANDTH & CUTH D B
®¥IaYry NEES, @RNOR
R EEHE TREO A IR,

Serban Georgescu

W & @ Ze

Artificial Intelligence Research Division
72 =71)V)—X—& LT, Imagification
DIEBEILIE®Deep Learning)t FH £ 4fi
DIFZEFIFICHE R,

Joseph Townsend

N & s 2T

Artificial Intelligence Research Division
Imagification® # BE Ik 5k “°Deep
Learning)& HFEAT OWFZEEFE I RS

Peter Chow

W & 2

Business Support & Development
Group
IUVZTVYT TS FOWINER
755 CICAlE FAW st s TG Haf o B
D IR,

Bjarne Rasmussen

Fujitsu A/S

Head of Digital Technology Services
(DTS) CSM in Denmark

TR —7 B XUEMEIATIFIC BT %
R, AMifiE T D7z & OFHEEA,
BV Y a—a o7V r—ray
P—ERADILH + B3 AIHER,

FUJITSU. 69, 4 (07, 2018)


http://www.ren21.net/status-of-renewables/global-status-report/
http://pr.fujitsu.com/jp/news/2015/11/2.html
http://www.fujitsu.com/jp/solutions/business-technology/ai/ai-zinrai/
http://www.fujitsu.com/fts/about/resources/news/press-releases/2016/emeai-160609-fujitsu-advances-ai-for-social-innovation.html
http://www.fujitsu.com/jp/documents/about/resources/publications/magazine/backnumber/vol67-3/paper10.pdf
http://www.fujitsu.com/fts/about/resources/news/press-releases/2017/emeai-20171002-fujitsu-develops-state-of-the-art-ai.html

Imagification$%ffi & Deep Learninglc &% 7 L — FIERERET IR | BERB\DERDTHNDDigital Co-creation

David Snelling

Fujitsu Services Ltd.

CTO Office EMEIA

EMEIADAIY ¥ 2 AWk (il - i
BIER) DOVFEPERFAYEa—27%
EF A D D2 2 It H,

BEE EE (5 sxew)
BB F @B

ATt EFEETOY 2 7 b

Tav V7 b EE,

FUJITSU. 69, 4 (07, 2018) ©2018 B @M% SH 41



