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for Maintenance Learning Contents
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Abstract: The paper proposes an authoring tool for developing maintenance learning contents. The tool has
three methods as automatically generating induction text with 3DCG, setting 3DCG position, and automat-
ically generating 3DCG rotation animation. These three methods enable system engineers not having skill of
tools for 3DCG to develop training contents at short term. As a result of development time with authoring
tool for three target devices, the tool reduced over 30% authoring cost than an authoring tool without these

three methods.

Keywords: maintenance, training, 3DCG, authoring tool

1. @FU®IC

B ORTEER 4T ) HIBICB W T, SR EEOFH
W58 % 3DCG (Computer Graphics) kL, AR (Aug-
mented Reality) % VR (Virtual Reality) % f\CTHlA4
CRMEETIEA BT 2 Y A7 A58 5 (1), (2, 3], [4.
INHDY AT LIIEHMD R IERROTIRZ 2L,
A28 5 2574 TIHED D T L THEERVEETIE % FLF
LRd Wiz, RFEERMFE OMBILIHENTH 5.

U MASHY AT X

Hitachi Systems, Ltd., Shinagawa, Tokyo 141-8672, Japan
PNV

Osaka University, Suita, Osaka 565-0871, Japan
)  takayuki.fujiwara.dh@hitachi-systems.com

© 2020 Information Processing Society of Japan

L2L, 3DCG ZHW/iary7 i 3DCC DT = A —
voa AMERL, BIXURRIE L 3DCG A GbEa
TV EMEOHIENCEMN 2R L FRASLETH L.
PR RBUEDR & I b RWISEM, Bk & T
&, AERRIRILOR R 2 HIFFT & 2 DT 3DCG OHFTHK
AL TCERZ»TCTHEAITETHL. LIL
T Ay MAANA 7 RFEFHEREED L 912, BB TR
HETED L B B Ytr, H 4 ORFEO BT AV R < AR
W ENETARNBLHEVDT, BRI A RITRENE
WHIZREECTH S, T 720, 728 2 IEE G0
CAD (Computer Aided Design) 7 — % % & & IZHas57 7
FEAT7 = A= a Y TRTY T My 27 PRI TY
% [5. L2L, Th5iE CAD 7— ity —ro—ifk

996



IERNIEF /LA Vol.61 No.4 996-1005 (Apr. 2020)

LCfb->TEY, CAD V7 b7 =7 O HIZEPR 2
HREET . £72, 3DCC MIHAHAEREY 7 b Y x
7 (6] VB HE, V7 by a7 B XU 3DCG il
DHFEPLEE D,

COMBEE BT 572012, KL TIE, 3DCG £ 7
Yy MBI L AR HEERT K, 3DCG F
7Yz PONMERBHFHELNX, BIXOEET =X -3
YHBERRABAT LI LICEY, HEHOV T Yo
T OEE LR A VWV ATF ALY VST T, il
BHCHE 8 7 > 7 > & MR R B 2 1T 2.

DIr, 23T, RPEREiFE Y AT AL 2D ET
FarrryoMEYIRNS, 3ETIE, BFVEERN
BT UMRETEY — L, B L OB T CEET)
R, OB A B, BT = A - 3 v BBk
BARICOWTIHRD, 48T, WELEY — V&8
L7 THGF 2 oW Tk R B

2. RFEERMNFEE X T LA

2.1 RFEERNFEE S X7 LOBE

PRAFIESE L1, MRS O & K T 721 3MB T 2 1F
ETHD. EROFRFH B, LD T iR 2
CEEFIEEHD L, FEFHEELZFHICHD, #HMoF
JIE % 5 L 72 Bh il 2 IS 2 20w hrde b, L
L, Z#EThHHRFIEEHLE L, HELE OIS
<, T AH) DHLBEBPL N2, HEEIFOFEREE
fifi 2 72 AhERR (S REBY 3 2 RERIMEORAVEE Lo, PESETFIEE
AT A54E, FETIEECEITTOTIEICHE ) &
INTESHT, LEZTOIHRS ) BFEILIC .
B HEEOY S, WO~ 7+ — A A L7ZHEE b &
RS 2720 BROEE LR LIS, Lolmmes
THEHZZELAKR, EDX )= ZH 0 ORI
DI B

KL TR LT BRFIEERMFE Y 27 4 (LUF,
iy A5 A e38T) 1%, Xvarfzizy sy b
Ui A IZ 360 BE DL E OB LA S RSO SR TIE% 7 =
A= a P E TSR - WA TFIEZ E2RT. %
WwH T D D IRTFHLE IR TFEE OB AT CTICF R
1452 8T, RFEECLERAREEETES (7).
AL TIX, VAT 20O LETHC 3DCC 7V b,
Hfg, XERLZENOZ2HIHT LT 0T LeGALE D%
s g8 a vy 7y (DT, #EgEarsry
EEEY) LEET L. B A 3DCC THRETLIET, £
ME CTOWEMADPES b, T2, TF AP EHEIET
RERG S N7z FEE & Byl CFIE % R SN 72354, BhmT
BN LFOBXZHRATELI LS, L) @IS &
VI HENDH DL 8. 2T, EOMENS TAEELA
K, YT EORUY AR ER G & R/ BCREET R D) 12 [A]ER S
ST AT 2, 8= 2 Y A3 H IR EE % 360 BED

© 2020 Information Processing Society of Japan

(<DERIRATYT

<O REERTIVUT
3

~ <3>3cD6TYU7
X1 FEliEa sy 7oy O

Fig. 1 The configuration of maintenance learning content.
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Fig. 2 A screw by world and local coordinate system.
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Fig. 3 A position change example by Unity inspector.
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Fig. 4 An authoring process.
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Table 1 A data configuration example of 3DCG.
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Fig. 5 The system configuration of authoring tool.
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Table 2 An operation definition table example for attachment

parts.

A FF oD | AT | WEEH/DOREEI Y
TTARY O O X
~AFAXRY O O X
NI S O O X

Tk O O O

® 3 NUFTERRMENECEEFRET — 7 VO]
Table 3 A text template table example for attachment parts.
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Fig. 6 Software configuration for automated text generation
method.
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Fig. 7 An example of candidate texts by selecting torx screws.
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Fig. 8 Software configuration for position alignment method.
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Fig. 9 An example of automatically aligned 3DCG objects.
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tion method.
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Fig. 11 An example of automatically rotate-animation.
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x4 (EEHEB R OPTERHILE (HH)

Table 4 Necessary times of each works (relative).

l(=20E pekFA | REFA | HIEE%)
) 1 0.360 64.0
©) 1 0.167 83.3
3) 1 0.558 442
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Table 5 Overview of target devices and contents.

s W, D, H oy | Wi | %= | TH | BT
HEH (cm) UV B Y % iR
A 70, 120, 140 8 63 19 3 38
B 60, 70, 110 8 151 36 4 48
C 80, 110, 180 6 62 18 1 13
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Fig. 12 Evaluation of proposed methods by a non-developer.
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Fig. 13 Evaluation of proposed methods by a developer.
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