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The 33rd programming contest was held online on October 15 — 16, in Takasaki city. We give this paper
about a system construction and use of the competition section of the 33r programming contest. At this
year’s NAPROCK programming contest, we developed a game of taking karuta, and developed a contest
in which the team that more accurately distinguishes between read speech. In 2021, it was difficult for
players to assemble at the venue due to COVID-19. In 2022, teams in Japan could assemble at the venue
to hold face-to-face games, but foreign teams were not allowed to enter Japan. So we developed a system
that allows players to participate in the games via the network, and we would like to report on this system.
We give this paper about why we did not hold the competition section of the 33rd Kosen programming

contest.

Key Words : Programming Contest, Voice Identification, Programming Education
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Development of Chatbot for Department Introduction
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Two types of chatbots were developed for introducing the department, one answered by current students
and the other by faculty and staff, and made available to high school students. The results showed that
high school students preferred to use the students’ chatbot, and that they considered the chatbot as a

"person™ and may ask personal questions.
Key Words : Chatbot, Web Page
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Development of VisAssets: a Visualization Framework for the Game Engine
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We are developing an open-source visualization framework named VisAssets that runs on the game engine
Unity. One of the features of this framework is that visualization applications can be developed simply by
connecting small modularized visualization elements. VisAssets was targeted at structured grid data.
However, it is now being extended to unstructured grid data, particle data, and data for information
visualization. This paper presents an overview of VisAssets and its development status.

Key Words: Visualization, Framework, Game Engine
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Development of a Location-based
MR Visualization System based on GNSS Data
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This paper presents a location-based MR visualization system based on GNSS data for work support at
construction sites. This system uses a GNSS receiver capable of centimeter-level positioning by network
RTK surveying, and superimposes a 3D model onto real space accurately and automatically. In order to
verity the validity and effectiveness, this system is applied to the visualization for the underground structures
and compares the accuracy of the superimposed position by performing marker-based superimposition.
Key Words : Mixed Reality, Hololens2, Location-based
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Trial of data sonification to validate the behavior of a distributed system

g ood
HAYASE Yoshikazu

o@UoboooboOonooe33-02930 0000000000 1-2, E-mail: hayase@nc-toyama.ac.jp)

A distributed system as a problem-solving environment works based on cooperative structures. In particular,
an autonomous asynchronous cooperation system such as a Web-based PSE has complex collective behavior
because they do not cooperate sequentially. So far, the behavior of a distributed system has been observed by
visualizing the state changes of each computer. Incidentally, auditory information obtains without concen-
tration, but visual information must see consciously. This trial examines the effectiveness of data sonification

to validate the behavior of a distributed system.

Key Words : Problem Solving Environment, Distributed System, Sonification
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A Study on Analysis of Tidal Current Data in Toyama Bay
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This paper describes the results of analysis of tidal current data collected in Toyama Bay. Current data at

depths of 10 m and 30 m were collected every 30 minutes by the Shin-Minato Fishery Cooperative

Association from oceanographic buoys located approximately 3 km offshore from the mouths of the

Shogawa and Oyabe Rivers in Toyama Prefecture and approximately 3 km offshore from the National

Institute of Technology, Toyama College, Imizu Campus. A multi-variable statistical optimal model was

constructed from the obtained data, and various time series analyses, such as noise contribution and

impulse response, were carried out.

Key Words : Tidal current data, Oceanographic buoy, Autoregressive model, Noise Contribution
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Discussion on how to measure the skills about the programming and/or the logical thinking

EER

Shinji Hioki

Tl fR LR #d% (T 631-8501 4=

B iR L7-1-1, E-mail: hioki@tezukayama-u.ac.jp)

Although it is expected and believed that better programming skills will improve logical thinking, this
relationship may not be clear. As a preliminary study, we examined the relationship between ICT literacy
and logical thinking ability. We found a correlation coefficient of 0.24, indicating a weak but positive
correlation. As a result of detailed consideration, it is desirable to develop ICT literacy first and logical
thinking skills later. We would like to apply this to investigate the relationship between programming

ability and logical thinking ability.

Key Words : Programming ability, Logical thinking ability, ICT literacy, correlation, causal relationship
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Development of a 3D Capture System for

Specimen Failure Shapes during Compression Testing Using Photogrammetry

NI,

HriRZEY, oo

8

Ukyo Uchii, Taiki Shimbo, and Yutaka Fukumoto

DA T3 R P A
() A1 T3 46 R P 22

HURE (T929-0342 F 1R AR EERE AT AL H 45, E-mail: s213201 @gm.ishikawa-nct.ac.jp)
HeBHR (T7929-0342 A1) 1B ALERELIEET A H 2%, E-mail: shimbo @ishikawa-nct.ac.jp)

() RRMEATRFRT: WHER (T940-2137 R &M _L & [ #T1603-1, E-mail: yfukumoto @vos.nagaokaut.ac.jp)

To clarify the mechanism of soil failure, the authors have previously performed compression tests on soil
specimens and reproduced their failure shapes using 2D analysis. However, in general, since the failure
phenomenon occurs in 3D, it is necessary to capture the failure shape of the specimens themselves in 3D
for more detailed reproduction. In this study, a system was developed to capture the 3D failure
phenomenon of soil specimens during compression testing by photographing them with 20 cameras and

using photogrammetry.

Key Words : 3D model capture, Photogrammetry, Crack propagation

1. [FC®HIC

EHELIZTINE TICRREAE T 2 KM Lo — i EiHFER
B3l U Ot L OMIEM MM OB H <, WERRED S
AR LD, —F, ML OEREL2 HET 5729
IZ, 2¥KILOPeridynamicsiZ K 2 FBUEHT 21T > T 52,
UL, BEEBGIIBIRT R ZE®; TH D Z &5, 3R
WCEDEBNREE LV, 2070120, JEMRBR T oA
REEZ IR TG T DU ERH D, EMIRE3RIT
7L T H B9 5 K ik IZ Photogrammetry 23 & 5 .
Photogrammetry & 13, Xt 54 & #4000 A B> b iR L7zl
BEMET D2 LT, SRTETNVEERT D HIETHY,
RSN CRHASN TS, HERBR~OIEH &
LC, Li LoNI3HERBROMERIEDO T L2 Y —7 kic<
— 71— % F% (& L CPhotogrammetry!|Z X 53R TR &
fToTCND. 2L, TARY—T0R3H 51zt
TEARIZIARE IV, Li, ZS DR PR &4 1 1 v
7EHEL, TRERECHN L8k (BRAT) 217V, HERA
AR SETIRE T 5 2 & CHAEOIRTREHR A
ToTWD. 2L, RERICHM 2T 22 LD,
et B9 72 B IR TP AR B DWW TR FEICIE 2 B
20 2T, IRERIRHC RIS U CEliRE 23
5 Z&T, HEMKOBIEIIR 4 &3k TTIRIR S FHL T
ELHDHIRLT, R RIRREZ TSR LFET 5 Z &IT &
D, BREIBREE TRETE D LB, AP TITHEL
WRITRE L C205 M0 b B EREE 232, 15 DA 7- B>
BIRTTIER B E R T 2 2 AT LD L7z,

2. HEAKRIRTETIEDOEE
Photogrammetryi, AJJ S 7zl s AV -C3KRTET

NEMDT2FETHD. LizloT, HAEh23%T
ETVOBBEL, ANTHEBICEFT S, 22T, K
BCIE, PRI (DI, R &3 o3ocET
WEARRT 2 72 DIC B IR ATJERIZ DV T O 5.
FEATTEBOEFO R T B OB R, B, 5%
DOFEAED 3 BWHRICHOWTORRT D Z & & AN,
HT 20 A7 08E, 7 AT7OBEIIHET LM%
LY. ELUT OMEEZ # LT, Photogrammetry Y 7 K 7
= 7IZI%, Agisoft Metashape & H U 7z,
(1) AT 5Hh A SEEDO®E

T ATIXEOFEFHIC L » T, BHFEECHBEARLRD,
G SALDHEBIZONT O ESRCEEILEVN RS D, F
7o, MBBEICRE CE 2B TH L Z LR E L. £2
T, WERIEOIRITET N AT D LICEHT DI AT
BIBRET DIDIIR-NIRTOODI AT HRIELTZ. A
AT OEFEE, A, FPSER-1ICRT.

HH AT & A THERRIR 2200050 b & 18, #H20c#k
L, BUSEER A W C3RTE 7 AR & R 72
SNCHUG Ly (EERAR) SAERET L E2RT.

-1 BEELIE AT O

iR S FPS
Camera-1 #J1300/7 75° 15
Camera-2  #J96J7 55° 30
Camera-3  #J207J7 75° 30
Camera-4 40077 75° 30
Camera-5  #J200/7 90° 30
Camera-6 #2007 81° 30
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®-3 71 4 S EHRDIREE

Camera-2 & Camera-61X g DT T4 L AL FRTET, 3
WIHETNVEERT D2 ENTERhoTz. ThEh,
Camera-2 (I B FEH N VRN LICX 2 ERERZ,
Camera-3, Camera-6{I# FARZ T 2 2 TR0
CENFEREEEZLND. £, 3RTLET IV EIEKT
X300 A AT DHH Camera-5H3 5 b % < OFFERD
i c&x T, Ml T 2 FE R IEER A RIZ RN
STz (R2) . PLEDOHERHRIRD B, AWFJE T3 Camera-
SEEEL, BBV AT ACHAATZ LI LT,
(2) hASEHROER

Photogrammetry % AV T3 WIET NV EERRT 28, A
TT B EBOKENENIE EHBEOEWIRITET IV
MERTEDZ b TWa. Lo LEY oS
b, ANTELZEBOBEIIMEHT 2 A F7OEHIT X
STRED. FLERETEDINATOBERITITAN—A
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Practical Application of Large-scale Factorial Experiments Supported by
Algorithm and CAE Software

[ERE RS
Satoshi Miyata

(I v Y— - VAT AR (BF)  (T141-6020 BRCERSL) | X KIRF2-1-1 ThinkPark Tower, E-mail:

satoshi.miyata@?3ds.com)

Effectiveness of large-scale fractional factorial experiments(FFEs) are argued. FFEs can have both of
accuracy of factor effects captured and smaller number of experiments required. They can be controlled
by resolution and defining relations. In that purpose, however, size of FFEs has crucial impact on the
efficacy. CAE-based experiments ease the limitation and allow fine FFEs analyses.

Key Words : Design of Experiments, Fractional Factorial Experiments, Resolution IV, Resolution V

1. EL&IC BEOKR T (=f%FH ST A=) (22T, ZDOKHERA
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Resolution Word Clear effects
11 abc NA
v abced main effects
main effects & 2 factor
v abede interactions
main effects & 2 factor
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DREENHINCEL S OMEEFI L ZAHATHD.

F I EREREREIRNT D5E, BEIL, FHRET T
72, 2RFRIZBAEHO—EIZT DN T S IEMIZHT D 7Tou
BAMMEZU. Lo T, Resolution IVSCResolution VO FHHE 73
EEIZRDD, TNEBEROBERERTIT) Z LIRS T
IX7u. SEICfl & L T2 7= ab=c, bc=a, ca=b D |4
BER) 23, EBGEHEF OR TR EORERE L LTS
DD 2L, ZRORFEERNAETHY, ZhaFit
HOWRET S LIRSS Th D ERELT, [(F
£ 72) BARREE > TEBRAE L THREN, MRIZE 55587
FERLMEONRDoT2] 0D HENLZ 5. CAEN—
A DEBRFTENEICBNT, ELXROFMBAEE 2R
D—DO>THD.

3. EHEBERICLD—EHERE

B4 B OSFEA 7RI EIR A B W Tk STV b
FEERFEA, ERBIR A - - EMERFHETH D
[1]. ERBEFREERTHOHKNTH L0, EHREREE
W2 ANT D2 L1E, FOFEICBT MK T 0%

FBBEE BT HHER

WO Z Db, Fle LTTODOKERT a, b, ¢, d, e,
f,g OFHMEE 2 5. ZOEKFHEIL 27=128 T, 128/
DOEBREET L. ZOFEICERBMR T=abef #—2EA
T5H&, fmabc THDLNE, WFOKMEL, K+ a b, c
D3R T ML EAERHOKIEL R —I272 2. T 72D B R 7-fD
KHEELE, R a,b, ¢ OKMEEZRDIVTH BRI E
D, FEBROMNBHETIER D, LoT, ERFHED
IS HEN—DHEE I, FEREEUL 271=64 L2
5. HIZH H—2ERMMR I=abdeg Mz 5 &, M H
HEIXEL—DHESN, EREHIL 272=32 L5,
EREREZ2OMA 52 LT, AT EORTEITT>D
FET, EBREEIT 14 2B Lz Liciz b, HEO
Resolution XKD L H1Z&E 2 5. EREZEN —2DEAIL,
FOTEEBBROEOR INZDOFE FEH D Resolution &
2% . ERBERPERGFTET 2561%, ERBERHEOR %
ETOMBEDEIZOWNWTE X S, 2KER T TpEDE
BEROBE, TOMBEDERET 22-1 BFET 5.
FRLOF DA, abef, abdeg, abefX abdeg=cdefg D3-2C
D (RIEOEZRIZOVTEBE [ DOFIEEZ B R) .
Ik TEFRHE A (defining contrast subgroup) | &
LS. Z DERM DTG ENDFEORNED, D
FHHE[DResolution & 72 5. _EFEOHA, FhabefO R X34T
RANTHLNG, ZO—HFNzHE DOResolutionl X1V & 72
5. EFRXTHEOBEL, F2WOKE OB Ttz T
A BIRAS, FEBRFHE A O R 7RI EORRER & LT
L0 BHET D2 HOERERTHY, £O—EEMFE
DR REETR U DML 72D, pENKEVWEES, &
TR RO R TESNZET H 2 LT DT, @E
1%, BBRO—EEERT D, LOBADERTIT (0,1,2,0)
T, sERADFERBRN -, FERSOERBRN2-, i
3LFERODEZRBRII e THELZLERL TS, 2
DF7r% word length pattern (WLP) & FES. [KFH0°00E
BEROBNR LV ZVWHE, SBRED LV ESRDLR, 22
TIFER6E CEFR LTV D,

ERBMRIC L 2 —HEhFtE O%RE, ERERE LS
BEDPVERHBEOE L 225, LovL, EEONTHICH
L T 72 Resolution & Jili it 9 2 EFRPIR 2 T4 121%,
AU a2 —FIT R DR REUE S — A B2,
—EOEFAFLSMIIIRETH 5. —OFIAH X, M
ERAERLTWDHEER (ERER, RH, ERER%,
Resolution, WLP 7°H72%) ZFIHT 22 L1275, 2O
WL, BERZROFIFICKIT 5, BARAEEINTED )3
A= DR EB TS, L LEZRBBRICE D %K
MiFHE OB A, ERBR T DIUTE 20 B E KT LT
SHEHETD ZEEMHEAR T ST ATEEATEDLD
T, FIAEIZEREOMOBI4 MR E, L2 TIZDO
WTHIDZ ENTED. ZOENEZEOFRAOEE &
DENTHDH. BREOEEITH, EH T WLP
WA 32 B O RHE RIS ARTFE L TV D DN, o
NHIZEARTAHZ e, BEAK %FICLY, HART
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& X D2 FRIZRAAEM O RATH 2 BERICOZER LT

KFDENO T 21T 5. LavL, E10 AT 72K 083,

FHENICE EN 22 TORERZRICE LT D, BEOEEY
O N ST IUZREZR VS, £ 5 TRFIUE, F2EoR
BT LS e e L 72 5.

7272 L Z OERROFH OB, 1960~ 19804FK &
W) FIEOE R 5 2, STLERRVWELS X
%, REZITREICHIM SN 5R L ZOfEHiz b
LICERHBEZNLTH Lol [avEa—47 R
7T LEE 2T, I BRIINER SR TE 5] L
IDX, SRENLZFEATLIERES XD,

4. KREHEHOER

BRI L D — I & E&RBERIC XL 5 E
FHENE, AWIZEAG 7SR AN FTREZR O T, LUF T, #FIC
VERGEAELUIMNT, WEZ K TICREED 5.

SRFHEE & EARROMO - B EIE, TER L5
I R ERA B Th o7, TORRE LT, 2HD
FERD LT & 72 D FHEIIWOE SN D MEAIZ R D . K2,
B GRHEEE BRI E LTz 27k HE L 3KHEDE A D
Thb. EL Ta7REFH0 FlE, B4R e TR
EATH Z R AR RR R ERT.

®-2 BEXEROH

ST R OKEEARR  IKEERR
3 L,(2") L,(2°)
4 Llﬁ(zls) L31(240)
5 L, 2" Ly, 2"
6 L64(263) L729(2364)
7 L (2127) i
8 L256(2255) -

100EIHE D FEFRAZAT 5 HARAR B FEET 275, MR FER
AR E LI2GE, 10084282 2 EBROEMIEBZ S0
V.OERS, B0 X X B EBREEEO KE[R2]0E
RITITELZFZOFMICET 228 oRIBHE I T
L0, FORKBBIL, 2KEFZBROLGEILL,2%), 3K
BEEBROLGEILL,QY) THD (FEOMHERRZBR) .

L Z AN, ResolutionlV LA ETEHEZE X2\, 2
KR T DAL L, (2%, IKHERTOHEE L, (2°) 2
RIETA 5. ZREV I A XO/NSRERRTIE,
K1 DBl 4 B3 FHH 2=R 12 58 < B & L, Resolution IV
PLETHx AR T7H0E, BREROLGEOKRTHEHE
DENRL DI LICE D, ZOFERT, EEKORR
VKHEDLE D L (2°) & L,(2") DER (LEOITReS
), 3KEDEED L,2") & L,2Y) (TEOMEIRZS
) D LEMECE DD, —EFEMFEE O ERBRIC

FBBEE BT HHER

DUNTHREFRI 7015 %2 H8# L TV 2 3THR[1]0> table 4A.2,
4A3,5A.2,5A3 & RE, KVIEMCHEETE D, h
b DFETIX, Resolution, EFBAR, 7 U 7 BRI 12
OWTIHFRZHEHE L TWD. WLP [FEZEEH ST
W DD, [6— Resolution D F [ {2 3 T, minimum
aberrationEETOR BB L, 7 UV 7 REREHKTO
EFEOB G AERH IS TEY, EHRESE.

R, 2/KHEICB LI, 1118+ DResolution V &}
2,)"*, 32[K1-DResolution IVEFHE 23,7 £ TR ST
2. BRERTE 2, L,Q%) & L) IcxtisT 5.
Resolution VT 2 2 K F+F B3 11 &0 LA 720,
Resolution IV CIX32K 7 £ THEHRMEH ST DH DT
EHEREICR e Ebhs.

—J73KHEICBI LTI, ST DResolution VAHE 3",
10K T-?Resolution IVFFHi 3y ° £ TH#laN TN 5. &
RETE L L) IZxHET 5. 2KkHEDOGFEITH AT
B O MCEFER D22 LD L. D F Y 3KEER T
EBRIZEB VT, 81RO FEER T, AoMEDH 2 — B Eh
BELTERIETA L THDEILEE%TS. ZRFIC
XD FMAeF A& 2 D e 5, 243[0], 729[0] 0> Fhk A A E
TRETHHEEZL Y. 20T L, BRRAIEL
1T> COWEA R FZBRITFE EARATRRTH D005, CAEN
—ZADFEBRTORFEB AT/ E 72 5.

L TATHNE, ZONBFOEBFRMITOT XX b
DEFED—2THDD0, YIROFITREHIDN20004FE &5
HEOLH Y, L0 R R243[E, 729D EERIZOWVTO
FRITEENL TRV, ZOHMOHEICR D &, A
OEAROHENRKICE Y, EETE RO
RFHE ORI HEIC SRR EREEZE L, FRT L
) ALATIEFICAZRNETHS. BFENTEEEIE
LT, L,,(2"") & L,,,(2*) £ T, Resolution IV & Resolution
VaEFARTZFERP CRBICEHE S TWD . [ D
Table 10/%, Resolution VIZ-2W Tk 3, £ ToO6aH,
Resolution IVIZ DWW CIE 370" £ TOSIEHEIAEH# ST
W5, Fiztable 11IZ1E, 3" £ T, 22{HDResolution V
HEABHEH SN TS, IKER TV TR TET
EA4yEBbhns. =771, SCHR[3]D 8RSt s o
RO, EAREROAEFRITINCE T HIMNIESS (F212H0
TTIa7RT EE£RL L TWDERDICRST 25) % Hik
LLTRY, EEMRICEDIRTLITITR > TV, FHH
HEDPHIXPTENTWD LI, EEMHREEHT S
WIS RHENLETH 5.

5. AV 7 by T7IZkBERES
AECTIIEEDPTRTIH v Y — VAT LR () B
B - BB 24T 5 Isight [4]I2 384T B Z <3 . Isight 135
BOBERRIEEREL LTHTH—FHT, Javag o
Python S iEIZ & D EIWERMEA R E LT\ 5. STHR[1]
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DFERIZ & D&, 2KHE L IKMEDERBLRIC L D —HB3E
FERHE A B A 2 KNS L, 3/KHET1IA]7-DResolution VEHHE]
%, AMREFRSMITICET LR a2

X1, K2, K313 3)° OFEE RO T 2R T GUID A
JV—ray hThHD.

B | st | e |

DOE Fi%: Python DDE ~
DOE &+ T a v
Python Jl-—F 22 _.z?‘!I.Researc.I'ﬂ!i:.'_y_thoniZ.J(.:J.E¥.fracti.ona.i_.f.actorié_l_.l_<3-—_generi.c__r_eE E-o2i
A3 &
- @ Generated levels in real value
----- ® Production order regular
----- ® Defining relations abcdeF, aBCdG, aBDeH, bCDel, abCEJ, acDEK
- @ Mumber of levels 3
----- ® Maximum Script Execution Tim 10

H-1 KE#H L ERBROEE

~g BT | stEiesi| #2 k|

L] AT S 4 FEEiE _LFRiE
M | ® i PIPE Thickness 30 50
fA | & 3 PIPE_Thickness a0 40
M | i ® LWR_1_Thickness 15 36
fA | i ® |'WR 2 Thickness 15 5
M | ® |4R_3 Thickness 16 36
fA | ® |IPR_1_Thickness 13 33
M | i ® UPR_2 Thickness 13 33
(A LPR_3_Thickness 13 33
[ WELD_1_Thickness 30 39
i WELD_2_Thickness a0 33
[ WELD_3_Thickness 30 39
] Shell_Section WELD_A1STEEL_1_Thickness
O] | - ® Shell Section WELD_A2 STEEL_1_Thickness
| e ® Shell Section WELD_A43 STEEL 1 Thickness
O] | - ® Shell Section WELD_A4 STEEL_1_Thickness
RS ® Shell Section WELD A5 STEEL 1 Thickness

M-2 RBERFOHEE

| @ sEe | |

T [EhEE [y @ |@® v
| L'WR_1_Thickness LWR_2 Thicknes=z A _PIPE_Thickness G_PIPE_Thickness LwR_3_Thicknesz
116 1.6 3.0 2.0 1.6
2 1.6 1.6 3.0 2.0 12.6
3 1.6 1.6 3.0 2.0 3.6
4 1.6 1.6 3.0 3.0 1.6
5 [1.6 1.6 3.0 3.0 2.6
G 1.6 1.6 3.0 3.0 3.6
716 1.6 3.0 4.0 1.6
& 1.6 1.6 3.0 4.0 2.6
9 1.6 1.6 3.0 4.0 3.6
1.6 1.6 4.0 2.0 1.6
11 1.6 1.6 4.0 2.0 12.6
12 1.6 1.6 4.0 2.0 3.6
13 1.6 1.6 4.0 3.0 1.6
14 1.6 1.6 4.0 3.0 2.6
16 1.6 1.6 4.0 3.0 3.6
16 1.6 1.6 4.0 4.0 1.6
17 1.6 1.6 4.0 4.0 2.6
1% 1.6 1.6 4.0 4.0 3.6
19 1.6 1.6 5.0 2.0 1.6
20 1.6 1.6 5.0 2.0 12.6
21 1.6 1.6 5.0 2.0 3.6
226 1.6 5.0 3.0 1.6

®-3 A ESh=5tETH (—&RZ)

1D “Defining relations T8 H I3\ C, EFZXBEFEE AT
LCW%. ZOEFTLSNE, FHRIERICI T D HEMMITAF

FE L7200, L, ARERE ERN T2 ET 202 TH 5.

313, FEFEMRD O AR U= EBREHE (422431F) O—
HHTH D, Isightidnx, KEDCAEEIT L Z OhEBA
FAZBHRICLTWA Y 7 b =T RO T, 243EHED

© —MHAFEABARGEIZR

FBBEE BT HHER

CAEZFEATIX, < AR L. EREFEO LR & AT
LT, EFmeismt, WLP, 7 U 7 R BEREE, W4
ROFEN BB TOIS. b OEH % B B4R
TED LN, 4 HNMRCAEEITZ R E LI R
HEOREBEE 2D, RIWInbERT. 2720, HEo
e L, HERLOOHIEHR LT (RO OE
IX6E T, B4 BIRITEDRIC OV TO RN T2 A AE
FET) . F2E TI2KYER 1 DBFE IOV CEFRTFLES
DEEOMEZ R LT, IKERTOHEIL L #HHET,
6 DODERBUREEA LI2E, TR HEIL364(H
DFENLIRD . RNT4ICKRICT & /NSUFO2FEEN B
DO HIKEOFE O TH S, STER(1]TIE R « /h
LFETIERL, AB,C, .., AL, B% CL... DFREERIICR -
TWBR, 71l 7 AFEOREINL ZHLLOREE
BAZ. ARIER—TH5.

R4 AER DT O—Fl 2~ EERORHEME (2 Ofl
TlE, OFH) IZOWTOERDEE, E2R, 2K+
ZEAEM, 3KFFZZEAER, 4R FHZRAEFERIC DN TR
RLTWS (272 LEZEAERIZ W T, TR
5 a7 KF ab,c,de IZTOWNWTHRTWS., ZAHIESKF
TRFHEEZBET 200 THD) . RRHEZOL DT —
W72 b D28, 3R FRIZEIEA, 4K BEERIC
WTHERZNR T T 7 2 fG# LTV 5 80 Z O O Ff
B To® 5. Resolution VTDIHEERZx DT, 3K1RHIZZAAEM
IR FIZZEER &, AR BEERIITFZR & 34
BfR72 5. —M%AY72Resolution N L 5 EAZEDFIFH T3
HFMZ AR 4R FHREAERZi#R L2 BEWiEZ2 0
73, Resolution VEBRIZ W TIE, ERhH020K 1122 AAE
MAEREIRFTCTEI2AEERETHD. B, ZOFRHE
KIEHT DA TR OREA ST ST 5.

HEF DN, FHIRE R EREFFORF B EOITF
fEL, F7o, 2RFERZEERCONWTHHFEEL TS D
LS. 22 F CldResolution IO EER T HH D = & 72
2, B, 3N I AAER AR TRIZEER DO 7 Z 712
BT, RELRPREREZTRTLONRAONS. LoTIhb
ERABARIC D DT £, g h, i, j, k O2RTFMZAEEM L
FHRET vV THUNERDD. ZORBROHIZ, K3
BB L LS R —EOERPALETH D, —HEmRD
FERE L CTAUTRABGRNE L2, Wi+
ORHENERABTFELTCODAEEELH D, %RERD, HD
MICEREFF EOMETH D, 4RTRIRZBEERADOKE 7220
(abce &bede) 1%, FRR IV ITNEWHLOD, 20K
THEEMI D b REW. LoT, [ERZEEMENSE
BT 21 &V BRI R OTRRBROFK & 72 5. | b
ST OMEEDDLERH IR THD. BLEGKRDY
A NEMRTDHZ oL T, abeelddF &, bedeldaF & B4 RE
BICH D Z ENESITHSE . WP G RO 72 H
YERTH 5. f 1T EFEB fRabedeFIZ L V& A L2 [KF7273,
FEFICRERIREFE -S> TVD. ZORRLLT, £0
2RI AERO—H b REVWEHETE D, DL
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TR BN R 3HTIE, Resolution ISR CTIIIGE O ARG FE )Y FIX T NITREE L SN TREDR, SHEOY 7 =T X
KL oA Th D720 TiE <, MmECHR S BOBRIRETTIIARICERTEDLHDICR>TND.
TRERRBEE LV IC LA THOAFRETH S, M KHME - EiResolution ERROE K AHIFFIND.
HEDEERLBBPERY, V7 MU =7 SRR
M T AR L E A, SEH
[1] Wu CFJ, Hamada M: Experiments: planning, analysis and
parameter design optimization, Wiley, New York, 2000

6. BHYIC [2] HOZ—: 23R EBREFHEE R [T], #1977
S HIZHB T HERFEOED F ERHEIZONT, B [3] Hongquan Xu: A Catalogue of Three-Level Regular

ERA SN 2REM R FTEORME SR ET LY b Fractional Factorial Designs, Metrika 62, pp.259-281,

Uro. BARRZMM LI~ RMRRIC L5, ERiEZ M 2005

U7 —H E i FEERIZH &L, Resolution VLA ETH x5 2 [4] https://www.3ds.com/ja/products-services/simulia/

ENRTENRL, ERDEGHTO ETRAY v b3 REW. € products/isight-simulia-execution-engine/

®-3 ERERICHEOGEDHEE

Defining words: ['abcdeF', 'aBCdG', 'aBDeH', 'bCDel', 'abCEJ', 'acDEK']
Complete Defining Relations: n=364 ['aBCdG', 'aBDeH', 'aBEFI', 'aBcfk’, 'aBgij', 'aBhJK', 'aCDF1', 'aCljk', 'aCeth', 'aCgHK', 'aDGJk', 'aDghl',
'aEGHj', 'aEhik’, 'abCEJ', 'abDfj', 'abFGh', 'abcHi', 'abdIK', 'abegk’, 'acDEK', 'acFgl', 'acdhj', 'aceGI', 'adEfg', 'adFHk', 'adeil', 'acFjK', 'afGiK',
‘afHIJ', 'bCDel', 'bCGik', 'bCdfH', 'bCghj', 'bDEFK', 'bDGHK', 'bDhiJ', 'bEgHI', 'bEijK', 'bcEfG', 'beF]j', 'bedlk', 'beehK', 'bdFgi', 'bdeGj', 'beFHI',
'bfgIK', 'bfhlk', 'cDGij', 'cDHIK', 'cDefl', 'cEgjk’, 'cEh1J', 'cdFGK', 'cdegH', 'ceFik', 'cfHjK', 'cfghi', 'dEGIk', 'dEHIK', 'deFhl', 'dfGhJ', 'dfijk’,
'efGHK', 'efglj', 'gHiJk', 'aBCFHj', 'aBCeiK', 'aBDFgK', 'aBGHIk', 'aBcDI1J', 'aBcEgh', 'aBdEjk', 'aBdfhi', 'aBefGJ', 'aCDegj', 'aCEFGK', 'aCGhil',
'aCdEHI', 'aCdfIK', 'aDEFhJ', 'aDHijK', 'aDeflk', 'aEglIK', 'abCDhk', 'abCfgl', 'abDEGT', 'abEfHK', 'abFiJk', 'abcGjK', 'abcdeF', 'abdgHJ', 'abehlj',
'‘acDfGH!, 'acEfjj', 'acFhIK', 'acdgik’, 'aceHJk', 'adFG]j', 'adeGhK', 'acFgHi', 'afghjk', 'bCDFGJ', 'bCEFhi', 'bCHIJK', 'bCdEgK', 'bCefjk', 'bDefgh’,
'bDgljk', 'bEGhJK', 'bcDEH;', 'beDfiK', 'beFgHK', 'bedGhl, 'beegil', 'bdEf1)', 'bdFhjK', 'bdeHik', 'beFGIK', 'bfGHij', 'cDEFgI', 'cDghJK', 'cEGHiK',
'cdEfhk’, 'cdFHiJ', 'cdeljK', 'ceFGhyj', 'cfGLIK', 'dEghij', 'deFglk', 'dfgHIK', 'efhiJK']
Word Length Pattern: [0, 0, 66, 66, 0, 165, 55, 0, 12]
Clear Effects: ['a', 'b', 'c', 'd", 'e', ', 'g', 'h", 1", ', 'k, 'ab', 'aB', 'ac', 'aC', 'ad', 'aD', 'ac', 'aE', 'af, 'aF', 'ag', 'aG', 'ah', 'aH', 'ai', 'al', 'aj', 'aJ', 'ak’, 'aK',
'be', 'bC', 'bd', 'bD', 'be’, 'bE', 'bf', 'bF', 'bg', 'bG', 'bh', 'bH', 'bi', 'bI', 'bj', 'bJ', 'bk’, 'bK, 'cd', 'cD', 'ce', 'cE', 'cf, 'cF, 'cg', '¢G', 'ch', 'cH', 'ci, ‘¢l 'cj',
‘e, 'ek', 'cK', 'de', 'dE', 'df, 'dF', 'dg', 'dG', 'dh', 'dH', 'di", 'dI', 'dj', 'dJ', 'dk’, 'dK', 'ef', 'eF", 'eg', 'eG', 'eh', 'eH', 'ei, 'el', '¢j', 'eJ', 'ek’, 'eK', 'fg', 'fG', 'th',
'tH, i, T, 'y, "I, 'k, 'K 'gh, 'gH, 'gi, gl gy, ‘gl 'gk’, 'gK, 'hi', 'hI, 'hj', 'h]', thk', 'hK, ', 1) ik K, K KT
Alias [a] min.length=4: ['bcDg', 'bdEh', 'befi', 'bCFK', 'bGlJ', 'bHjk', 'cdfl', 'ciJK', 'cEFH', 'cGhk', 'dgjK', 'dGH1i', 'eghJ', 'eHIK', 'bCEJ', 'bDfj',
'bFGH', 'beHi', 'bdIK', 'begk’, 'cDEK', 'cFgl', 'cdhy', 'ceGI', 'dEfg', 'dFHK', 'deil’, 'eFjK', 'fGiK', 'fHIJ']
Alias [b] min.length=4: ['aCdG', 'aDeH', 'aEFT', 'acfk’, 'agij', 'ahJK', 'aCEJ', 'aDfj', 'aFGh', 'acHi', 'adIK', 'aegk’, 'cdEi', 'cgIK', 'cDFh', 'cGHJ', 'defK",
'dghk', 'dH]j', 'eGhi', 'elJk', 'cEfG', 'cFlj', 'cdJk', 'cehK', 'dFgi', 'deGj', 'eFHJ', 'fgJK', 'thlk']
Alias [c] min.length=4: ['aBdG', 'aBfk’, 'aDFi', 'aljk', 'acfh', 'agHK', 'abEJ', 'abHi', 'aDEK', 'aFgJ', 'adhj', 'acGI', 'bDel', 'bGik', 'bdfH', 'bghj', 'bEfG',
'bF]j', 'bdJK', 'behK', 'dgll)', 'dhiK', 'dEF;', 'eGIK', 'eHij', 'dFGK', 'degH', 'eFik', 'fHjK', 'fghi']
Alias [d] min.length=4: ['aBCG', 'aBeH', 'aCFi', 'aGJk', 'aghl', 'abfj', 'abIK', 'acEK', 'achj', 'aEfg', 'aFHKk', 'aeiJ', 'bCel', 'bC{H', 'bEFk', 'bGHK',
'bhil', 'beJk', 'bFgi', 'beGj, 'cGij', 'cHIK', 'cefl', 'cFGK', 'cegH', 'egiK', 'ehjk’, 'eFhl', 'fGhJ', 'fijk' ]
Alias [e] min.length=4: ['aBDH', 'aBFTI', 'aCfh', 'aGHj', 'ahik’, 'abCJ', 'abgk’, 'acDK', 'acGI, 'adfg', 'adiJ', 'aFjK', 'bCDI', 'bDFk', 'bgHI', 'bijK', 'bcfG',
'behK!, 'bdGj', 'bFHY', 'cDfJ', 'cgjk’, 'chl)', 'cdgH', 'cFik', 'dGIk', 'dHJK', 'dFhlI', 'fGHK', 'fg]j' ]
Alias [f] min.length=4: ['aBEI, 'aBck’, 'aCDi', 'aCeh', 'abDj', 'abGh', 'acglJ', 'adEg, 'adHKk', 'aejK', 'aGiK', 'aHIJ', 'bCdH', 'bDEKk’, 'b¢cEG', 'belj',
'bdgi', 'beHJ', 'bgJK', 'bhlk', 'cDel', 'cdGK', 'ceik’, 'cHjK', 'cghi', 'dehl', 'dGhJ', 'dijk', 'eGHK', 'eglj' ]
Alias [g] min.length=4: ['aBCd', 'aBij', 'aCHK', 'aDJk', 'aDhl', 'aEHj', 'abFh', 'abek’, 'acFJ', 'acel', 'adEf, 'afiK', 'bCik’, 'bChj', 'bDHK', 'bEHLI', 'beEf,
'bdF1', 'bdej', 'bfIK!, 'cDij', 'cEjk, 'edFK', 'cdeH!, 'cthi', 'dEIk', 'dfh]', 'efHK', 'eflj', 'h[jK' ]
Alias [h] min.length=4: ['aBD¢', 'aBJK', 'aCef', 'aCgK', 'aDgl', 'aEGj', 'aEik', 'abFG', 'abcti', 'acdj', 'adFk', 'afl)', 'bCdf, 'bCgj', 'bDGK', 'bDiJ', 'bEgl',
'beeK’, 'beFJ', 'bflk', 'cDIk', 'cEL', 'cdeg', 'cfiK', 'cfgi', 'dEJK', 'deFI', 'dfGJ, 'efGk', 'giJk']
Alias [i] min.length=4: ['aBEF', 'aBgj', 'aCDF", 'aCjk', 'aDgh', 'aEhk’, 'abcH', 'abdK', 'aceG', 'adel', 'afGK', 'afHJ', 'bCDe', 'bCGk', 'bDhJ', 'bEgH',
'bEjK', 'beFj', 'bdFg', 'bfhk’, 'cDGj', 'cDHK', 'cEhJ', 'ceFk', 'cfgh', 'dEGKk', 'deFh', 'dfjk', 'efgj', 'gHIk' ]
Alias [j] min.length=4: ['aBgi', 'aBhK', 'aCIk', 'aDGk', 'aEGH', 'abCE', 'abDf, 'acFg', 'acdh’, 'adei, 'acFK', 'afHI', 'bCgh', 'bDhi', 'bEiK', 'b¢cFT,
'bedk’, 'bdeG', 'beFH!, 'bfgK', 'cDGH', 'cDef', 'cEgk’, 'cEhI, 'cfHK', 'dEHK', 'dfGh', 'dfik’, 'efgl', 'gHik']
Alias [k] min.length=4: ['aBcf, 'aBhJ', 'aC[j', 'aCgH', 'aDGJ', 'aEhi', 'abdl', 'abeg', 'acDE!, 'adFH', 'acFj', 'afGi', 'bCGi', 'bDEF', 'bDGH', 'bEjj',
'bed)', 'beeh', 'bfgl', 'bfhl', 'cDHI', 'cEgj', 'cdFG', 'ceFi', 'cfHj', 'dEGI, 'dEHJ', 'dfij', 'efGH', 'gHiJ']

2P OERS EFTHERTOT NV T 7y FOFIGTROIEY -

'a":'LWR_1 Thickness', 'b": 'LWR_2_Thickness', 'c':'"A_PIPE Thickness', 'd": 'G_PIPE Thickness', 'e': 'LWR_3_Thickness',

'f: '"UPR_1 Thickness', 'g": "UPR_2 Thickness', 'h': '"UPR_3_Thickness', i": 'Shell Section. WELD 1 STEEL 1 Thickness',

"' 'Shell_Section WELD 2 STEEL 1 Thickness', 'k': 'Shell Section WELD 3 STEEL 1 Thickness'

© —MHEIENBARGFEIZS - D-05-05 -



D-05-05 EoSEH BT SHEES

00014

00013
&
j
3 0.0012
E‘ D-.__‘___. \\ '\\.

—r— ————— ——s —— ——n

L‘L“ 0.0011

00010

A= b=" G d= €= f: g h i i k
9.0000E-4.0000 A_PIPE_Thickness G_PIPE_Thickness LWR_1_Thickness LWR_2_Thickness LWR_3 Thickness UPR_1_Thickness uF’RﬁZ’:Tmcknass UPR_3_Thickness WELD_1_Thicknes: WELD_2” Thicknes: WELD_3_Thickness

Main Effects

000116
000118

mmM/m\ﬁ/f/f//*/\-ﬂ—-\\\\.«mﬁ,.ﬁ.\\

000113

lises__rna

Step_1__LE__mi

Two-facor Interactions
0.001153
0.001148
0.001145

TR USRI N

0.001137

£0.001133

0001128
ab.c a_b-C aB. ¢ a-B-C a_b_d a_b-D a-B_d a-B-D a_b_e a_bE a-B_e a-B-E a_c_d a_cD aC_d a-C-D ace a_cE a-C_e a-C-E

Three-factor Interactions (1)

0.001153

0001143

Y

0.001137

=

& 0001133

0.001129

Three-factor Interactions (2)

000124
0.00122
000120
000118

£00011e

ﬂ:’nnmm/\y——*"_"*—o—. '_“\‘ Tt e ot —Fy P ey ¥ s+t ot Lt et
10.00112
“loooiio
gUUUTUB
0.00106
0.00104
0.00102

abcd abcD abcd aBcd abCcD 3B cD 3BCD abce abcE abCce aBoce aBCe aB_cE 3BCE abde ab dE abDe aB.de abDE

Four-factor Interactions (1)

0.00123

0.00121
0.00119

il

EU.UUH7
0.00115

LE__mises

[0.00113

0.00111

Step 1

0.00108

0.00107
a-B_dE a-B-D-E acde a_c dE acD_e a-C_de a-C_d-E a-C-D_e a-C-D-E bcde b_c_d-E b_cD_e b-C_de b_cD-E b-C_d-E b-C-D-E

0.00105

Four-factor Interactions (2)
K-4 Resolution V FHEIDADEREEK

© —MHEIENBARGFEIZS - D-05-05 -



E28MEET#HEER

6:00 PM - 6:15 PM (Wed. May 31, 2023 4:45 PM - 6:15 PM Room D)

[D-05-06] Web77 > & — MNMENTZIER AlY A7 LA DIEEE
WA ES. mEESH (. KFIESSEMER)

©The Japan Society for Computational Engineering and Science



