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Real-time cooking activity recognition using accelerometers
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Abstract

Visual thinking curriculum and visual thinking strategies are interactive art appreciation methods developed by the Museum of Modern

Art as a way for multiple people to appreciate works of art. In this study, we have developed an art appreciation support system using augmented
reality as a smartphone application to enhance learning through interactive appreciation. This system aims to propose a new type of art museum
appreciation by applying the recommendation of function ality found in e-commerce websites to real-world art works. This study presents the design
and implementation of a smartphone application that supports interactive viewing.
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Software-first strategy and dynamic capabilities: The practice and significance of agile and lean development at Toyota
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Abstract Purpose: This study investigates how Toyota integrates Agile, Lean, and Software-First approaches to enhance Dynamic Capabilities (DC)
— Sensing, Seizing, and Transforming — in the face of radical shifts due to CASE and MaaS. It also examines how these approaches interact with
Toyota Way 2.0 to sustain competitive advantage. Design/Methodology/Approach: A case study examines Toyota’s public reports, press releases, and
industry analyses; data were coded thematically under DC theory and three core strategies: Agile, Lean, and Software-First. Findings: Agile enhances
Sensing via iterative feedback and rapid response. Lean fosters Transforming via Kaizen and waste reduction. Software-First accelerates Seizing with
OTA updates and new service models. Toyota Way 2.0 fosters synergy among these approaches, reinforcing competitive advantage. Research
Limitations/Implications: This single-case focuses on Toyota, relying largely on public data, calls for further cross-company or in-depth research.
Practical Implications: Manufacturers shifting from hardware-centric to software-driven models can replicate Toyota’s Agile-Lean-Software approach;
a corporate culture akin to Toyota Way 2.0 amplifies its effectiveness. Originality/Value: By demonstrating how Toyota’s culture and strategies
strengthen DC, this study clarifies how Agile, Lean, and Software-First drive digital transformation in automotive settings, highlighting the importance

of cultural alignment.

Keyword toyota way; dynamic capability; case; maas; agile

1 XE®»IZ

BHMEER

WTAE . H B E 2 13 CASE (Connected, Autonomous,
Shared, Electric) <> MaaS (Mobility as a Service) & \»- 7z
MOWEEZZ T, ~"—FvzT7HLD [0 Y] bV 7
P TR —CEREEHRTSE [ b0 0| ~ERLTVD,
Fric HARTHIc B W Tk, ~4 7V v FHE (HEV) 7772
AvA7Y Yy FE (PHEV) ~ORER’EE 52—/, RN
itk cizony 7V —REBHHFE (BEV) ~D ¥ 7 F2HEL T
BY. BEEX - -k REAEE R H O mIES A
Hill OHERE~ & BRI DR 2 LIR® T\ 512, KRIFFETIX, b
IEPHEET L [V —vERRI [TV AR V7 by
T 77 —A MR 25, RECEAIBRELEICHEIITH D XA
Fivr 4w 74 (LT DO ic¥o ks icg#Ees
AT 0% AT 5 2 8T, RO HBHEX DA 2t
R I REEEg FoRB {5 2L x BIE T

DC[1, 6] & %, ABICE T 2 IEBREE IS0 L T2
B I AL 2 T - MEFE T 2720 @ A (Sensing) |
[ (Seizing) | [FRERL (Transforming) | O =ZHHEH» 5 7«
ZMRTH Y. FHCEIEH L T = — X0 HE L W HE)
HEFICE VTR, 7Y 2T %8 U7z DC OBEEM A\
LENBRL

Lo L7ands, HEEEFCEREZY T, Y7 VT 77
— A MG DX (FYAAM TV AT+ —RA—vay) O
ML TYrAn - ) — Vi DC o ZHEZNZhic B
WIS ED X 5 B % JITT O 2 2 RRINICR L2581 Y 7
FY 2 TEERETIIWL OPEET 32, HEELFEORE
BESOMERIROT LB TERD o7,

YY—FHITRF 32 ERARRER
VY —F 2z xFav (RQ : I+ 3 %I CASE

Received: 2025-10-31; Published online: 2026-02-28

(Connected, Autonomous, Shared, Electric) * MaaS (Mobility
as a Service) RfROWE T 2 HGEREICE VLT, Y0 X5 AfE
HEH 702 A% C T DC (b L. BB 2 L C
W5 DD

LUF o FEKGH (H0) & 4 D DOE¥RE (H1~H4) %3%E
5, AW TlE. HI~H3 %@ U 0B 2l o h i L
7o LT, HA OMHFEMRERGEEST 2 2 & T, b 2 X OB
MOELY A TIE%E <, DC 2 WEMICED 28R 0T 7 —
FTHBHI EERT,

FERD (HO) : (M3 x@37ov A AR V) —vFI% -
V72T 77— A MEEEFRAICER T 5 2 & T DC
%t L. CASE - MaaS RfRIC 351F 2 #1 7 7 i 07 % i 7
LTWw3,]

HO X, Rt o2kt B OiFWEHTcH Y. DC O=H
# (B # (Sensing) . fili #& (Seizing) . # ¥ K
(Transforming)) 23, Z# b 3 DOEERIC L oCTED LI IC
mibE s 22 ARBNICHHET 200 TH L, COFEERME
BGET 3 72910, DC O =%HR I LI BRN a2 8B R 2 3
3 DOFENE (HI~H3) 2FEL. b OMENEH %5
W3 2 7= o IR (H4) ZBIMT 2,

R (H1~H3) :

H1 (A (Sensing) DKL) : [7 ¥+ 4 VBHFEDE AL,
WA 7Y v b BT Co TG %@ U T, Al (Sensing)
e &L T 2, RIEMARRBE T a2 i 7 4 —F Ny
7 DiEM 25, CASE * MaaS WD Sl 2 52 LIS IS 3 %
FCEEAREERET L 2RET 5,

H2 (B# X (Transforming) D¥&{L) : [V — VK OEA
1. IEER o PERR & ke ) S (Kaizen) %38 U C. K
(Transforming) /1% E& 43, ] 7u+ X DRE(l &M
RO A3, b I X OB AR RN E XA DL
ZIRAET %,

H3 (e (Seizing) D#ifk) : [V 7+ v 27 77— Mk



RRBIULEERMAERKT

Advanced Institute of Industrial Technology Bulletin Vol 19

HAFI04r

AREYT 4

ﬁﬁﬁwv%v‘x
ST HNREZ—=Y LRSSk
3;2,23‘ 3%5%‘% FHL, R ggg@?ﬁf Yamal Sasarat || A
iRt s7mex | [T EE 5 ETRRTTNO nsoreo [ T
NEVY ol DEGHFEORE
RSN ®
AP S
YTt T B |
i Ao ES | B et ey P
T nes byl 22N At ok
Tat2 HET5TER
1 BAF Iy o748 ) 7 1 OFEZR HFF : Teece, D. J. (2007). Explicating dynamic capabilities: the nature and microfoundations of

sustainable enterprise performance. Strategic management journal, 28(13), 1342.% & U, EZRERIFBIR (2010) 49 HICED&E, EHEMNE,

B HEEIC X V. OTA (Over the Air) BEHCH MY — & R
A% U T, ffife (Seizing) BEJIHME S 5, ) #i7z it
2DHGERELY A, CASE - MaaS WiRIC 1) 2 g B A %
RS % 2 L EET 5,

H4 (GHRZBREH) : [ 7V v AP E ) — v EMA
Ab¥, V7 2T 77— NEEEHEEST 2 Z & T, DC
DOEZFRPHAICHT I, BEEME XY EEIC T 2 HTE)
RBEEND, | ERNCHFE S T E T EHEOREN 25,
I EERRAFEMORR L 25 L ETRT,

2 YEkL B a—

BALF29vI514/,8EY T+ (DC) BHO#HAA

FAE, B ICBVWTTFYEAL NI VR T4 —A—Va v
(DX) & D4 — v 2t (Servitization) DD H T,
N=FT 2 THLDEYARETARLLY 77 2T 9% —E
AEHDOE YA RETA~DOIEINIEL TH Y, CASE DX
fRicEWCHEE X, 7Y 2 EffieHfiaIn, V7 v T
FEDOAf v TF )V sy MERREZRI D EBEELE o T 52),
HEHEAEETD CASE ® MaaS Fic k) [ b ] 26
[ Y] ~Dv7 FABEETHY, FhxEHHEOY 7+
vz 7R — v R A E U CHi 2 e ilifEal H & gt %
X o T 5[4], 21X, OTA (Over-The-Air) 7 v 75
— M X o THHREE A MRBER ICIRAE L, R A YT 4 R
g o m Ex HETIRY AASHEINTVWIERL, 20X
D 7 BRI~ DO IIGRE ST & BEGRIVICHE 2 B & L
T, X4 FIv 2754574 (DC) HImHPEHTH 3,
DC &id, ¥R OZ({%E &A1 (Sensing) | L [
8 (Seizing) ] ¥ 2 & dic, NHMERZ2 [ HHEK
(Transforming) | L CHREGEM) 75 4 0L % fESL - #HEFF - 2 B
NERTHSTH B0, 61, FHTHNER & dith= — X DL H
FLVWHBHEEZECIZ DC oBEEEIEH TN TV 35,

Teece i, DCO~A 7w 77 v F— a3y (microfoundations)
LT, MfoRxF, HMBEHEE R, BERREAHN=X
LR EEREEER-FT e ERLTWS[6, 7], BiIIET
. FIVF T4 T A — - 22T L (TMS) AR ED
HBEE AN =X LB HABOBIEE I 2 X2 5B L 2 V1R 5
CTEDBERWMINTEY[8, 9], Ko T v 2B 2GR L 724
EoFE T 2ICE W TEHEERE L TW5[10],

DC &%E3ik (F3 &1 2020) DEER

METIE, SEULADCO~frn 77 vF—vavil
THEREST 2 2 L 2R TR DA TV 5 [611], FFIC. HENE
FEZE T, AU S BRBEEICRE ST CHRIE SEAT I IC K & T
EE 2D EPERMENTVD12], FPIAXBRETE [ 3
£27 x4 2020] iE, 2001 FHEEDHEKD P I XY =4 (TPS
WD Tk (Kaizen) | & [EHE (Respect for
People) | DJFHAI) %, 7 ¥ 2 VREFRICHIE Ll & 2 72 57
®EHIZTH YD, I XEEFTROBERL TV v 4 MRS
FiE. V7 by TEEOFKEERAL WS, ZoREL
DRIFTIE. MR L B o R iRt 52 LT
DC # F%Xxds~47urryvy—vave LTHEEL, B
BZAIc 37 2 AN - WIGRE N 2 =0 2 1El e R eE 2L
N 5[14],

oA - U—VERMNDC D=BRIC5EZ FHE

7Y v A VBFEe Y — VR IR, BINEREE~OWEIC T & S
277w —F & LTHRITMETERINTE %, Vidgen &
Wang &, 7 ¥ ¥ A VEARSREN LRI A 7 VBB 7 4
— PNy JEEIC K o T O I LM L3¢5 2 & 2R L
TW3B[15], —/. V— vEIFIZ L £ ook oE %@
CLCruv AR EBEICN 2 @LT 5 LB RBINTED
(16, 17], FHIKDZHRES] (Transforming) 1S K ¥ %% 5.2
3 LS DITT o T B]18],



RRBIULEERMAERKT

1 TIv AN ) —VEEHNDCOEERICER DFE

Advanced Institute of Industrial Technology Bulletin Vol 19

DC DEHR TOXANVERORE Y- B DRE
R o WA o+ — R 7 OB (LB -1 20) o SEBRDHERR T LA SN
(Sensing) e HE=—ARLEMEALDOYT NV H A LR (22— — - A — o L EN T IR AT LA TR B AT
U— ZAFYR) ik
e o KIEMIBH%E ( Tterative Development) 2LV, H M7 R o fifEAIH OB K{LE HIELZ p 7'
(Seizing) LB A T AUGE
e JuRT U Ivat AT —AICLDEBREDOME o AR T ENIAE T TR
AL o FRRAAME (205 57— B — %) " REBRAIECER (Kaizen) 2 LT 36757
(Transforming) . BB A 77 L —s s (CL/CD) I KDL ol
. o FNERIEA L AL et

AT - EH R,

VI T7I77—R MR EFRFELIOREE

V7 U277 7R MMOEAIZ, WEOYV TPy T
BEHeT — 2RI XY eV A RET AVER ERIET 5 A Btk
BRI TWA, 21, HEOWETIZ, FTYEALT Ty b7
A= LRV 7 by THLOEIEE S L TREEN
BHEL T B T LR INT 28, G, FricHEsEEREIC
BWTZOT77u—FRBED XS ICHEHIN B2 ICDOnTOW
FEIRERITH o 72, AWFFETIZ. b 2 XD OTAFHT* MaaS
HEOEMEZN L., V7 by 27 TEOMBEESEAIC L
DISICEHBMT 22% WL 21T 3,

HEXvry S
LAEDFeATIt 2 B E 2 2 & BEIEEZEO SRR Z
MABFEN T LN S, H—IT, CASE % DX 28t BB HEESE I
BFEZTY Y AN ) —VHBHEHOUENRET SRR LT
b, WERDMIEDE L ZY 7 by 2 THEEDHEHICFEL, #H
Moo= ¥ o 7RKELES ABHEEE T AL TR AEN
S L 2B 3R R D v, B, HEBIE A —h —IC
X2 Y7 2777 —2 RIS 23 DC © =835 BRI
KD LS hEELRKITTOMICOWT, BARERMRAZ L,
SHOWFETIE, TV AN - V—=VHFE DCO=FEHRLED
BfR%E X W EENICHREET 2 2 e RERTH B L EZLN D,
AFFEIZINEDF v v TG A %L, HENEEZE O REH
LT, PIXOREHMICERL, 7Y v 4L - U —VE
VT T 77— A NRBORANAEHE P XY 2
A4 2.0 12X 2 3XLEIEA DC (KA - e - TR % v
IR LTV 2 2 2 ARSI 5 & W ) it e Fr
vy TORHICETEETELEEI LN,

3 WMEIE

RETHAL >

T=RAREZT A9 OFEERRHAL, I &L w5 HE—EHf
ENRICENSTZIT S H—FHBIoToF R E LT, (1)
NI TR E TV 2 EHE R AR ECHIFE 7 m 2 R 2 E I
D b, QMRS DCeTYr A - U— v
Fe7 &) & o BARIIGBIR & SR MGE L 2 3w A8 1T S
N5, —H. H-BHIITE I BCATREE SRR 2B % 720

fth D BB HEE~ DO IC oW TIERE RS HE
E7r %,

T—AIRE

DT offHili%z FIcER L, SN aERZINET 2L T
BEELZMHmML VWS, HAREECTLRAY V-2 i3AMD
JRERGEIE 23 2 — )5, FEGE SR & E = FRE o+
L 72, EEERZEATICK 2 =MAUE (triangulation) TfF
FEMEA TR L 72,

1) XL v a—:DC HimeT7 v 40 - V—-viFK. H
BB AR 2E D AR 1 B 5 B SR SOk - TR AR L. TR
L—LTV—0%RETSIZLTOHEMBL LT,

2) LR L2V Y —2 - IR IEH : b 22 DHAWRS
Ez LYY =2, ARY = THA b EONBIEHR % INE
L. 7¥% AN V—=VERELY 7 72T 77— A MK
BARICHER S 2 o o—RER L L7,

3) ¥ - ERFEOHE  THARKREM) LEATMEE
(5] : TH# Automotive]) DOHGERLFZIEH L. BENTE
BCIE L 2 fun ikl & Ol BB A, 75 I
BB 2 R INICHER L 72, b, EBGRH~OEREA v
A a—dfToTwhnizy (SHTFE). HiEdH T T
KINTOLEERPCIEICE S SICHBELZET 5,

S FIE

IWE LT —2IcBALTiE, UToXT v 7 Coatizito 7,

w2 — Pt : Xk 2 — it L 7= R 8 2% ¥ —
7—F& LT, REERCLFEOT F A P R - L 7,
EFH 2R EFNENIRLIC T — PR 2 RE D7,

@773V O : 2= FELERERIEKL 22085
TV v A VEFES [ (Sensing) | 153 2l ) —v
FFEA [ (Transforming) | Z{RET 2FHHl. v 7 b v
=7 77— A Mg A [Hife (Seizing) | % 5R(LT 2 HH7% &
ICHHEL 72,

QM7 L —L7 — 27 L O BRI 7L —L7 =2
L OB E L 7= 5% DC BERIL, 61T~ ¥ A v - U — VB
FEWFFEL5, 2178 & L FBE LR O BRI o TR YR R
L7z,

@HEGIM o g e —B Mo Fli © AZEER & BENE % H



RRBIULEERMAERKT

HiIcsBL 2o, FECAEERLVPHBRIALL -9 2T, 7Y
AL ) —voEESLY 7 Yy 27 EEM O IR
3 —E & R L 72,

HAEDORR

HWHHITE A P 22 DA ENRET 5720, ik
L EEM~OEEN L —ICi3FIRAH 5, LArL, Fa X
ENEBEHEEZ KT 20ETHY, VI VT 77—
2 h g~ DEL Y FH AT & U oM miE s e &I L 72
ANBERA~ O : AR S X CHEN—R O TH %
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SIICX Y, FAXBTIvAAFAFKEERTA LT, W
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ELMHHADBREREINTWE, &5 LAY AL, BEFEFEE
[I5]CRBENDE T Vv A L DEHINE - BEERE MDD K
Hl (Sensing) e/ Zm® 2 LT hikame AL TH Y. At
LD Hl 2 XFFT 28 ERTH 5,

1) —BAS L B (Transforming) EehDi&{E

Y — vEFOBERAIL, BENTBOER 7 v & X LHMEE %
ZIWICHEMAR T 2 /71 (Transforming) DA EIC& 5 LT
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NFY =y s BREEIHET 55y 7V =SS 2 HHNICH
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ZALT B HEFIBRENB S, 25 L8 %3, /KD HEHE 2
—H—DREBATH =R F AT A DHiIIE (Seizing)
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9)

ek 7 by 2 THERSICENT, TV AL U=V F
HEDE N L HbET Kaizen XfL%Z Y 7 b v = THIFTIC A <
BiEIERL A, [F—2NDaIa=r—vaviiFEHEl
L. HREFELD X 7Y v LA 15%8E L 72 ) & O
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o AL e bR EEDHLE L. P2 XY 24 2020
DARBERAFEHL T2, F/, [BE (Respect) | Diffifii A3,
V7P 2 THREF LA PRI VYT X BITIERER
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;5. VIO IT IF—ANDELZE

NAIR=T 7=
NRAIR=DROBWEERETS

YINIIT7I7—=AB B
OYT RO ERINEE (Arenea)
@V IO TP RN -l Bl \— K T 7 BRI Arenen
. \
. I —FzVJ)
JIhoT7 N\—REEBE YT 2
I—H— (I LVEEZE S LU— RIS DI7D7YIT—hTH &)
BEERIRTD =
\ 4 1
<\’<> 1: )
TAS s = 3 N
IN=Fox7 FWETIFIVY 5]
RI5DN—REOT7D%EH J\=BAARFLEDSI A i
1.Durability (BAHE) SYITHNRERVER
2.Parts Availability GZRBROAFLPIE) TH55
3.Repairablity (BEL®3 &) L )
1 Arene: /07 G/ LR XV DA —T S TN . *2 OTA:Over The Air. (FaZESRTEFED (1)

2 b3 zA 2020 DELETIL
HFRF : FOURIN (2021), [h34® 2030 £E LY 71 Fd&y] [20]

https://www.fourin.jp/report/ToyotaMotorsMobilityStrategyfor2030.html  $¥) Arene* 1 : A/ Z I > /LT WIS I Y #BIEL T4 -7
75y b7 #+—1L OTA*2 : Over The Air

Turcuaec
Pk
Rizonies

Value

AR

%
N L T ———

Mission

FULBETD

Bificreny FRE
= £ AROEREE
FOmn s THE R NETTE

<o, —
Sl Vision

— g5
VitzitppurpeecE
A s e TS

7

3 ba274B8Y 74—
WA b3 BE8E (2023) . [+ 3 XITEES] [21],
https://global.toyota/pages/global_toyota/company/vision-and-philosophy/code_of_conduct_001_jp_2.pdf

Toyota agile vision

SHUOBVTOFIPERRMEICBITD

& \ic

& e & 7otz & FH/n0—
1. RELEF—LOD 1. 1\ a—AM)—LEMR 1. RREEHALT-0H0D
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2. 7R —AERE —ERDA2I3
e 3 RHOBEMUOSENE = g 777D
Wid
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M 4 FARTIrALEY 3> [22]

H AT : Agile@Toyota North America (2018), https:/speakerdeck.com/wadak8sk/bei-mi-toyotaniokeruaziyairutoransuhuomesiyon

BEESLDCD=E%: Sensing, Seizing, Transforming ~ (Sensing) . (2) FIHFHE LT - A2 FZRCHAE - BAT S
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faxv A IR T 40V T4 —DE R DCO=EEHR % HEJ) (Transforming) %X AT\ 5 Z L HBHL IR o7
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DAHEICEB) L, (1) d5LB S0 2 BURIC i 2 2 A i, TV AR 7) oL ea—BEczy F2—% -0
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HRT © SEE R,
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LA FEOREG2 DC OFREICERE LT3 HMERBT 5,

5 #F%K

HIEOPFEM R LT 25 L. DT ¥ ¥ 4 VEHFED Sensing
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T 77— A MR Seizing ZILK L. T HIL, @I =F
BN R E RS 2 2 L TDC 2 UENICEDTnwE T L
DR T Nz,

1) CASE - MaaS fRIC 351 2 BIRYBRIEHEIC O M B L O
KGR © HE)EE¥Z CASE (Connected, Autonomous,
Shared, Electric) %> MaaS (Mobility as a Service) D HBIC X
D AW EA - TS LICEm LT3, &5 LZEIERET
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WY 77 L — L7 — 7 BT 5] REWMFER Y IC R o7z,
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REL. BINEE I 2 S 2 AREE 2 "B T %,
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¥t TchH s, Thbb., SEHILLTCO [BEE
(Respect for People) ] % [Bi1E{#) (Genchi Genbutsu) | %3,
RN 72 a2y —va VEREL, TV ALY — v
* RERICER T E 2 LN LR R R L Tv 2
ZEDMER TN, DC (ZEF) ORANARFEEL A BETF
WEAMCEALZGAELV b B LET 5,

INLOfRR» L, KFFEOFEBERKH HO [ 7 v 4 LB
F V-V V7Y 2T 77— R FEBROMANIEH I
£ % DC sl & H B DM ] ASCFFE AL, KE HA TR L
T ZFEOMESHTIC X 2 EOFENE DCItd ZLYTh 5 & f
Mic& 3, mZIC, FI XD LEKANT 7 u—F13.
CASE + MaaS DIt LT Atk o Fi4e B0 & FHsE 3 2 L
THHTh 2L T T, HERCBFET VRV T VR
—A—vav (DX) HEDSEET VLR VIGDE I LR
mIha,

EEERFE & DB

FATE T, 7Y v A VERFEDP WM %2 & 2 K15 Y
— VRS T e ZAEE M XL M6, VT F T T
7 —Z MRIBRF S ZAAALICE Y R AT AL HE 2R354
AEMICRBEIN TS —FH., BEHEED L ST —F
TxT eV 7MY T HRREEICHEINGEE T, chb =8
EHREFEE (Fa2vcd) LEANCERY &V, BIEE

NERETED T HFIIHCotTEh T ad oz,
AWFZCIE, FIXICBFET VXA Y=y - VT T

77— R MRIROEMRIBER E F I XY 2 4 2.0 OFESICE S
F Y —RHEHN— TR L ET, LA ZHTE LTV 3,

AREDEME - R EMR



RRBIULEERMAERKT

1 M EE c DC EimA e 3§ 2 =% 3K (Sensing -
Seizing - Transforming) %. 7¥ v AV Y —v -V 7}
777 —AMEBOMHAGDETED L ICHELTE 20 %
MY ET, DT Y 2 VI BT 5 BARNE T AR
ZRORL. P& T x4 2020 &) REHESR, cnb=F
EEMTT BT DC 2 ERILCHRIES ¢ 2 IHAZRE L,
EEESACDENRE ) % T2 T 2 BB 272 Bl S L
770

2) EBWEB : ~—F Y7 27 HhLoBFERERY 7Y =
TEROC Y ARET AT 2BICHEN T 25308 (HAkE
e, BETEERf & D BERE, BHFE 7o 2 R ofEHE(L R L) ITHf L,
TYx AN Y —vERBITEANT Z2EHHZ D LICERNTEH%
REL 72, Td 0D UxF—v2{t] %S 5 L<©, OTA
T 8 RGER Lk Ic R M2 R L. U — v R~ D
iR ERT 28EDSELLRY S 5,

SHROMRRE

SHoFEE LT, Ot A E AL BERE~EH %A
Fwge, QBRGeRER~Of viva—%BLTHET
OHEEIMY T2, %774 F =—vaik~DCHEHDH
MoFBOHE, F13H 5,

FERIFIZE S LTk, PR p-ERBICT Yy 41 ) —v
BEATE 0, BHRIICE > T & 28msut Wz, #
A€ Ve It B 28ZFANDOFEE LoTWnz0
. ZIE SRR - BEGUER M om0k v I
FEXAL & 25 O B 2 BEE L 72\

T, TV AN U=V R HERORIEE O FAKT IR
ERLANS, € WAl L WHIBTHEAINLTWSED
DL EBHEL L, Fic, BHRD D D3 Y EIIC
B ZEFEOLEBICEOTRED V22274 X (B ]
AN, HEMNEICETEZT7 Y v 4 VB ADEEEIC 7 -
TWw3 kW RIIC O WTIRIES 5,

PE#ELT, HROELEENREED [H DL ) DigAk] &,
BIRORASE - EFEST XA LTHET v AN - U —vEHE
WICEA S 20 0RBER L L2 HIET

(]

1). MAREHT, [HAABIHEMIEICES T 2 DX #IE—CASE
® MaaS ~DH Y fHAH OBK & FE—] , TREE R
72l , 123, pp. 27-35, 2023.

2). FOURIN, [fi5HBEHEET 2023) , pp. 12-15, 2023.
FOURIN

3. raxHEEHE, [Faxv 420203 X{TENES ],
2020. [ v 7 4 v]. AF5k
https://global.toyota/jp/company/vision-and-
philosophy/toyotaway_code-of-
conduct/?utm_source=chatgpt.com (g 2025-11-24) .
b2z BB ERA A AXBES A b+

4). PaIxEFHHE, [ a3 xHEaERER 2022] , p. 56,2022 [F
v I A4V AFk:
https://global.toyota/pages/global_toyota/ir/library/annual

Advanced Institute of Industrial Technology Bulletin Vol 19

/2022_001_integrated_jp.pdf (S 2025-11-24) . F 2 %
BB St ARy A b

5). [ L&k

6). Prime Planet Energy & Solutions, Inc,, [-¥v 7V —[i%
KB B ) — v oM L R, SHER, 2023, (4 v
7 4 v]. AF5E: https://www.p2enesol.com/#product (5
1 2025-11-24) . P2E * Vv

7). FIXEHHE, [bZ4AX V7 v =TT v 77— BT
57VR) ) —A],2023-03-15, [+ 3 2 faHasE#H
2023] PR, 2023. [#F v 7 4 v]. AT
https://global.toyota/pages/global_toyota/ir/library/annual
/2023_001_integrated_jp.pdf (S 2025-11-24) . b =2 %
BB RS A BES A b

8). FOURIN, [M5 AE)dfEHET] 2023] , pp. 12-15, 2023.
FOURIN

9). See3) ,p.3.

10). Toyota Motor North America, “Software Innovation and
Kaizen: A New Frontier in the US Division,” #:PN#R, 2021.

2 3Lk

1. D.]J. Teece, G. Pisano, and A. Shuen, “Dynamic capabilities and
strategic management,” Strategic Management Journal, vol. 18,
no. 7, pp. 509-533, 1997.

2. P.M.D. Miguel, A. Garcia, J. L. Montes, and C. De-Pablos-
Heredero, “Impact of dynamic capabilities on customer
satisfaction through digital transformation in the automotive
sector,” Sustainability, vol. 14, no. 8, p. 4772, 2022.

3. O.Vermesan, S. Waldhor, S. Bockrath, P. Pype, V. Lorentz, H. E.
Sand, R. Bahr, R. John, G. Mitic, G. Daalderop, and K. Kriegel,
“Automotive intelligence embedded in electric connected
autonomous and shared vehicles technology for sustainable green
mobility,” Frontiers in Future Transportation, vol. 2, 2021.

4.  G.Tomaino, W.Y. Leong, ]. Teow, N. Yang, M. Ben-Akiva, L. Lee,

C. Chen, J. Zhao, S. Li, and Z. Carmon, “Mobility as a service

(MaaS): the importance of transportation psychology,” Marketing

Letters, vol. 31, no. 4, pp. 419-428, 2020.

C. E. Helfat and M. A. Peteraf, “Understanding dynamic

capabilities: progress along a developmental path,” Strategic

Organization, vol. 7, no. 1, pp. 91-102, 2009.

o

6. D.J. Teece, “Explicating dynamic capabilities: the nature and
microfoundations of sustainable enterprise performance,”
Strategic Management Journal, vol. 28, no. 13, pp. 1319-1350,
2007. (EHERERQ2010). [7 4 -S€ Y 7 4 OHLRGH - BRI
L)

C. E. Helfat and R. S. Raubitschek, “Dynamic and integrative

capabilities for profiting from innovation in digital platform-

based ecosystems,” Research Policy, vol. 47, no. 8, pp. 1391-1399,

2018.

8.  L.Argote and Y. Ren, “Transactive memory systems: a
microfoundation of dynamic capabilities,” Journal of
Management Studies, vol. 49, no. 8, pp. 1375-1382, 2012.

9.  D.M. Wegner, “Transactive memory: a contemporary analysis of
the group mind,” in Theories of Group Behavior. New York, NY:
Springer, 1987.

N

10. V. Kaur, “Knowledge-based dynamic capabilities: a scientometric
analysis of marriage between knowledge management and
dynamic capabilities,” Journal of Knowledge Management, vol.
27, no. 4, pp. 919-952, 2022.

11. T. Felin, N.J. Foss, K. H. Heimeriks, and T. L. Madsen,
“Microfoundations of routines and capabilities: individuals,
processes, and structure,” Journal of Management Studies, vol.

12



RRBIULEERMAERKT

Advanced Institute of Industrial Technology Bulletin Vol 19

RO [) =778y 78| Sgfrikhg e U< o SEZ (FEll a8 s :
Special Epistemic Zones) Bk & <=V FF 2 — FBUR

SEZ (Special Epistemic Zones) and multitude policy as leapfrog-type developmental strategies of the modern civilization

AT 7 v
Mitsuhiro Maeda

VBN BE BN R EBER " Advanced Institute of Industrial Technology
*Corresponding author: Mitsuhiro Maeda, maeda-mitsuhiro@aiit.ac.jp

Abstract  The objective of this study is to position the Diversified Evolutional Path Model of the Modern Civilization within the framework of the
Civilizational Evolution Model of Applied Infosocionomic. The author contends that today, with all Global South states simultaneously pursuing
modernization, constructing the Diversified Evolutional Path Model of the Modern Civilization is imperative. The author proposes a “Leapfrog-
type” developmental strategy as a new approach based on this model. This strategy includes: an “Developmental Strategy Leapfrog” that begins
with DX (knowledge intensive industries) skipping labor intensive manufacturing and capital intensive manufacturing, an “Industrial Revolution
Leapfrog” that begins with the third industrial revolution prior to the first and the second industrial revolutions, an “Industrialization Leapfrog”
that begins with the second industrialization (autonomation) before the first industrialization (automation), and an “Informatization Leapfrog” that
starts with informatization before nationalization and industrialization.In any case, it is technically crucial to create new wisdom through interop-
erability platforms within cyber-physical systems. In Global South states, universities and research institutions are expected to play a role in both
establishing and operating these platforms, as well as d-HRD (Digital Human Resource Development). The author proposes referring to universities
and research institutions fulfilling such a special role as “SEZs (Special Epistemic Zones)” and advocate for the developmental strategy they guide
as a “New Brain Location Policy.” Furthermore, for the “Information Leapfrog,” we propose a multitude policy that promotes public-private part-

nership governance, where giant platformers assume responsibility for certain governance functions of social systems.

Keywords applied infosocionomics; leapfrog-type developmental strategy; sez (special epistemic zones); multitude policy
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Abstract

This study aims to identify factors that promote changes in attitudes and behaviors regarding work styles, and to clarify measures for

enhancing workforce mobility. This paper focuses on external experience and transition experiences, quantitatively analyzing them through a ques-
tionnaire survey. The results showed that awareness and behaviors forming the foundation for career self-reliance are promoted by such external
activities and transition experiences. Factors highly correlated with job-changing intentions included external activities in fields different from one's
job, transfers, obtaining qualifications or starting one's own business, experiences of failure, and experiences deeply contemplating the meaning and

value of work.

Keywords transitions; external experience; work-related attitudes and behaviors; talent mobility; career self-reliance
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ZlEm oD wZ LA b 3.44 0.73 0 3.28  0.67 2.89 kx
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I CUpldR 323
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LDz L {4 3.58 0.70 3.40 0.74 3.28 0.67 _6.11 *x 1>3
BEHHEE 3.08 0.82 3.05 0.80 1.39
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iRy 575 000 3.32 0.77 3.20 0.73 3.04
BH Y FTT 4T 3.43 0.70 3.24 0.74 3.04
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2 FBH
ZRME=H )T 3.38 0.67 3.28 0.66 3.15
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RV vz Lk th# 3,63 0.72 3.39 0.73 3.28
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AL PEEER] 13, FOBEERLMEIC O TELEZX S
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(R 278 ), [0 vz e&Em] o 2 ﬁ? [
. TA2ZAEEN ] © 3 W, TEHEm] cowT, #4
TOHFEN R ERE L L (RS Y) ﬁaiﬁ%%ﬁﬁ& L
BHLOVARCERBEr o, (227077747 &
oG] X, hbco ARMZAERERS VL ditco A
FEW BRI L (RS S V) BRIT. iR LHEX
D B HEBICAFRD D > Tz,

O FHIE - BERER
KGOS - AMERRER D D BT, RS - AERER L L (SRS

D) BE, IGHEREER L LI L ORICE R E R b ol [Va 7
22774V ©3RTF, MEFERF VICHT 2E# TH
CREFEWE] o 2/ F, [©H 7w k,h\ﬁj D2 KT, A

ZERHEES ] © 3 WAT. [EER] icowT, #iig - BER
Bed DB L RS 4Ln&7fx%ﬁ7§: L ($ET§%‘|’X%~335 D) B3, $KT%%7|’B:
B LEEX 0D QO B ICH S E D o 72, Fs?é@ﬁﬂ"lu%J N
U - WERSD R, R LX) DAREIK ﬁﬁ)
2o Tz,

@ FLLo|EPFELOHIL
FEHOIHELTEDOHAVRRD VBT, T oIER
T b oA (EHESED D) B, IEREL LT of
CEBESE I b o, [Yasl 257574 v27) @3 AT
MEFEA X ICNT 258, [BOCREFEN | 0 2 W+, [+
D7z kER] ©2 /T, [ X ZBMEEN ] © 3 WT. [HEH
BRI ICOWT, FEBOHERTEIDOHVRERD VL T
EbDFEERT LD DAV A L (EiEEd ) #2. In
BERRER A LT L D D AR ICH AR o 7. RENEE | 13
FEDOIERLT ED OHVRERD Y FED, IR L X
DY EREICHEEEED» > T,
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KANPKIFEDIHR « NGRS VL. RALKEORHA -
NEREER 7 L (kSRR s 0 ) B, R LB L oflichE
BEE o, (&R0 05 7574 v ), [N Z 75
A v 7 MEEAF VST 2ER]. THCREFEE| 02
HT, [ 7mnwz &R o2/, [XX25BMEENH] 03K
T TGS A 1IcDon T, fEE - AERERD O B LIS - BE
B L (WeRRERD v ) B2, IERBRA LIV AR
BRDBED o7z, [HEBNEE ] 3. RAPCKEOHL - NER
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£ 12 OLEBRBEOREAECOEEIIL B UHBRER

iR Y
_HEREOAT LR
TERSY  CERLOU 3 EGHERERL
n=162 n=308 n=155
¥5 D FH D FHH D HE

ZELER

Va7 T7T 40

227277747 3,70 0.67 3.49 0.67 3.21 0.66 21.29 *xx 1>2>3
Btk 77747 3.29 0.80 3.15 0.70 2.98 0.67  7.17 #*x 1,2 >3
B 77742 3.30 0.81 3.22 0.69 2.96 0.68 _9.90 kxx 1,2 >3
A b S8k 3.43 0.69 3.31 0.66 3.06 0.61 _13.53 sk 1,2 >3
H O R M
FEMRAIITE) 3.12 0.83 2.98 0.79 2.77 0.62 8.42 =*x 1,2 >3
PR O I 3.23 0.79 3.05 0.73 2.86 0.58 10.64 % 1>2>3
LY oz LR
PN:H 3.83 0.73 3.57 0.76 3.40 0.67 14.22 *kx 1>2>3
g 3.56 0.73 3.34 0.70 3.17 0.66 12.15 #**x 1>2 >3
BB EE 3.12 0.79 3.00 0.80 2.88 0.62 _4.17 x 1>3
A BB
TE=H VT 3.41 0.63 3.23 0.65 3.03 0.60 14.74 k% 1>2>3
aykm—n 3.61 0.54 3.36 0.65 3.15 0.61 22.37 #kx 1>2>3
R 1Y) 501 ik 3.52 0.60 3.39 0.68 3.12 0.66 _15.69 sk 1,2 >3
[ F ] 3.45 0.89 3.14 0.85 2.93 0.80 14.99 k% 1>2>3
*%%p <0.001, *%p<0.01
£13 QAEFRKICLIHBOECOEEICL ZLHEHER

__ EEERSY

FEFRICLDHEEDEL

THERHY  2EROU U EEERAL

n=111 n=359 n=155

SO 5 D 5 SD Fi& ZELR
vas e s I3T7T 40T
ZA7 277747 3,79 0.56 3.49 0.70 3.21 0.66 24.33 ek 1 >2>3
BtRr 575747 3.45 0.71 3.11 0.73 2.98 0.67 14.65 *kx 1> 2,3
Wy 777 42 3.48 0.7 3.17 0.72 2.96 0.68 _17.29 *xx 1>2 >3
fhgEr okt 3 ik 3.60 0.66  3.27 0.66  3.06 0.61 23.05 %% 1>2 >3
A EkE
FEREATTE) 3.27 0.83 2.96 0.79 2.77 0.62 14.16 *kx 1>2>3
B O T 3.33 0.70 3.04 0.76 2.86 0.58 14.47 *kx 1>2 >3
R fznZ
PN 3.76 0.73 3.63 0.76 3.40 0.67 8.79 #kx 1,2 >3

3.53 0.77 3.38 0.69 3.17 0.66 _ 9.09 #kx 1,2 >3

3.19 0.82 3.00 0.79 2.88 0.62 8.79 *x 1>3

3.44 0.67 3.25 0.64 3.03 0.60 5.50 #kx 1>2>3
ay ka—n 3.61 0.62 3.39 0.62 3.15 0.61 14.29 #kx 1>2>3
B B i 3.60 0.66 3.39 0.64 3.12 0.66 9.09 *kx 1>2>3
[ 7S] 3.29 0.93 3.24 0.86 2.93 0.80 8.17 #kx 1,2 >3
*%%kp<0.001, *p<0.05
K14 Qo fE - YR T - RERROGEICL I HRER

ERiIERRH Y
SHOEE - VRS - RERR
1ERHY  2HEROU EEERAL
n=36 n=434 n=155

S S 5 D 5 SD Fi& ZELE
EMEN A A e
ZA 2577 4v7 351 0.73 3.57 0.67 3.21 0.66 15.85 #%x 1,2 >3
BtRs 575747 3.12 0.86 3.20 0.73 2.98 0.67 5.32 %« 2>3
Wy 77747 3,19 0.79 3.25 0.73 2.96 0.68 _9.24 #xx 2 >3
fhdEr okt 5k 3.41 0.71 3.34 0.67 3.06 0.61 11.64 *xx 1,2 > 3
H EkE
AR (T E) 3.13 0.80 3.02 0.81 2.77 0.62 6.93 #kx 1,2 >3
B O T 3.02 0.88 3.12 0.74 2.86 0.58 7.71 #*kx 2 >3
R fznZ &
A4 3.47 0.89 3.68 0.74 3.40 0.67 8.90 kx 2 >3
fhgE 3.32 0.80 3.42 0.71 3.17 0.66 _ 7.34 *kx 2 >3
BB = 3.14 0.95 3.04 0.79 2.88 0.62 3.09 * 2>3
A B RH
ET=H )T 3.33 0.69 3.29 0.65 3.03 0.60 10.38 #kx 1,2 >3
ayhka—n 3.42 0.66 3.45 0.63 3.15 0.61 12.87 #kx 1,2 >3
AR 0 3.49 0.72 3.43 0.65 3.12 0.66 13.69 #kx 1,2 >3
(R 7S] 3.15 0.84 3.26 0.88 2.93 0.80 2.30 #kx 2 >3

*iekp<0.001, *%p<0.01, *p<0.05
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* 18 DHEOEKRCMMEICO VW TECEZ ZBRBROEEICL ZHK

1HRBRHY  2HERRL  3EHEERRL
n=63 n=437 n=155
5 D 5 S 5§ D Fi& SELR
a7 I7T 4
222277747 375 0.65 3.53 0.68 3.21 0.66  18.72 *xx 1 >2>3
BtRs 7277407 3.52 0.84 3.14 0.71 2.98 0.67 12.71 *xx 1>2>3
WY 77742 3.59 0.79 3.19 0.71 2.96 0.68 _17.79 *xx 1>2 >3
fhEx e ict3 55 3.72 0.66 3.29 0.66 3.06 0.61  23.81 #xx 1>2>3
[ CUR R
FERRIOATE) 3.43 0.74 2.97 0.80 2.77 0.62 17.19 #*xx 1>2 >3
HR O 3.33 0.79 3.08 0.74 2.86 0.58 10.81 sk« 1>2 >3
RV T LR
NE 3.75 0.79 3.65 0.75 3.40 0.67 8.10 sxx 1,2>3
{Lge 3.69 0.76 3.37 0.70 3.17 0.66 _12.86 s« 1 >2 >3
R I E 3.27 0.66 3.01 0.81 2.88 0.62 6.07 *x 1>2,3
A LR
T=XY T 3.53 0.59 3.26 0.65 3.03 0.60 15.62 sk« 1>2>3
2y hr—)b 3.63 0.53 3.42 0.64 3.15 0.61 16.39 sk 1 >2>3
BT B R 3.63 0.55 3.41 0.66 3.12 0.66  17.05 #xx 1 >2 >3
BRI AR 0] 3.56 0.90 3.20 0.87 2.93 0.80 4.56 xkx 1>2 >3

x4k p<0.001, *%p<0.01

%16 OHELTOEERAELDHEVOEEICL BLBER

EIERRH Y
HELTOEERAEDHERL
1 RRHY  2RBRRL JEEERLL
n=148 n=332 n=155

5 SO 5 D 5 SD Fi& ZELE
Cal s I7I7T 4T
222057747 374 0.61 3.48 0.69 3.21 0.66 24.01 *xx 1>2>3
BtRr 5754007 3.43 0.74 3.08 0.71 2.98 0.67 17.48 *kx 1> 2,3
WA 777 47 3.48 0.66 3.14 0.74 2.96 0.68 21.35 #xx 1>2 >3
RV IC T 5 3.55 0.64 3.26 0.67 3.06 0.61 22.03 ##x 1>2>3
B O Bk
Rt 178 3.26 0.75 2.93 0.81 2.77 0.62 17.03 #kx 1> 2,3
RO IE 3.22 0.74 3.06 0.75 2.86 0.58 9.84 xxx 1,2 >3
R0 Tz L&
NA 3.68 0.77 3.66 0.75 3.40 0.67 7.61 x 1,2>3
a3 3.52 0.74 3.37 0.70 3.17 0.66 _ 9.62 **x 1,2>3
B EE 3.18 0.76 2.98 0.81 2.88 0.62 6.23 *x 1>2>3
A S ZBH
E=H YT 3.43 0.65 3.23 0.64 3.03 0.60 15.32 xx 1> 2,3
ay ka—n 3.54 0.64 3.40 0.62 3.15 0.61 15.58 *xx 1,2 >3
AN R 3.09 0.73 2.89 0.70 3.12 0.66 16.46 **kx 1>2 >3
A AE [ 3.33 0.89 3.21 0.87 2.93 0.80 5.45 *x 1,2>3

##%p<0.001, *##p<0.01, *p<0.05

=17 OHEUATOEELAL DHEVWDOEEIC & B LEHR

StiRaRd Y

HEBLUATOEERZAEDHER

EEES
D
ABDEHRCMIEZE R E X DR
1:28HY  RBBRRL  3EHEERAL
n=89 n=381 n=155
5 SO 5 D 5 SD Fi& ZELE
al I3 T7T 40
22277747 372 0.63 3.53 0.68 3.21 0.66 18.98 xx 1 >2 >3
BtRs 777407 3.51 0.71 3.12 0.73 2.98 0.67 16.32 #kx 1> 2,3
RBAM 7 777 47 357 0.72 3.17 0.71 2.96 0.68 20.70 *xx 1>2 >3
R F VIc ki Sk 3.60 0.66  3.29 0.66  3.06 0.61 20.33 *xx 1>2 >3
H CLAR R
FEAGRA1T 8 3.34 0.79 2.96 0.79 2.77 0.62 16.00 *kx 1>2>3
BRI 3.32 0.73 3.06 0.75 2.86 0.58 12.12 #xx 1>2 >3
R0 T kK
PNC 3.67 0.79 3.66 0.75 3.40 0.67  7.57 #kx 1,2 >3
fune 3 3.64 0.75 3.36 0.70 3.17 0.66 12.79 *kx 1>2 >3
HEEE 3.13 0.77 3.02 0.81 2.88 0.62 3.52 x 1,2>3
A LRI
E=H )T 3.56 0.64 3.23 0.64 3.03 0.60 20.67 #xx 1>2>3
ayha—n 3.62 0.62 3.41 0.62 3.15 0.61 16.00 *xx 1>2>3
AN R 3.65 0.73 3.39 0.62 3.12 0.66 17.18 k% 1>2 >3
R 1) 3.49 0.80 3.19 0.89 2.93 0.80 12.70 *kx 1>2>3
##0kp<0.001, #%p<0.01, *p<0.05
£ 19 @B TOBRI - RERROBEICL 2 HBHER
(o Tt L)
T U 721288
1ERHY  2EROU 3 EEERAL
n=161 n=309 n=155
5 SO ¥4 S Y45 D Fi& ZELE
Vad I3 7T7 40
B2 277747 3,69 0.70 3.50 0.65 3.21 0.66 20.44 *xx 1>2>3
MtRs 777407 3.28 0.81 3.15 0.70 2.98 0.67 6.79 * 1,2>3
Wy 777427 3.37 0.78 3.18 0.69 2.96 0.68 12.83 *xx 1 >2 >3
A F Ic T 5% 3.37 0.73 3.34 0.64 3.06 0.61 11.57 *#x 1,2 >3
B O
FERRAT ) 3.14 0.83 2.98 0.79 2.77 0.62 8.96 *xx 1,2 >3
B O T 3.12 0.83 3.11 0.71 2.86 0.58 7.39 #kx 1,2 >3
R0z L&
A4 3.70 0.81 3.64 0.72 3.40 0.67 7.92 #kx 1,2 >3
pi:3 3.55 0.76 3.35 0.68 3.17 0.66 11.90 #xx 1>2 >3
BB = 3.01 0.86 3.06 0.77 2.88 0.62 3.07 * 2>3
A B RBH
ET=H )T 3.37 0.70 3.26 0.62 3.03 0.60 12.06 *xx 1,2 >3
ay kr—n 3.50 0.68 3.42 0.60 3.15 0.61 13.81 #xx 1,2 >3
1 3.51 0.69 3.40 0.63 3.12 0.66 15.03 #xx 1,2 >3
[ 7S] 3.37 0.90 3.19 0.86 2.93 0.80 2.64 *xx 1>2>3

#4%p<0.001, *%p<0.01, *p<0.05

& 20 OMETOIEL S L VD AN > - REBROBFEICL 2 LB

S

FRRERR D Y

FEETORMEN D X VAR D 78R

1:888HY  2REBRRU EHEERLL
n=107 n=363 n=155

5 SO 5 D 5 SD Fi& ZELE
Cad I3 T7T 40
220277747 3.68 0.65 3.53 0.68 3.21 0.66 18.00 #*x 1,2 >3
B%s 5757 47 3.38 0.71 3.14 0.74 2.98 0.67 9.84 *xx 1>2,3
R 777 47 3,45 0.71 3.18 0.73 2.96 0.68 15.26 #xx 1>2 >3
R C kT % 3.50 0.69 3.30 0.66 3.06 0.61 _15.36 *xx 1 >2 >3
H CUAR IR
Rtk )17 8h 3.25 0.75 2.97 0.81 2.77 0.62 12.24 #kx 1>2>3
FPR OIS 3.26 0.74 3.07 0.75 2.86 0.58 10.51 #*kx 1>2 >3
SUFEAN G
NCE 3.65 0.74 3.66 0.76 3.40 0.67 7.56 #kx 1,2 >3
fge 3.46 0.71 3.40 0.72 3.17 0.66 _ 7.31 #kx 1,2 >3
B TS 3.03 0.86 3.05 0.78 2.88 0.62 2.79
A B BE
ET=H YT 3.42 0.64 3.26 0.65 3.03 0.60 13.09 #xx 1,2 >3
ay ha—n 3.50 0.64 3.43 0.62 3.15 0.61 13.50 *xx 1,2 >3
B B S i 3.50 0.68 3.42 0.64 3.12 0.66 14.23 #kx 1,2 >3
R ) 3.29 0.90 3.24 0.87 2.93 0.80 3.02 #xx 1,2 >3
80k p <0.001

1HERSY  2ERLL EERERARL
n=55 n=145 n=155

5 SO g SO g D Fi& ZELER
Cas 5T TAT
220077747 364 0.65 3.55 0.68 3.21 0.66  16.10 **x 1,2 > 3
R 77747 3.30 0.83 3.18 0.73 2.98 0.67 5.84 xx 1,2>3
R Y T 7T 4 " 3.44 0.79 3.22 0.72 2.96 0.68 11.52 %% 1,2 > 3
fEHERAF LIS D 3.41 0.73 3.34 0.66 3.06 0.61 11.74 %% 1,2 > 3
B O R
FEh AT 8 3.13 1.00 3.02 0.78 2.77 0.62 T.10 #%k 1,2 > 3
HIROE 3.37 0.93 3.08 0.72 2.86 0.58  11.57 % 1>2>3
/ANy ]
NE 3.83 0.71 3.64 0.76 3.40 0.67 9.23 xxk 1,2 >3
fge 3.63 0.83 3.39 0.69 3.17 0.66 9.96 %%k 1 >2>3
B E0INES 3.12 0.87 3.03 0.79 2.88 0.62 3.06 x 1,2>3
A 2R
TE=HY T 3.40 0.73 3.28 0.64 3.03 0.60  11.13 sxx 1,2 >3
ay ha— 3.57 0.61 3.43 0.63 3.15 0.61  14.09 s*xx 1,2 >3
TR S 3.59 0.70 3.42 0.64 3.12 0.66  15.26 s 1,2 >3
TRTk A 1 3.48 0.95 3.22 0.86 2.93 0.80 1.95 #xx 1,2 > 3

#%%p<0.001, **p<0.01, *p<0.05

37



RRBIULEERMAERKT

Advanced Institute of Industrial Technology Bulletin Vol 19

%21 OHATOARENAFERROBEICL ILERE %24 OEACREDHES - NERROEHEICL D HERER
SRR ERERGY
HATOERNLFTRR AAPRIRDKS, - M5&
1RERHLY  2HRBRRL  3EREIEERRLL 1:.%%5%250 z:gggg;b 3:§£%i%ﬁ@b
n=39 n=431 n=155 n= n= n=
WS ¥ S0 FH S HE  SEE S,
CaT s A7 V2T U774
B2y 2FTF 427 377 0.81 3.54 0.66 3.21 0.66 17.81 wex 1,2 > 3 4277577 >7  3.60 0.61 3.5 0.68 3.21 0.66 16.03 #kx 1,2>3
BiR7 777 1> 7 357 0.85 3.16 0.72 2.98 0.67 11.13 e« 1>25>3 e, 2o, 3% ok a0 0T 28 D61 Bk 23
A 274%7 WM 577 v/ 303 076 3.25 0.3 2.96 0.68 _9.13 ek 1,2 >3
BEMI T 77 47 3.54 0.8 3.22 0.72 2.96 0.68 1277 swx 1>2 >3 e e L e LD LA L S8 e LI
T A o xt T % Sk 3.75 0.8 3.31 0.64 3.06 0.61  _19.86 #%x 1> 2 > 3 AR me A 233 3. -2 0. : :
B Ci T i 4 127 0.6 2w 1,2
78D 351 0.8 299 0.9 277 0.62 1541 e 1>2>3 Eoa 301 000 01 006 286 0.0 791 e 1203
EHOEA 3.29 0.85 3.10 0.74 2.86 0.58  8.73 ¢ 1,2 > 3 YN
R0 oo LT I 3.79 0.71 3.63 0.76 3.40 0.67  9.14 ek 1,2 >3
N 3.60 0.85 3.67 0.75 3.40 0.67 772 #xx 1>2>3 e 3.40 0.70 3.42 072 317 0.66 _T.02 ¢ 1.2 >3
ok 3.58 0.76 3.40 0.71 3.17 0.66 _ 8.18 s 1>2>3 EROEE 313 083 3.02 0.79 2.8 0.6 3.6 * 1>3
EEAEE 3.18 0.86 3.03 0.79 2.88 0.62 _3.47 * 1>2>3 ArRA 3 06 a2 e A0 060 T 2o
A 2RI E=F VT . . . . . . . kxkk 1,2 >
T 34707 328 0.64 303 0.60 1191 e ] 23 S %6 0.6 341 066 31> Db 1549 w1253
av km—n 3.54 0.77 3.44 0.61 3.15 0.61 13.34 s 1>2>3 BBy i 56 0. 41 0. 12 0. : .
TR 3.55 0.75 3.43 0.64 3.12 0.66 14.25 wxx 1>2>3 BER 310 0.86 3.26 0.88 2.93 0.80 1.86 x 1.2>3
Tk 3.67 0.83 3.3 0.76 2.93 0.80  9.94 wex 1 >2 >3 p<0.001, ##p<0.01, *p<0.05
*4%p<0.001, *p<0.05
Py
6 =5
%22 OffE - DEEROEEIC L 5 RS -
D) ARETIH, 9, HANEEIRBEOEEIC X 5 LB R2 5 D
Tl - R e ~ " e
TERSY  EEEL 3 EMEREL BE R, EHRBRO A IEIC X 5 EHER 2 b 0 B R 2 b~
__n=182 _ n=288 _ n=155 . e —_
T S 5 S 95 D HE SEH %, DOWTHRAEMICERL, RZICAHELOEM LIESICD
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Workshop development of digital human resources in business companies: Project simulation workshop
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Abstract The promotion of digital transformation(DX) has become essential for companies, and it is increasingly recognized by business compa-
nies as a source of competitiveness. Therefore, it is necessary for companies to develop and maintain internally digital human resources. This paper
identifies key competency-related issues based on prior research and survey analyses with respect to digital skills and competencies. Additionally,
the paper introduces the design of a project simulation workshop and the results of a trial workshop.
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Evaluation of a workshop for digital human resources development in business companies
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VBRORUER L 2R SRR AR R%E Advanced Institute of Industrial Technology
‘Corresponding author: Kiyomi Miyoshi, kiyomi@aiit.ac.jp

Abstract  This paper reports on the overview of the “Project Simulation Workshop” and an evaluation of its effectiveness. The workshop was
designed to foster digital human resources in business organizations by enhancing three key competencies: proactively engaging others, contributing
through business and domain knowledge, and maintaining motivation for work and learning. Participants were mid-level and junior employees
engaged in system planning. Through self-expression activities and project simulations, they reflected on their behaviors and discussed with peers.
Based on questionnaire responses and interviews, the workshop was found to improve self-awareness and teamwork attitudes, and fostered new
insights through discussions with others. Some participants also showed behavioral changes in the workplace. The results suggest that this workshop

can be an effective method for digital human resources development.

Keywords competencies; digital human resources; workshop; workshop evaluation; business companies
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Considerations about how satisfaction with individual items and exchange rates affect overall satisfaction among foreign visitors to Tokyo
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*Corresponding author: Yusuke Miyoshi, miyoshi-yusuke@aiit.ac.jp

Abstract  This study investigates factors influencing overall satisfaction of foreign tourists to Tokyo in 2022, amid COVID-19 recovery and signif-
icant yen depreciation. Despite the pandemic's impact, inbound travel began to recover in mid-2022, aided by eased border restrictions and a weaker
yen, making Japan more affordable. The research explores whether exchange rates or satisfactions by item affect satisfaction. Results from regression
analyses show that satisfaction with food, sightseeing, transportation, and currency exchange significantly impacts overall satisfaction. However,
relative exchange rates do not have a direct effect. Notably, transportation satisfaction contributed most to overall contentment, highlighting Japan’s
technological and safety advantages. The findings suggest that while yen depreciation influenced travel decisions beforehand, it did not directly
enhance satisfaction after the visit. Future research should focus on how specific experience factors, especially transportation, can further increase
tourist satisfaction and promote tourism growth.

Keywords inbound travel; satisfaction; currency exchange; multiple regression analysis; multilevel mixed-effects model
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Verifying the price effect on vacancy rates with the hedonic method and econometric causal inference: A nationwide municipal-level panel analysis
on the robustness of the instrumental variable approach
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Abstract  This study examines whether housing prices causally affect the rate of “other vacant houses” in Japan using a municipality-level panel
for 2008, 2013, 2018, and 2023. Guided by hedonic price theory, the outcome is the log vacancy rate and the key regressor is the log transaction price.
To address simultaneity and reverse causality, we estimate a fixed-effects instrumental-variables (FE-IV) model with municipality and year fixed
effects and cluster-robust errors. Instruments include a shift-share (Bartik) design and interactions between a station-15-minutes share and year
dummies.

Point estimates generally suggest a negative elasticity of vacancy with respect to prices. However, identification diagnostics raise material caveats:
the Kleibergen—Paap rk Wald statistic is 12.02 (borderline for weak instruments), and the Hansen ] test is rejected at p<0.001, casting doubt on the
exclusion restrictions. Hence, within our data and design, a definitive causal claim that higher prices reduce vacancy is not warranted. As a secondary
result, the vacancy equation exhibits a U-shaped nonlinearity in aging (negative linear and positive quadratic terms); with interactions, the quadratic
term with a city-center dummy is positive and significant, while the linear interaction is not.

These findings counsel caution in policy arguments that presume strong price-signal effects. Future research should strengthen identification via
exogenous supply-side shifters, refined leave-one-out shift-share construction, exogenous financial shocks, and spatially robust inference, comple-

mented where suitable by difference-in-differences.

Keywords vacant housing; fe-iv; shift-share; weak instruments; nonlinearity
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BENZLETIV (YRTLGMM) ISk 2HEEEFzy 2
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Analysis and considerations on the tourist activities of inbound visitors to Japan through principal component analysis
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Abstract This study analyzes the behavioral patterns of international visitors to Japan based on activity data from the Japan National Tourism
Organization’s survey on consumption trends among foreign visitors. Principal component analysis (PCA) was applied to categorize visitors by
country of residence and their travel behaviors. Results indicate that visitor activities are influenced by cultural background, income level, and
geographic proximity. Western countries tend to engage in cultural and natural experiences, while East and Southeast Asian visitors show stronger
preferences for shopping and leisure activities. These findings provide implications for regional tourism strategies and targeted promotional

campaigns.

Keywords inbound tourism; activity analysis; PCA; visitor segmentation
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a comparison of thailand and cambodia

Abstract This study focuses on ideathons, a method of entrepreneurship education gaining attention in developing countries, and aims to

analyze the components of pitch decks (business plan slides) created by students. Specifically, it targeted an international ideathon held in Sep-

tember 2025 at universities in Thailand and Cambodia (agricultural sector, 8 teams total). The collected pitch decks were qualitatively and quanti-

tatively compared and analyzed from five perspectives : (1) Ul specificity, (2) market size estimation, (3) revenue model, (4) prototype, and (5)

social impact.

The analysis revealed distinctive differences in the emphasis points of the pitches between the student teams from both countries. Thai teams

demonstrated higher resolution in UI design and excelled in the specificity of financial planning, such as market size estimation using

TAM/SAM/SOM and break-even points, presenting an overall “product-oriented” composition. In contrast, Cambodian teams showed a rela-

tively stronger “social innovation orientation,” emphasizing solutions to social challenges like reducing middleman exploitation and including the

illiterate population, with a tendency to clearly present social KPIs (Key Performance Indicators). This difference suggests it reflects the maturity

of each country's entrepreneurial ecosystem and the distinct social needs they face. This analysis demonstrates the potential of students in devel-

oping countries and provides insights for designing entrepreneurship education programs tailored to each region's characteristics.

Keywords developing countries; ideathon pitch deck; comparative analysis
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From imitation to differentiation: Business model evolution in China’s second-hand retailing through the case of Duozhuayu

Ft Efer
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Abstract  This study examines Duozhuayu, a Chinese second-hand retailer, focusing on its shift from imitation to differentiation as a latecomer.
Adopting a C2B2C model inspired by BOOKOFF and Second Street, it addressed quality and efficiency issues in C2C trade. Field surveys in Shanghai
reveal strategies such as stylish cultural stores, HRM for retention, and in-house logistics. The case shows how late entrants can turn imitation into

competitive advantage.

Keywords Duozhuayu ; Fast Mover; Second mover
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Abstract  This paper investigates the spatiotemporal optimization mechanisms of distributed multi-agent systems (DMAS) in large-scale intelli-
gent control scenarios. Building on the Actor—Critic reinforcement learning framework, the study models each agent’s local decision process within
both spatial and temporal domains, where performance evolution is influenced by the communication radius k and temporal horizon 1. A closed-
form analytical expression of performance gain 4J;(k,1) is derived to quantify the marginal and boundary effects of spatial expansion and temporal
foresight. The results reveal three essential properties —monotonicity, diminishing returns, and nonlinear spatiotemporal synergy —indicating that
while wider neighborhoods and longer prediction horizons enhance decision quality, their benefits gradually saturate. Simulation results based on
mesh-topology networks confirm that performance improvement exhibits exponential convergence toward a theoretical upper bound. The proposed
model provides a quantitative foundation for the design of robust, efficient, and scalable distributed intelligence in transportation, energy manage-

ment, and industrial automation systems.

Keywords distributed multi-agent systems; spatiotemporal optimization; actor—critic learning; performance analysis; networked control

1 Introduction

With the rapid advancement of artificial intelligence (Al) sys-
tems, distributed agents have become a crucial component in
achieving large-scale intelligent control and collaborative deci-
sion-making [1]. Whether in vehicular networks, traffic signal
optimization, power dispatching, cloud resource allocation, or
smart city perception networks and edge intelligence control,
distributed agent architectures demonstrate remarkable poten-
tial [2, 3]. Compared with traditional centralized control mod-
els, distributed systems can perform local observation, infor-
mation exchange, and autonomous decision-making based on
network topology, maintaining high responsiveness and stabil-
ity even under limited communication bandwidth and highly
dynamic environments [4]. This structured intelligent para-
digm has become the foundation for next-generation self-or-
ganizing and self-adaptive systems, providing theoretical sup-
port for building scalable and energy-efficient autonomous net-
works [5, 6].

The increasing attention to distributed agent research mainly
stems from its outstanding advantages in security, scalability,
communication efficiency, and real-time responsiveness [7].
Since each agent node can perform inference and policy up-
dates locally, the overall system can significantly reduce com-
munication and computation overhead [8]. Meanwhile, with
the popularization of lightweight Al models and edge learning
architectures, the local learning and decision-making capabili-
ties of agent units have been greatly enhanced [9]. For instance,
modular learning frameworks based on deep neural networks
(DNNs) and convolutional neural networks (CNNs) can
achieve high-precision perception and control tasks with lim-
ited computational resources [10]. Moreover, the recent deploy-
ment of large language models (LLMs) and multimodal cogni-
tive networks at edge nodes enables agents to perform seman-

tic-level understanding and multisource information fusion in
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complex environments, thereby achieving higher-level autono-
mous optimization and cross-domain collaboration [11]. These
advancements highlight the adaptability and intelligence of
distributed agents in future industrial IoT, vehicular networks,
energy management, and public infrastructure scheduling [12,
13].

However, despite the maturity of theoretical frameworks
and practical applications of distributed intelligent systems,
several deep-seated challenges remain in their research and de-
ployment.

First, there exists a persistent gap between local optimality
and global optimality. In multi-agent systems (MAS), each
agent makes decisions based on local observations and limited
communication. Although such local optimization strategies
can converge quickly, they do not necessarily correspond to the
global optimum [14]. For example, in intelligent power grids, if
each node independently adjusts its output solely based on its
own power demand, it may reduce energy consumption in the
short term but cause overall power fluctuation and network in-
stability, ultimately compromising global efficiency. This in-
consistency between individual rationality and system opti-
mality represents a fundamental contradiction in distributed
optimization, necessitating the introduction of reward sharing,
neighborhood regularization, or graph-based coordination
mechanisms to achieve local-global consistency [15].

Second, there is the trade-off between individual heterogene-
ity and system consistency. While the heterogeneity of distrib-
uted agents grants flexibility to the system, inconsistencies in
local learning models or reward mechanisms may lead to pol-
icy drift [16]. In dynamic environments, such drift causes some
nodes’ update directions to deviate from the global objective,
disrupting cooperative equilibrium. For instance, in distributed
traffic signal control, if intersections independently optimize

signal timing based on local vehicle flow without global coor-
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dination, it may result in “green-wave misalignment” and frag-
mented traffic flow between regions, reducing overall through-
put efficiency [17]. Therefore, it is essential to introduce con-
sistency constraints, hierarchical coordination, or consensus-
driven multi-agent reinforcement learning (MARL) algorithms
to maintain global stability while preserving autonomy [18, 19].

Third, the issue of system robustness and fault tolerance re-
mains critical. In real-world scenarios, distributed nodes may
go offline due to communication failures, energy depletion, or
hardware malfunction [20]. Such failures can disrupt network
topology and trigger localized cascading degradation, leading
to overloaded neighboring nodes and global performance de-
cline. For example, in edge computing or unmanned system
clusters, when several nodes disconnect, the remaining nodes
must redistribute tasks, potentially causing delay accumulation
and system imbalance [21]. Consequently, designing agent
mechanisms capable of adaptive topology recovery, local re-
dundancy computation, and collaborative fault tolerance is es-
sential to ensure the long-term stability of distributed intelli-
gent systems [22, 23].

These three challenges respectively correspond to the bottle-
necks of distributed systems in terms of optimality, coordina-
tion, and stability, revealing the structural trade-off of distrib-
uted intelligence —how to maintain local autonomy and learn-
ing efficiency while achieving global consistency and system
robustness.

Building upon the above context, this study aims to explore
the temporal and spatial optimization mechanisms of distrib-
uted agents in large-scale intelligent control systems. The re-
search objective is to construct an efficient optimization frame-
work that balances real-time responsiveness with global perfor-
mance through the dynamic equilibrium between local training
and global coordination. First, this paper systematically elabo-
rates on the update strategies and communication structures of
agents under distributed learning frameworks, with emphasis
on the roles of temporal evolution and spatial topology in deci-
sion convergence [24]. Second, through theoretical analysis, we
derive the performance bound of agents approaching the global
optimum under temporal unfolding and spatial diffusion con-
ditions [25]. Finally, by integrating experimental results and
visualized analyses, we demonstrate the performance evolu-
tion of distributed systems along the dimensions of temporal
dynamics and spatial coupling [26]. This study provides both
theoretical foundations and practical insights for the optimiza-
tion design of distributed intelligent networks in transportation,

energy management, and industrial control applications.
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2 Learning Strategies for Distrib-
uted Models

In a typical distributed intelligent control scenario, the sys-
tem consists of multiple agents with sensing, computing, and
decision-making capabilities, denoted as the set A =
{1,2, ..., N}[26]. These agents form a network structure through
a local communication topology G = (A, E), where (i,j) € €
indicates an information exchange link between agent i and
agent j. Ateach time step t, every agent i has a state, action, and
reward represented as (si', a;',r;"). Each tuple forms an experi-
ence sample for subsequent learning and updating. The global
dataset of the system is expressed as:

D = {(hatrhs™) i € At =1,2,...,T}. (2)

Scenario Description and Data Sampling

Taking a traffic signal control network as an example, the
state of intersection i at time t can be represented as the local
observation vector [27]:

st = [Pit, viS, wit]T: 3

where p;* denotes the traffic density, vi' denotes the average
speed, and w;' denotes the average red-light waiting time.

The action space of agent i is defined as:

a' € A = {477, @)
where each 7y represents a possible signal phase duration or
switching action. The reward function r;* reflects the immedi-
ate effect of current decisions on traffic efficiency, formulated
as:
rit = —(a1p’ + aw), (5)

where a;,a, > 0 are weighting coefficients balancing
throughput and delay. Through continuous sampling and in-
teraction, each agent 7 stores its local experience samples into a

buffer D; c¢ D, which are later used for model updating.

Critic Function and Reward Modeling

To achieve both individual optimization and global coordi-
nation, this study employs an Actor—Critic (A-C) structure as
the core of the distributed learning framework [28]. Each agent
i contains two primary networks:

1) Actor network, parameterized by 6;, responsible for gen-
erating the optimal action distribution under the current state.

2) Critic network, parameterized by ¢;, responsible for eval-
uating the expected spatiotemporal return of the policy.

Spatial Dimension: Considering the locality of the network
structure, the critic function of agent i, denoted C;(-), depends
not only on its own state but also on the joint state set of its k-
hop neighbors s_{N;*}, expressed as:

Ci(sNi'Y) = E[ L0y 11" | soMNi'} = s_(Ni}],  (6)
where Ni* denotes the k-hop neighborhood of agent i, and
¥y € (0,1) is the discount factor. This function captures the lo-
cal expected return under spatial coupling and the influence of
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neighboring interactions on individual performance.
Temporal Dimension: To analyze the impact of temporal un-
folding on policy performance, we define the cumulative re-

ward over a time window of length [ as:

@ _ -1y {t+1}
RED =yl + Ci(siED). &)

That is, within a time horizon of [ steps, the cumulative dis-
counted rewards are aggregated along with the terminal spatial
evaluation value. This formulation integrates temporal de-

pendency and spatial correlation [29].

Local Loss Function and Global Constraints

Each agent i updates its parameters locally by minimizing its
independent loss function L; ensuring policy improvement
based on its own data [30]:

Li(pi,0)) = E_{(siai 1)

~ D} [(Ci(s) — RME1)? 8)
—Alog m_{6i}(ai | si)) Ri*t, 1} ]
where the first term represents the critic error, and the second
term represents the policy gradient (m_{6;} is the policy distri-
bution), with 4 as the balance coefficient. This function em-
bodies the joint optimization principle of the traditional Actor—
Critic framework.

Considering the coupling among multiple agents, both spa-
tial and temporal factors can be incorporated into the loss func-
tion:

Li'(¢y 6) = E_{(s{Ni"}, a_{N{"}, 7_{N;})
~ D}[(Ci(s_{N{D) — R"{t,1})?
—AZ_{j €NV log m_(6}(a | s) RAMEL] (9)

Here, the update of agent i considers not only its own expe-
rience but also the k-hop spatial neighbors and l-step temporal
feedback, thereby realizing a spatiotemporal coupled optimiza-

tion mechanism.

Local Averaging and Global Consistency

To alleviate local estimation bias in distributed learning, we
define a neighborhood-based local averaging function to ap-
proximate global consistency:

Gl = (1/INK) £ € NS GV, (10)
where |N¥| denotes the number of neighboring agents. This
represents a weighted average estimation within the k-hop
neighborhood, used to approximate the global value function
C_global(s). As k = Kmax the system approaches global con-
sistency; conversely, when k is small, the system retains a
higher degree of distributed independence. This formulation
establishes a balance between global communication overhead
and local learning precision.

In summary, the proposed critic function C; simultaneously
depends on the spatial dimension (k) and temporal dimension
(1), forming a dual-scale (spatiotemporal) learning mechanism
in the multi-agent network. The spatial dimension k determines

the communication radius and coordination degree among
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agents, whereas the temporal dimension 1 reflects the foresight
and stability of policies in dynamic environments.

By integrating these two features into the loss function, the
distributed system effectively achieves a trade-off between lo-
cal autonomy and global coordination, providing a theoretical
foundation for subsequent performance analysis and conver-

gence proofs.

3 Spatiotemporal Performance
Analysis

Research Objectives and Problem Statement

Building on Section 2, we defined for each agent i the state
5%, action a;', and reward r;*. We further characterized the col-
laborative decision-making mechanism over space and time by
introducing the k-hop neighborhood state set s_{N{} and the
cumulative return over a time window of length [, denoted:

On this basis, this section develops an analytical and simula-
tion-friendly performance model to quantitatively assess how
the spatial radius k and the temporal unfolding length [ affect
individual performance. The model provides theoretical sup-
port for the performance visualizations and parameter tuning
presented in the subsequent experiments. Our research objec-
tive is as follows: under the unchanged definitions of Section 2,
we conduct a simplified modeling of the spatiotemporal di-
mensions and derive a closed-form expression for the perfor-
mance gain function AJ;(k, [). This enables us to reveal both the
performance bounds and the growth trends induced by varia-

tions in k and L.

Spatiotemporal Performance Modeling
According to the definitions in Chapter 2, the spatiotemporal

return of agent i can be expressed as:

& _ -1yt {t+1}
R0 = g rC (S{Nik})' (11)

where C;(s_{N;*}) denotes the critic function based on the k-
hop neighborhood. If an ideal baseline with infinite time and
global information is denoted as J;"{opt}, then the deviation of
actual performance from the ideal one can be decomposed into

two components:
gk, 1) = &(k) + (D), (12)
where &;(k) represents the spatial approximation error that
decreases with the spatial radius k, and &.(l) represents the
temporal truncation error that decreases with the time horizon
[. To obtain a simulatable and monotonically decreasing form,
an exponential decay model is adopted:
es(k) = Bse™ ™, ()= B.el™PY, B,B,a,p >0. (13)
Here, @ and B denote the convergence rates in the spatial
and temporal dimensions, respectively. Accordingly, the per-

formance improvement relative to the baseline is given by:
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4" (kD) = As(1 — er—ak}) + A1 — e™-BL})
+Aq(1 — e (1 — e7FY), AL AL A > 0 (14)

where A4, A, and Ay represent the maximum performance
gains contributed by spatial expansion, temporal foresight, and
their joint effect, respectively. This function characterizes three
essential properties:

1) Monotonicity — performance never decreases as k orl in-
creases;

2) Diminishing returns — the marginal gain gradually satu-
rates as k and 1 grow;

3) Spatiotemporal interaction — the performance improve-
ment exhibits nonlinear enhancement when both k and [ in-

crease simultaneously.

Discrete Performance Increment and Marginal Characteris-
tics
To investigate the local trend of performance growth, con-
sider the discrete performance difference under finite steps. De-
fine the discrete growth rates as follows:
Adi(k) = Ak + 1,1) = Ai(k, D) (15)
A = 4i(k, 1+ 1) = 4i(k, D), (16)
which represent the marginal gains achieved by expanding one
spatial neighbor (at fixed I) or adding one temporal step (at
fixed k), respectively. From Eq. (14), we obtain:

(Spatial one-step increment at fixed [)

Adi() = (1 — el @)l 4+ as(1 - e=0)] (17)
(Temporal one-step increment at fixed k)
M) = (1 = el=F)el-Aul At aa1 - )] (18)

These equations indicate that both spatial expansion and
temporal foresight exhibit exponentially diminishing marginal
returns. When [ is large, the marginal benefit of spatial expan-
sion increases; when k is large, the marginal benefit of tem-
poral extension also increases, reflecting the spatiotemporal
complementarity. Furthermore, taking the second-order dis-
crete differences with respectto k or [ yields:

A4S (k1) = _ plmak(1 - e [ a4 au(1 -] (19)
A24)i(k, D) = — BB ="M (At a1 -] o (30)

These results confirm that the performance gain is strictly
concave in both dimensions, meaning that the benefit from add-
ing one more spatial neighbor or one more temporal step de-

creases progressively.

4 Spatiotemporal Performance
Analysis

To facilitate experimental comparison, we consider a mesh
network topology that expands along both the spatial radius k
and temporal horizon [. Within this spatiotemporal range, the
performance function of agent iis given by:

45k, D) = A(1 — e=%K) + 41 — eUFY)
+ Ag(1 — ee) (1 - eTA),
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where the parameters A, Ay, Asy, @, and f can be assigned spe-
cific numerical values according to the network topology and
scenario. From Eq. (21), the following analytical results can be
directly computed for simulation visualization.

The figure illustrates the performance improvement A4/ (k, I)
of a single agent under varying spatial radius k and temporal
unfolding length [. Brighter colors indicate greater perfor-
mance gain. As observed, performance increases monotonically
with k and 1, but the incremental gain gradually decreases, ex-
hibiting a typical law of diminishing returns. The overall trend
validates the spatiotemporal synergistic effect predicted by Eq.
(21):

Heatmap of Performance Gain AJ(k,l)
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Fig. 1 Heatmap of Performance Gain.

when both spatial expansion and temporal foresight increase
simultaneously, performance improvement is the most signifi-
cant, whereas expanding either dimension alone yields limited
benefit.
The performance difference caused by increasing the spatial
dimension only can be expressed as:
455,10 — 4,1, 1) = (e59 — 5[4, + Au(1 — eTFY)](22)
This represents the magnitude of performance improvement
obtained when expanding from a local to a wider neighbor-

hood under a fixed time span .

Spatial Boundary Gain (k! 15 at fixed [}
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o
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=
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3
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Fig. 2 Spatial Boundary Gain.

The results show that as the time horizon extends, the perfor-

mance gain from spatial expansion gradually increases but
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tends to saturate. When [ is small, enlarging the spatial neigh-
borhood significantly enhances local perception and decision-
making. However, as [ becomes larger, the performance incre-
ment stabilizes, indicating that with sufficient temporal infor-
mation, further spatial expansion contributes little additional
improvement. This finding is consistent with the theoretical ex-
pression of Eq. (22), revealing the “temporal attenuation of spa-
tial gain” effect in spatiotemporal interactions, which provides
practical guidance for optimizing neighborhood size in distrib-
uted agent design.

The performance difference resulting from increasing the
temporal dimension only is defined as:
A5, 5) — AU, 1) = (e5F — N[ A+ A(1 — et=99)] (23)

This describes the improvement achieved by extending tem-
poral foresight while keeping the spatial neighborhood fixed.

Temporal Boundary Gain (I: 1-5 at fixed k)

o 089

052

Boundary gain AJ(k,5) - A)(k,1)

3
k (space span)

Fig. 3 Temporal Boundary Gain.

As observed, all resulting gain values are positive, indicating
that extending the temporal horizon significantly enhances per-
formance within a fixed spatial range. As k increases, the incre-
mental gain approaches saturation, reflecting the diminishing
returns behavior described by Eq. (23). This verifies the tem-
poral saturation property of the model and confirms that spa-
tial expansion and temporal foresight contribute synergistically
but nonlinearly to the total performance gain.

To intuitively describe the performance relative to the theo-
retical upper bound, we define the normalized form:

Ali(k, D)/ (As + Ac + As) =1 —[(4s + Asp)eM—ak}

+(A: + Ase™M—Bl} — Aser{—ak}er{—pl}]/  (24)
(As + A + Ago).

This expression is used to plot contour maps or heatmaps,
visually illustrating how closely the performance approaches
the theoretical upper bound.
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Contour of Normalized Performance &) / [(A_s + A_t + A _st)

k |space span)

Fig. 4 Contour of Normalized Performance.

The figure depicts the normalized performance ratio of an
agent under various spatial radii k and temporal horizons I,
representing the proportion of performance achieved relative
to the theoretical maximum (As + A + As). It can be ob-
served that performance gradually approaches the upper
bound as both k and [ increase. However, the improvement
shows distinct substitutive and complementary effects between
space

In summary, this chapter reveals the performance evolution
trends and boundaries of distributed agents as the spatial ra-

dius k and temporal depth [ increase.

5 Conclusion

This study establishes a unified analytical framework for
quantifying the spatiotemporal performance of distributed
multi-agent systems. By deriving explicit functions that charac-
terize the relationships between spatial radius, temporal depth,
and performance gain, the research clarifies how local auton-
omy and global coordination can be balanced through struc-
tural coupling in both dimensions. The theoretical results and
simulation analyses demonstrate that the performance im-
provement follows an exponential saturation pattern, validat-
ing the proposed model’s predictive accuracy. The findings
provide valuable insights for designing adaptive, fault-tolerant,
and energy-efficient distributed intelligent networks. Future
work will focus on extending the model to heterogeneous
agents and dynamic topologies, enabling real-time adaptive co-

ordination under uncertain environments.
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Abstract This paper examines the concept of architecture, which has been used primarily in management studies but also in engineering and
sociology. This concept focuses on the interdependencies of components when artifacts are created, enabling the interpretation of the character-
istics of the designer's philosophy. Within typical economic activities, there is an aspect where all created artifacts are designed based on some-
what biased design philosophies, often without the creators themselves being consciously aware of it. These artifacts encompass everything
conceived and created by humans, ranging from primary business targets like products and services to information, systems, and solutions.
Consequently, across various industrial sectors, we frequently observe situations where competition unfolds to create superior offerings, or
conversely, where companies persist in unwinnable contests. Here, amidst the prevailing sense of stagnation in various domestic industries, we
will carefully examine the “tendencies in the design philosophy of creators” — a potential contributing factor to this stagnation — utilizing archi-
tectural concepts. Crucially, if creators continue to produce objects based on their own unique design philosophies without conscious awareness,
what must they know, and what must they be mindful of? However, it cannot be denied that such points have not been clearly discussed until
now. The purpose of this paper is to confront these issues head-on, discuss key points requiring attention, and suggest possible directions.

Keywords architecture trap; artifact; integration; modular; design information

1 XL ®Ic

AfciE, BREZEZPLCTERPHEZE OO TE 2
T—%77F ¥ LI ENIc 2T Y EFwn. 2ot
=3, AI%#HB%%&% CHERRE R O BRI E H
L, 202K ) FOXRFBHEOFEZFHAMDDOTH 5.

L%@ﬁﬁﬁ@@¢@i,O<D%§%%E%@%ﬁ%@
RLEVWEE, HEARER->=Z2hickoT, Al 34
TOANIWEFZRF LT BDTERWESS 2. ZOATY
it MR- AR EOFEEOFENRE L, HHRK A
FTh, VVa—taviglo, AEBXREZLTCAIYHETLET
DHNREEDLDDTHE. ZODBIHER->=F2Hick?
HERFICX Y, RABEEEBICEWT, BEERRE> T
WRE DL EFEEHT 2560, i, BTibFoMk
WEISERITTWEAR Y, 2RI EBRERT2 &
A

Tk, WS, ENOKEECHERIMES P, 2R
Ro—EELmoTWAHEEELEDH 2 [ ) FoFEHED
fEm] %, 7T—F77F v WaEEAL AR, FEELH
AENTWLL]. Fic, 2KV Fi3, BEOEVWEIMED
ETBEICHE S E R E O VT2 & L, 2Lk
s, MickzfdamidnE s o EE xR
Mo T2 TTHL. L2L, 20X )ARHICONT,

INFECIIPABICERINT I AL 272D TIEERWES I D,

ABOHMIZ, 2O X5REICOWTIE@? SR WEY,
ST REBEHEAEBL, ELoNB3FAEEZRETSE L
Th5b.

2 HEtBERBe 7 —F77F %

21 2K Y FoRHEBER

ETONIYIE, ANCkoTEdFtah, Nick->ToLK 5
nazticind, 20k %, 2 YW Fix, AHOEZGITH
ST R LD, ZOFFONBREEBRT 007
D2 REFZEREL, WEx 2 2T, ZDL XDOHHFNE

Received: 2025-10-31; Published online: 2026-02-28

7 2EA57-00 [HooEZH] i, £oXok
FErH 2 D0ThA 5 2. wMMICHErRWIRY, BRic
R L & 2 2 L AWREETH IS I . 22T,
o TARDOEZN] %2, 2L WV Fo [FHHEM] L L[],
EREMAD.
DEoNE%R, 2K W ForatBEEZF.OICHK ER - &
WNREFLICHET S, Moo ATYIRREIONE X, O
Y FOFFHEHMIC X > T, Hk 22 ALY ORHEAE 7
L. Bz E, TTHIZ AL LWEIE ] &2, TR X0H
KOV —CRFRV]| RELELILEEIHIDTIHAWTE
230, INLOEFEIZ, L o%FFCHBELLZEETH
5. L»Ll, ZhzEEcaBL Lo & LTd EFCERHL
FHLZEPHLL, DI YDA L [EHTHRLD
ZES LI Ao, 2R AERELAVC, EEWIC
MELESLLTERDTIREREWEA Y 2, BT B, Th
LOWNHEILOWT, KLk e A iIcidfiing, 245d X<
HETETCWARWTEE, WMELTCEZHEED > 720 Tl
A0, RETIE, ToFFHEHIco W, —DDfmEs
DERFEMIICEZ L Tl
'9<D%®ﬁ%%awwﬂiﬁﬁngvc FATIRIC L 2
RABEEDP O RV Db DEZ T EERLENTE S,
TR, RENARDDE LT, BMEEZOHAMKTICE
HL72ZEZXFICEDTERL T L[23]. ToFEXHIX
Al NP, @W@ﬁﬁff%fw6&va&%m
REL, 2o 0ERMOBERMEICEALZb D THSL. E
oG &0 NIYOBEZREII» V% %25 ThHD. fflx
EERORG 2 i I A2 EHERE LTARATYH, HIE
DOHBE TR H oMM, HIEORTETCIEE NSO
HmTo bNTwd b T, ¥/, Ihboflf
¥, BEOEMSZ T TR > TwdHiF i, il =2
FLEEDY 7 MEADOEELE TN LIRS, WMic, 7=
S2lr—DDEFTDL B?}’Léﬁzuu hihnweEz2ohs3.
D) ICEBOMERERICL > THRE2L Y EF3 e
Ltg,%@ﬁﬁm%k@;7 T Ak oT, HiR
b GoRitticERpsEL itk ESTH S, Nt

91



RRBIULEERMAERKT

REOLY EIF2 L%, ZoMRELEMoFHECEL, —>
DEZFTHBEYILDLZ S THDL., —D2DFEZFE LT, &
REZWMFAEL 220, 2EERENMT 2 L0 FaErd
Fohz o Thd[4]. £/, BloEzTELTE, BRoM
WEHEFZE O T Tl E o o T &, BloEl & B
TE2E2HDHTONEHTHB[5]. KITHE TR, RO
BHid, 2ToBREZROMERNE#GEVRI LIk T
ERON—T 3y ZAEEE LT3 AR, BEDY
Alx, BENAIDOL YV Ik o TREDEMIEERIZ 3
HEEe 2 LRI T w32-6]. 7=, FiEx (457
ZIN] Fk By &b, $#E 2 [£227 -7
T3 THAER ] L 3hTw5B[1-6]

22 HEtEMEOMBEHAIE

BLIRZE L 28, & 2 TR L Tw 3 REFHBE IO T, b
P E T L IR H B L W IRBEEET S L)
HTH B[]

AARICE T B HAIICDOWTIE, HEAWICS K DIGADKE
BHEBNAL T ABITchHILEENTEY, AL —va Vv
EHA L XN TV B[] Z0E, EBICRSR %22 3BT,
AR VIR L DS, FUEM A2 ) ZABTbN ST
BEEHLCVW2b0TH 5. HlxiE, BEOMELHEMIC
XoTHETHREEETY L, 2L b8 oK
DWTHEIET L, MHELME R B2 20 i EMO
HEFENS L RATED ON, BIED -7 3=V 2%
FlE EFCcwa o e ifgcE a2 itk b[6]. 7, WK
R — v RBE L oG, Hk Lt 2 B ORERUL,
HiingiRciMmLicd wokickhs, L2rLl, e

B 7URRICAVF I IAMDE M AHRET2 212k 5.

DK BTOD—D—D2D T RF, HIEICHITZL T3 L
WO XY, HAIHHEZLHEE T2 X5 RFE2H 0, %
NICE o TRED =T 3=V 2% ELLTWB LIBRTE
3 iz B6].

KIE - pE - BmEIL, =Y 7 -MoERrd b L InT
W3], ENETNOFERORBOWMEZ TS 5 &, HExic
EV 27 —ROMHEREPED LN ENEVEEZLND,
72720, ENENRELIMBFF->TED, KE®2L 2K
MECOL AV A Y MAIEWFEEZRFO>EY 2 5 -8
DEmMAH b, PEZMEFRCHTEH OB ICE IV EY A
7 —RofEn zFEs, HEIZEARCHBHOERE -2 &
L7zEa R w3 BHEaH 2L INTVRA[1].

FHE - BET, FEREE - WRAEE - WEERETE -
EFEEME - RTREEEE R EBED LI BE X TA A
L—vavEEDTHEDY, EFL—vavBEn ks
BRI > TWw3 D0, ZNLDOHEDOHHBED L S K
T2 ATHED LN TWEDPEITONT, fETLILIC
v, zofoiitA o 2 {tET LB TE S L
FErxibhd, EL, ZoMERASIEE X LT 3 BT
WROFHICHE D, ZoRe L CafkoEm»HEI
TOREPHIEOBEONTE Y, REN R IBELET
blnwz b, ¥/, FAEIEDLNZEEBEICONTY,

Advanced Institute of Industrial Technology Bulletin Vol 19

REMAHHE o Th Y, —HoOEEFBICRONTWD
CEDLI B HER . F, ZOHHIC ko CHERALEIN
T WEFNRIEBONTE2EX ChDE L, »RIELD
WRFLEC LIRS, PR THELTCEXTCDH, E
AR R BN X BEY - BN - REER Y
KHEWTE, JRECO L) AEHADHERE I N TRV D
TlERWEA5 0. ANER»E 255 %, fArEL LS
ELTnWRLE, BT ZORAOBEMPEREFFOZ LTk
3rEZOLNE. ZDXI%, TOEENRED LN THARWL
RIC2>20Tid, FAIEETH L LEDLI 2 E2/A .

23 T—FTVF v D

RSP - R ERICEZ, ZOREKCEET B R R
AR oeTn e, BRZ2EAPRZ TS, EYF0H
L, 2L ) FoXFEECE S CAE KL LT,
BB EE 7 n v A AEEN DD, TR
WAt AR REFELPRE T 2 REERH 2L W5 28 TH
5. iR T, —o—o ol —vREWMY EiFz e
¥, TONFMADT —F 77 F v OHEAIEFETE 2 & »
ST THB[,68]. BlAIE, TV V) VERAL TS IAR
TRy 7 PCHEY2 7 —MOFFHBEETO ONBE
HRHBL VI ETHE. ThiE, ZRFRNORNRICKD
OB BERE DM, TR ORI 2 BB 7 &IT K
D, MR EIEMERD 0K W HVHIEICKR Y, PEXEE
HWERCH CEAARE LT 2HBHZEELONE. I
VY VvEIE, L OEFMmEEYEDE RS OMPAEEEYIK
L, RKDODONZEEEED =D ICHERER T & RIS, F2
AND 7= DZEME A Pl T 272012, %< OBFHDY
BINTWEEEZLILBTEL2DOTIERVWESI D, —
Ji, TAZ by 7 PClE, BEOKEIIHLEEOHFAEH
P2 bR s, T 282 AL L 22 s, £
REZ AT L 7280t X o TR TR Tk v (EEALHRAE 13
CPU, FfEHREIXAE Y, AR —F—F7&&), %2
DML I NZE MBI L Ao FEED L LItk - T,
WL INZRIGEEOLCY FIF3 2R TE 3. B3I,
Il i, %< oo ) F il d 2 i%EHEEBELE
T2 VHTLTHB,

CZFETHBRRCELMY, 2KV FoRFHEMICL-> T
TIEANRIEOL N, FORE, Mg o, HRE
WIlic, BhszNACRET A kickhs. ZoBREE
TEOLONK1TH S,

HITECfifiL - X 9, RPN AR EDMALEDLETTE
TWAHEF DAL, ZhoDEEDA I 7 F v — 2 HE
TR WL TT—FT727FvDE 4 FHPHEFECTE 2P
H5H., TOEME, BTHECE MR T—-F727Fx] &
MEATWB[L,6]. £/, 2370 A%BEL, ZIIF
T AMHAFREICET 2R EEL cnw T &k, BT
BT [Ta2RT—F727F %] EMMATWS[L6].

TTTE, chnicmz, IFEFNAEI CEBT 2L 2R
L7z, 2%, fiisro AT EAKEhE L, &%
ftah, 237 RRBEZLN, EEINTHL, &W

92



RRBIULEERMAERKT

ST EBHIITON TR ZLICHERETEL WS ETH S,

CoLER THFNFICOWT, DA THEICHERLTWL L,
HET o0& EREL, ZONRICHTHFE T L
W5, LI OoflEAH L LicRoOL. BY i, o
COFILLoT, KEFFMEHFAER O HNATNL T L
DHECTE S, 2070, ZIZTlE 24 WFickoTF L
DONTHFFFEOR L Z77F v =&, ZhICEIOWTE L
DONTHRANBEDA L 77 F v — &0, ELEXWRELTCHE
WehH2ewIREL LV, AfFECiR, A&z TGN
T—%77F x|, &% [F7—F77F v L&, &
mEHED DL, IhoEFTLHEON, K2ThH5E, b, K
T, BTN EEZ RO, HET7T—-F727F v &
[TuxRT7—%727F %] ZiEml, fho o0k
fTiciE b0 LT 5,

F—%FHF o OEADKEA
@ BB SYFONEH BRI HEOENSS,

@ HEN—BT B AP BN 2
@ HR(WE-H—ERE) LT, FUEAHBIEH BRIOERN S,

B 1 EHERROME IO DY FFESE M

L ik
FAIHESLDEEDRE (A5 EH Z0BBICET ()

OfahrsE2{bLEIikbohdE&Hrztvohsd
(DKW FEAH, BRICESERGFZ—D—2BEL., Bz 2{3)
= [BHARUT—FT7F v

O et At £ DX REABTHE L HONS
(DY FA, BRICETEHHEOMEE D B)
= [@it7—%72Fv)

O2<L370EZANEEIND
(DY FA, BRICHY 2L 20070 2A0BHED(S)
= [7atvz27—%70F+]

O BB EECEROHEE DY HIFLND
(DY FEA, BRICHY REORKEOREE DL 3)
= [BRT—*70F v

® 2 HRIBBOZHFMEORE

24 P=FTI9F¥DEAFIVR

FATHR T, 7T—FT727FvD X4 F I 72 0H R
PIRENTWB[69]. i, AOEEMHEEICE T, &
FLEZ LN HEHEAER L LB L Tl & %iE
FL7bDThs, YPNIAEH AT 450757 E 03 BifigC
XECWAEWEDICS VTSI AOBBREE A ERTH Y, F
RELICAHBPRYI VDT AEEEIRE itk axt
DMl EDEFESIEDRD 2 E Y 2 7 — OREREK IS AT
LTV ZERRBINT VS, £/, 20, THEARFKE
SAEPEHI NG & E, HE, AN 50 H»EEC

Advanced Institute of Industrial Technology Bulletin Vol 19

Ll WA vrronel, FReMC, Bl TEY
27—l T, LWLWIHNETHS.

COHRICOWTE, FIICHEMBINL T EEY D L
IENWEIF TR > T3 ZERHHETH L EEZLND. b
BRRERTOERTIE, BT L OWFAES VRIS &
IS & o THID TREREAER TE 28, S HTIE, fFH
MmO FEED CHEREMRINERTE 2 b0, FEER
BHLTHEAREINS, HlziE, E=%, 227 Fvy 7 PC®
L ORE ML, WET—F77F x84 v 77 I
LEV 27 =HICHITLAEZD DA R,

COXAF IV RICHTE2—MRLELZDbD2, K3 LA
5[69]. CoXT, Hihix, SNROBFICE T 2 RS
L, fithx, EM2r7—FT727F x4 v Mo
fidm, THAEY 27 Mol zisddboTd s, 41,
BRERPO CHEI N T, BT —FT727F x4
v 7 IAMOMEIBEL (T, Z0HEY 27 -~
TR EY (T1), Y27 -MELTLRETLILICARS
(Tm). Zo#%, FEAAHREESLEINSG Z AR S
L, A X o TidEREL I 0 Y T SRA D S iRET X
NETZERLRY, A vT 7 I7VMoBINT —F 77 F ¥
FAvwbhdZ ticind.
2F Y, NROFAMET —F 7 7 F ¥ IO TE, BHE
MICZE L T S EARINTWE I LIChD, 2L,
CoREHoRTICoOwTE, NROFHEICL > ThrkhER
BELDZEICRS., 72, Va2 7Mbb A vT 770
B~DBATIE, PEFEEICHE SIS oTHY, EMWICK
2LEFFrRIHBrEENTYS,

FEFMPEHOEL
~ e
7 ~
..
Integral read, PaitTe.
(7 —%75Fv) N AR
DHEE S H K
B (.
Modular

Ti.T1 ' Tm 'TZ. Ti .Tﬂ ‘ Tm .T2‘ |
B 3 7—FTIFvDEAFIHR ([6]I2ME)

25 ZFA4FIRICLBEMEDNER

ZZEToHEmICE Y, oK T MFEEE] kol
WHOT —F7 7 F v oA ZFib, WRILICENED D
L7 —%7T7F v DMHAINRD 5 Z LB CTE L. F/2, O
KOFMOT —F 77 F v offHITLNT 2 2 L 03F x 1<
, WEDT —F7 7 F v OFHANIZENM L T T L b EfF
TE/EWZ 5[1,610].

2L, AT ORI Fic, 2o X ) RHERIT
% OHEP TR I > TwdeEZLNS. £, 7rLRT
—F T FXICOVTH, BHIEE L DT vt X THY
BBRBETH o b Db, FREILICEEN L 7 v 2 0f

93



RRBIULEERMAERKT

AEDETHELRENBEEZ OV EF 3B TE T3,
FEHI I R mnwtEZLNRE ) TH L. HlAiE, ko
= &R F A2 by 7 PC kYO T, A EEL XN
TWAZ EPLURDTNEHETCE I D 525, U¥liT
WD LR NI 57 70 R, SEUEER S DD &
19782 RA~NEEBEINTETHS & FHEFLRT W,

T, EfTMEICA, Zomx<CEsELw. —DH
P& T %77 F v DXL F I RATH B, FitsktE
i, HReHFB R LI THEREINE AT THY, oK
DFICEoTOLONEINRDO—D>TH B, KM, H
KH 20N 258 TIIRL, 24V Fick>T, £ DER
DERE I, BRI, ZF72F v —2BREINLTHLC
LIZiRb, ZOARNTIF v —lF, DKW FTLICERSLC
ey, UBoTRICESEEL2525LI1Chd. 2O
HFERER D, FAES R BB 4 &, B2
AL DL, A Vv I IR B REEERE W EE
Abfd, ZLTC, 2ok, HHIZIMHT2HmE LT,
IR DT AL ICREIT L T S e AlEINS. 5
—o, FET—FT I/ F v TH D, FHENEFR, HEX®
AREARSICE DO TV 2 Eichd, Zhid, #ilE
fRicko%, oKV FEROL Y EF2EHMEEx B AT
& 3 08[10], Z ONE DA R HEITE L, fhotkid
LT, ERNICFEUEE HEmATE 2 LEI LN
5. flziE, X<Sbhd IFitoEkl] &L, &ito
ERENREY 2T —LLTVnB I EERTIEREVEEZ
LZLMBTES.

K2 CHEF724200T7—F77F %o, 8FkLo
WRICOWTHEZ B L, FHERGOEEL, wihd A v
T INBDOREEUERENEEZ DL LB TEZITH D,
L, WL, EMRMERRGTT 5 T L AW R
BRI Z 2 O BEE R, FHELEH LiED 2 023 R
AEZEET S ZEAH L WEEZ LN, & TORE M
BPMER, A VTV INERVLEPHETED LEZ
bhd, £, Ihblt, D<K Y FIC K o THE~DEfFEAH
EhZlickhEY2 7LD & BEETE 5[10].

—J7, TZTOMRERS, 2K ) FoEFEROMERAICD
WTEZTHTL, ML2rONREYD TxGTT 5L &, X
RBDHLREEM AR OTCHNIT, FtEFr ek 5
HL, BRTNETR V2, BMET L 8L <, HirE2
Mz el TroeichdeErLONS, 72, %
DX RIS E, RETEEOK Y, 9K 50D
Tue R EHEL, EFELTWL EE, RITETABMNICHE
MMEAMZ AR LD IR RTICARZEEZS
N3, 2LT, 2L VT2, HEDIEEIHHL TN BY
&, SEHECRILC LI BT —F7 27 F ¥ BRET 22 L3y
RTHd e wirREIIIELTw, LarLl, SHE0T7T—*
TIF v R L CAHB L, HEHICE AL S 2 L fEHIn
THED, ZIFFERE BN L R\ D 5[6,9,10].

IR b, HgeH— v A% DK RHERICE
W, ERTEICEMERD 20 D) BB L T L AlEE
TRz edREndtichsd, NREHRTCTEE LD

Advanced Institute of Industrial Technology Bulletin Vol 19

WITHBA VYT 7 INTH LGS, A v T 7 7 oKREHR
BoEA2rd 22 Y FE2EMTHY, FREHLICEEED
OV HBEY 27 —{LL T EE, Va7 -Hokia
Bofn %222 ) FREMERA~NEITL T L W)
i,

FEERO R BEIRE AT &, fEdic, EBRMICERL T
W72 DA 30 FALATIC X HARMHE 5 7228, BRI RELRZE -
PEAE - MEMEAR IR > TE T 28T, Pk
KWWz & 3HRETE 2, BT AThb T 35T,
WErIcBR 7 -7 27F v b EV27—{LLTHY, EED
fEF IS 210 2 2 CORFBUE D & 72 > T 5[1.11-13].

3 T—*%727F %P7 v 7 ~DXNG

3.1 EEBOBREFIHHEIZ [7T—FT/Fv 797

AfETlE, 2K WV FEREHE T, oK Y FoZXFHBMICX
37 —%F 0 F v DEBE, DL BRNROBMLRD BT —
T F O ED, B2 BAICEIERIINIHE,
[(7T—%77F% 7y 7] &35, ZoRRF, 2 HF
2 REERSTEEZRL AP LS NEZ LT, LB
ke 38 3 Ao h#EaER, WFEhafERe
BREET A kickh s, ZOHKPRIZERICIE, T
THMLTEEY, A v T 77N BOFFHBEZFEoDL
DR, WNREOLY EF B0, gflEzR>C &R L,
FoLKOHICHMBAEEBREVIEL DL VIAATHL 2L 2B
b, ZoBEoHRTIE, 2K WV FIREOET OB I L
THREDEZ%#HZ S L LETELITHY, A vF 770
Mot B EzRoo Y Fehbhid, HHoNicdbEy 27
—fbx R 2mVERIZELS, A vT 7 IABOEz B LE
JEired232tichrzbichsd, V27 -HoKHE
HEROBAELRETH L. MENICEY 27 -BoEX %
HLfT 2Rz H 2 eEZLND.

WTE, FEZEHN - SR A MAICE x5 L, DRl Hn
EIIC B WTA v T 7 I AR O R EN TR T 5 A EETE
BEZOLNS., ThREBio—od LT, HBRIEINO 28
BRREBEIEZZONS. IV a—2IREIN L HEFNBE
fiiiconTid, ERT2F TR, E4AMRBEY L
F, D UATOREEOBEDORES 23, BUR O KR O fE
NEVE 2L RRENEYETONT WS, 7, BERK
i Al DABWICREL, /Y ATL%E22L 300Dk
B T B S TRIERIC L L C W B Z L B BfRTE 3. D
Zlx, 40BN MECcRCcABZ L, A vT 7oA Mprs
EVa2a7—H~DFA4F I 272 (M3 DT1) OWIFEL 7
STV ZERFEZLNE I LICRS.

Bl 213, FhBEC NEE IS & 41 2 M & A4 A B EI T I,
Wb B L BEEX oW TR T2 2 F v —IicT 3
mE%x L34 v T 77 ARoEn s E T & 2, GEEIC
FE L7 ) v AEANC X 2 REAR 02 C, »7% Y 5EHH
ficERPoEY 2 7RI -7, ZoZLit, END
ZANFEEICRKRERPELZRIELEZOEIEI>ET TRV, &
D XD RRIE, % OB TE CHER T ¥ A AREE A E W

94



RRBIULEERMAERKT

tEzoh3, o, ENMEMIIED LS Xtz s 2
TLRBRDDTHA I 0. XA NEEFE T, HRCHKIE
REDF—T—FPBHIATLBZEIcRd. HLVLEED
REREDVEIND EEZLNDD, ZALFEETH»RD
KEBIARXDE AN X ZEREEOFHCHFOERR L,
FxrlFAHAONS. 72750, ol o0RERNRIE, 22—
F—IRRLICKDTWBEZLDEB], [2HVFLLTOD
HomE 0iEH ] 2 FEf7 T2 2 e3MmdTHE LW &8
HEIh s,

L, ®Y 27 -HoEit RO Z oMM TDd,
REOT —%F727F %+ Iy Fickzs 3R >T03
bIFTHb. FlzE, SEmEEEE T, 1980 ALK, W
EED, fthED O HMBiE %2 A L CHB 2R L C& 72
HmAHo7-E>5THS. LarL, BEHAEMAREONHI L
—FoFvr v FTy TdEIo-b DD, HENEHH DM
W&o, TROPTEoREE REGIE L 72 v» e T -
PishtE 2 EH L v X5 A RdEE <k, ROBIBREZE
T LlhotzkdTHB[T. TR, HIENEY 2T —
MoKk cHd Y, BEVA v T /I BofRHEETH
o7 EZLTEBHEKESITH LD, TV 2T —HREE
oKD FE, 2ok aEdigiEobhcb e 27 —MoD
OG- EZ MR T 22 IR BHANBD D X TH
3. 2070, £V 7 -RoFRFEMOEL IR, » oM
T4 v T 7 I ATIOFREIEBIC X o TR A R0 &2
PWHERITON TV LTy, Va7 — oS F K
REETo v ZAZAID L, HHRELTA v T 7 IABRE
i 7 BRI © 13 & 2 IR BEGE R A e S & icm B &
Abhd,

32 AVFIINBOT7T—FTFI9F v bS5v7

% L DENMEEIZ, 4 v T 77 AR O 2GR A
FoTwaga, A vFsroAMor—%570F% 7y 7
WKERHLTWAAREEREZONE S TH .
ENOFOHE G Z DL o Twinl 20, il
TOEMPED 2 LB CE 2D, 2 TEEDTEHEL.
TN o OMBFEONRELFEIN L, W, BEHE, BTN
FIRI, PFfdss, » 7 &, 25, @M, REELhoTw5,

¥9, CoXr RO MEOSL UL, 2L DFE,
NREAW L, FHFL, EELTWZEiCRD. £/, <
—TrFAvIRL, WEElEL, A vFF v 2ox)GE %M
FLTwTkichs, 2ok ke, ERNEIcHEL
Twzb ol LT Effihomd bEEREORIICONT,
o CREREBEEKL BEE2F-oCwaHHTh o7z, 2L
»ic, b ohFEoR T, SRMEHTHEENERFO L
IBBEBOLRAILHBEHDTH Y, AT K > TIREERIC

LB L _ALCEMEEZFESO DDA R TETRTWS.

Fric, o o8B0yt E, LET L2007 0
L AR IO VLTI, mOERERELREESIRD b
D DIARDMEAATERTE ZNATH - 7=,

Xic, @B E LTHRD SN0, FHERFD T ML H
LTSN OBEEO R ETH 2. B, FEEROKE

Advanced Institute of Industrial Technology Bulletin Vol 19

EERITOMEEL LT, REMOE—F X v S—ic k385K
BEZOLNE., LaL, EBAREOHEL A ERE VWA Z D
ThH52, F—FAvAN—@FEHLMOY -2 —2EE - /-1
RETmoTE Y, HEREMEIMMSINCEET 2 EHMRLEE
nNTwihnwZ tichs, BiToZ ok ) haidsikiz, HRko
FEMRAT HBEICERET 2L 3FEEESTRETH S &
FEzbh, InE oo 2 AHBIEES B ICKE I E S
T-OICIER A v A= T H B, 2 LT, RV TEk
MR e FHL CEALPTIE, Mo CEEAEEZH-> T
Xz, 7272, b LD, HIERHFCRGAENEDTT M ZRAR
KCRESTLERH L L Lz E, TOXI AN LR
HAEEZ 2R 200 L b B2 5.

INFETOEMPOLEL TN E, FRROXIRA VTS
INHOFF B E o2 ) FoMHme LT, MROMME
720K VIABZDOFRE &, TR D J5 A o MR 1 70 2556 1< BY
TIREE X L, RET 2L, FEHATERARVO»D L
haxwkwsoeichs, zo#iie LT, fvF 7oA
OFFHEROGA, MR R TXCOERETE L
JEY by, 2o =7 3~ v 2% L5 H A cEEE
WEAD EFCnw el b, MREEERIENIC
BEXEDL > T 5T X RAAEIERELS, 2ok
BREBTAV Yy bV ZZD2LTHE. 20X hEEHE
iz, 8k Colge, 23007 ERITONT,
TELREIMARL o VA ickY, ENOY —F
4 VI RERMOBREEH I A VT L — 2 g VANER
INBZHEHO DR BT EEZLND, ZRICLY, FHoil
N, BB O BEET v AR Y DERRE 572 L F
Abhd, —F, ThIcofats RETLEE #iHiHo
HISEETROEELREL RO EWLE L2 L &,
BRI Z D o> THIGTE 32089 2 ICHUED A U 3 alBEEDS
Hoigrlichsd, Va7 MoK BHEOEAE, MR
FWEE LD L AU 05T 2 2%, EICELNICH
LB 2 EEZLNS. oA, B0 e ke,
HFEV AT LOFRBEOT AL, TRIEEN 2 DG ICHE T
B A[REMEIC D W CHERIICRGT 35 C L ich ZTHIDNAE L 5.
Wie, A v 77 IO RS, o XS kHEICD
WCRRETS 2 BB E C, MR R iR A R B ICEHOY B
DNBAREEL R R HEBEEL E i,

TN, 4 vT I IAMOREGEEEEOMEMED 7
—¥77F % bI7vTeLT, HECEETeEZIDDLY
ABICER L, THOEECHMoGH M & Of2 b TR
HEOBERRESOND & 12, SBT3 E LD L
BEZONZITHDL, KHTHHERLL T, HiGrkw 3
O WME M2 OB L 724 — =2y 7 o8l %D
o, %754 F 2 —VvOEHICKZ 2 X FOIHIE &
Hofftifioay ro—ARsFl whrhnwl BRI o720
BeA faltE A CO 3 REERH 2L EXZ I TH S,
BOIRLICAR S, o< b FHEMke LT, ZoMbsnmHg
TES, H>FTL VR WIRILICERL, ZO0MEXA vF7
SAMOBFHBHECNIGELTWEZ2FLLTY, A VT
INRDOEZ T EEZ TR WTHIGLEET 52 & icm>o T3

95



REMBUEERTAKERKSE
DTIERNTES D D,

33 AVFIINBEELTEH

RET, 4 v 7 7 7 VOB EREZFEo 2 {0 FHf,
Y 27 —HOBEBEY o5 0w LEGAORRKIEIC O W
T, 7—F77F %+ Iy 7L LCoEREEDR. 72771,
EHN®Eoth T, MOTRVWHEREZLZLZEHL TV 2M¥ER
HTwlt, 7—F77F % b 7y 72 B WES X5 Aikw
HERHRT R TELIDT, FHEBFTCLEZ L,

I9, 2=V PNRICODWTRTAZW[14]., 2=y b
Z0E, 60 FEIZ EETOHRTA Y v vy 2 OUEERIE©, fHIHME
VIR Oh, BRICETADEEAKD bR T\
HFTERINZEINTVE, 2nETIR, EPo7L—24
NTEE, ZOETKEIYZDL ) EFTnwikd, T3
FUTHAEZ L0028t A LT 377 FicT
FRVDPEVWIFBELE WS L IThE., DI, =Y
Mexh, A licTH oL bh, BHcidd i
EF2a7EF e HaETO N DTHDL. XD
A v T 7 INTOFRET BB L) B, ==y bl
WHEY2TF—MDRAY v P RAHELE LTOL 0V AT L
ThY, zoPcHENE, BLEORE, AvFLio
mMEZMELL7-dDTHDLFE AL, BEKCESLET, M
PARIGL RNV DOERE 7R &, MFRIC oY T Eh, fliHic 2
E—3Nd L) REMIChoCnwhnKE, EY 27 Mo
FET ok 2O IIE AN TV S, fERE LT, EEEMIC
b Tz =y FRIOKE Y -G E o TED, EE
FRBMELINT DI EEZLND,

Ric, =7 a vz R-Chiwn, ERNAZEDHEEE
Hickw T, MO THRNLEZHEG2H 5. FEOEHRE . £
-7y b LT, EREOTT a2 vERHERICENT, o
THEHVLHERZEL TS, ZoFEflcix, 1 v7 77180
mEEARWET T a vEEET AL, FuFoko 3NEE
ENWICZ A2 MG H L. BT bic, BT o, #
MICBET 3 ERP Y — v 2 DA v F I ML ERITo - e E 2
2208 TE5, HEOwYYavVIERTZALL VY THRLA
NiEer7avigwryra vBOWERIHETILELRD 3.
T/, zT7avii, BEOFErOLR B LA BB XS
bR, Yok B CfifgA5E > O 5 b HfELIC
v, ZofR¥EIR, va—nr—L0EMEFoC, TTay
DIGET RTOFRBABT L RV TOLHENTWBEDEFIC
EoTES XL, HREABEE 8 &IC X o CHEHEATHET
22k TREMZ, FRELEIPOA VYT F VY AETH
FloZ2 %y 7 03RRI r—e 22 ME L w5, B
T2, BEBECEE 7o X7 Tchl, HuFICKE
BEHREA VT L —vavdd, EhbaLoicL-HEE
TATHDLENWZD,

34 AYTIINLBEORTEEDOEE

RiEHD X 512, 2K W FoORGFEBERA v 7 7 I ABIR
S TWze LTH, BMEIGICET2EZHIELET S L
Eiohd, L, BRNREEN Ve, Hificf v T

Advanced Institute of Industrial Technology Bulletin Vol 19

TINROFKBLEZFL T THELREML T Z itk
D, 7T—FF77F ¥ b Iy FICEATEZ LICRS.
RAEOEF A5 T 2 &, —o0FRERR 2 TL 2HA
Hb., —DOHM, BEEOLDF2IERL T EER L 4
E7ux R iconwcElL, Yogrzokdicio
TV D EEZIEBIETH L. b 5—220, HuFoffiss
WEMICEAL, 2K Y FOREDRF->RAIC X > T2K
2 e xMET 2HIETH B,
—DOHOIGICOWTEZ T, 2K VP, Frciat#E
3, NMREFRF LT DI THB. 22 ETDOEZSTII,
AV T INTIOBGBREROREF L, A v T 70T
DR OBEITNE AL T 221k d. 2L E, £2TD
ZHEFORHET, A VT IARDEZ TR, O
EEROBEHNRICHET 3T TH 5. FFE, KL REEC
BT OHABEOREIL, ¥ ) v 2@l LZNE
»oix, BRWCA v IABoBEcE L, FHiHRO
LM CcHREZFEVEDLEEZ LT LHIRYE D 3.
—%, ZEtFE~oev V) v rrsBonsERodic, &t
EONREZE T2 FIC, HREZ2EH LIF3FICHY
TEZTVDEEWIRBPLOARENERH YV 25 Th b, E
T3, FitFoNGToHROFFEELLLE, 2~3F
KT TEZTCHE X THY, HicEH e, 10 L2 3
EME LT L IITETCVAWATREEREWE WS Z &
Thb. 2L, FREIFEVINREFRIT L L 2,
FTEAROEBBRICET 2EZLTTOA A -V 2EHD, H
BZNUTOTEICNT2E2H2EDE LI HDTH 5.
72, 3L I DL, BREROEXTTDA AT RED,
RICEERDDDEZTT DA A= & [ED, RKEICEEMICE
TEHEEZSF#EDLZENVI LI RDTH 5,
ZOEZHDAA=VE VIR ET —F 77 F ¥ CEHE
T2E, 2BEAEFIFICHTCEREIEOE S RHET
TLMTEBRZ LIRS, ZDLE, 3@TELS L,
WixAd v 7 772V MoEEBEoSE, FEXA v T 770
B, @A v 7oA TR A vT 77 A BICikET
NEANFEZHRCTE L LICRs, HiHOZ=Y P YZXDFE
BleEzsl, LE GEE 4Avsroa8 g (2=y
FAZDFHEEE) V278, T (2=v F SN2DE
MREM) A VT IR L WS EFAIIC o TWE DT
Thb. 12721, LlogHtoey ) vz 3EE LT
MR L, 4D ADSH B~ B2»bD~EwIBIT1E%
REDOLNZHITHDL. Thid, BFROBEREONSRIT3E
Eb A v T IARCEG SR, RA K a X MR L E
L 7= A A SHE I N B & FEsEEE S ofad by
TO bNDEZEY 27—t hdh, RichEETcEY 2T
— (LAY, RENICRTColEcEY 27—l T
WhEWS ZEREEING., I, K3DXA4FI7R
DTl O—2DfiheEELLNS., LrL, Tk Al
HaRRNTREIDZAVEZEZONIR4DCH, 2=
PARZDAE— 2 TiZESL. i, TETavY—T%
AW hBEeERREL, PEcAEEoRWIZEL A
fLEDTHWEETALTHY, FANVBFTIDOL) T

96



RRBIULEERMAERKT

FLERY 2SR 0WbDEhoTWn3, THEDME LhfED
GHEDP D, hoBHEEZFFI AVARBEEZFOET L EF X
LZENTE S,

KIT, FOFOREEZHEMICEAL, 2K ) Fofmic
X 2o 72 A5 & mES 2 BgIC DWW THE L, HEOA
H¥~oex ) v res, HEOWMBHEOMELPLIC, b
DEOL ZEMIOFEEICFHEY L EEEZRECER LTV
SR EERDRL PR TE WS, 2R, Sv
e koo b s miE oo, BiFT~
ZELVHE LTw2 0K ) FHBEL < AZT 6N 5H
M2H5. bbA A, TOLIBRETLRTERICKEIND
b DT\, B OEEFE T, [Rbhi 30 4] OFiE
T, Z0XIBnETACHRD by S i EYEE® 2E
NEEPHA TN DI THE. Z LT, ThoiE, Sk
NCHINAEERE LTS ENRTwBE e moT0S, L
»L, TOETABEMCEHS 24 I v 7, BohTnws
DTEZEWEALI D, IRZZVWTLERICRZS L9
KD ERG, 2hIRKELECNY 7Y —13/h& LR X
2RV, FCIELIEWIIEL VI SRS ER Y,
EVI X IR EFUARTHL. DKV FLHFDL, FL
FREREL C L Ch Y, 2 DI FRUEIIC D L D IAR,
mE % T, AL TOEOERERERT 5 ENERE ko
T 3. 7272, WA ESR, KERET Y, CoTL
EThEDBLALRZ, FONYy T Y —THRINEL A>T
WE, Yo cdENIC S ARNIE, 2220 0MECHE
RED L7722 HUEMICER T2 LT EHEELRT S C
EREHL VDO TR ARWEAS 2. FHLU XY AR E»+
FICENNEIRE ZHIPICILE 7L e b, T 5 1l
WrMzszenkobhz ) Tchsd, HifEHEOSLHF
Mk, botEhwicdyzo iR+ s tich
200 LNV, FOFTRLEATHDE D E S o2 iR
LRI T A D .

Rk, &2 x7 2 vEEoENAED R EIEE S 5 —
EEEELRTHL, ZoHflogs, FEAMICY O ChE
WWHE L 720, ) — X =23l B & Cld 7z & 5 &1
O, FHLOLEYARETAVEMA LT LB ERE L L
Ezbha, @EEOHEMAT.LoMRETHIE, HifinFo
VA=V X =BT )X =R EREILN
Z5CThs. LHrL, ToBh, BEiinWoEzhFadie
oIS, HfffioREomWEEO v Y R ERMEED 72
TrIiCh B, BB LT, 2—F -2 LWERE, 2%
— ML WIEFICURZ X5y a—nr—L%kDLh, 12—
PF—BLTWELVWI L EZETHAZELI ALV ARETLE
L Cw s, BEMICE, #EM, BtEHo~y vy a v
EBALZZ7avEELTWwEA—F—%HFIC, &5 L
THhMLWE S C i a1ER, o LTdhitGL Tzl
W —ERICONWT, FHPERLNL T ZEILRD. &
32— L—LATlE, TIRROSHEHRNICOWT, HhE—
DD, B b DAL OB R OFMIC X B
TrvEfhons Lo, MWLM oR TS 2 kX
457D HRFEZ ML CREEDHMAE RE720 L, Zib

Advanced Institute of Industrial Technology Bulletin Vol 19

DOEFITE THABMCHEREEL Fo T 2 HHRAMA LN,
Z LT, 20tk HEFETT A AAVELE L o8 EREIRE O
J A RXDREZRHRAHE S X 5L, e TN 77 & BfE
LB Lichd. 20BN T, 2—F— 32 DMLY,
DREDRXICHEE LIBD Tw A AREE AT W E 2N S,
ZORITIE, EIMEOTHOBIKE KE I BEL LTV L5
HEHICT 2 icky, KNI bz v EETHO~< Y
a Vot EE, HRESHOREREDO/NE X2 585Nk
HYRED IR B L icn b, Rk, TOBEEEEL K
ZEAMESHCEC, WHEEE, RELE AvFiFvAhk
EOfE Y HEGIERE I T 2 YA HHOY — e AD A =2
— %Rt 3. c2EThiS L, CDYvas——AKETT
TavEBEALROTEAARICEL 2D TRAEWES I H»
ZOETAME, FIRLZ—F-—HEOLYARETTLE N
TERHKZ S THY, HARNICA vT I AROFEEME
CX3ETALLEEZOND.

INLDO oo AL OWTIE, 4 vTF I IABMDHE
oS EERAEPHELZED L2 LIC kY, KIhicH»
SHEERMEMED 5 Z L BHRS R E T L T 5. 7,
b oA, YRCHLEZ LN, —DoHOHRER
[EthkodcE 2l A V) HICERNTZZHAEH D,
ZoHoamMEE TASRTESEE ) b Thi - =245
X992/ 2p0FEZET] Lo RHERLLTERSC
EDBHETHLEFHELLTVHTHE. INHLDFA
VNS, AT INVMOREHEBICL 2 X—=T p 2 v 2D
BWIREAMIG I NG e, HEANICR L LEZLND,
72720, TNHDX I REIENAROL VR EZLND D
DD, %L OENEEEZ, HAEORFEHOTTEILETORF
MR A v T 7 I ABoZz2HLTwbdeEZLR
5. INE, ETNETNOHYENRELFEFZIEZZBAIE
NEZEFEIREVREINEZEITL->T, BAREZVES
WEERTHL., LarL, HEL CE2RTNERLRVDIT,
BRI B 7' m R - R EEHE - SRS - BT R e &
Zhilgr L, fadez, MRMREN 2 IBERMICRE S ETL
CHENDE - RTRIERO AW ETH B, hiF, EVa
7 —HoFFBE CHNFIEBN RBE T L 7 5 28,
A VT 7 INOBECHIEIIT> T 2 & 2EIRT 572
DICNE, BBV ETHDLEEZOLNDE, BEELRLNTH S,

A B 1 c 1 D
£ mat e | mat TEs
e maw a il e e
TE mad EPas— | mat I e

= i
4 HEAEBORRIZKEZT—FTIFYDOIBETIL

97



RRBIULEERMAERKT
4 E Qo)

Afcix, 2K ) FoFitBloEmE, 7T—-%727F v
MR EIER L 20 5 EES ESR 2z M, 2L ) FrM %z
FRLARTNIERS RV EnI T EICOWTHERL RS,
G _EFMEEZERL 2. Fric, ARD2L Y Foikd
BAoMEm» S, 4 v oA MoEmzEiEe L, chE
THEDONTELAAN=X L, R L TR Z2HRICD
WCOREEET, BREMALDDTH .

CITEEDREEZNERRICT S E, W o201
REROEASEMECE Z2EAE LS. Bl X, dido [k
N30 FE] LI BVARA L ZATHEDNTE 72,
fif 212 30~40 FFHTIC I, W < Db DOFHE T HAR D RZEHHR
Dbty FICEEH L, [Japan as Number One | & \» 9 /R 3 U
AWARFHTZFANLN O L, i, B
BRI D FEIRARIL &, FHRFAFE O AL AR L TH Y
A v T 7 I NVMOBGEHICX 2 & R/ETOL VIARPEE
TholztEZ2LBL, ARTORHICIH> 2 Eickhd. 2D
i3, HEHESREMLZ I L% OFFORMLICEL T
THAEFEDEFEAEYICET 2 SRS EEL, Z074 v
DLECOHMOATIEIC O WCTHEARB IV ZE LT edH o
T2 VZBEINMERb ot EZONS. ZDfh, AR
BEIC I 2 AL, HEHCBE T2 AL — RO
HNAER, IWEIRED 7L — L7 =27 D2 DIARR EITE W
T, N=T 32V RADORALPHEFOEN TH o 72wk H
INTVEDTIREWEALI D, T2, TLA2EKIT L
HOTaXADDL DAL G, FHELL ZNEOMAGDLE
L) XD, FUERMIZOL DADHESEDREHEIN T WL FE
AbNFEITHL, LhL, aVvEa—&ixEOEENEE
flie A vz =2y R LoBEEME, SHICH~2 LA
FLCHo7LDFTALITHY, Al IOV IICE
ROENREL TSI LICRE, COHEHE2SL L, HARD
ETHTENTZD LY TR TE GG, 30 FHTIEHEYICO
o 7R MEN 2R Y T 2B E o2 LTD, &
Hecltfffkic X 282 Tnexnoae—n4 il o
TLEIHEEEZEE L ENhA W itk s, 22, £
TOREE A v T 7 7Aco VAt kY, 8o
B P T 0 v ROMAA G DR EERT 5EY 27—
OO, BUMELIEL A2EEDH L EELLND,
Ihit, HROMEOAREOMBOEFLIIC, T
R ODICEBRMIGEET 5, KL A -7 v loHEL Y
ARETARERLDNVTDH, TOERA N =X LD—{%H
BT BLRTEZITHS. Inbid, SHOEmE LT
W,

AFEORET 2 L3, 4 v 7 7 7Aoo BEDOEE,
HEREE A BRI E 2 3 C L AL WiE S, JHPTIICE I
DL VIARZ LB TE DR L DRED B 2 5% MK IS
T252ETHDE. INFTTIDXS REIEEEFRi/-7d o 72
RS, BAZEIEDL LN D, HhE A N—L T e
TENIE, Ihr o THREMICHEETE 2R H Y,
INEHEHBEITREZTHL LI LTHDL., XD 104ET, H

Advanced Institute of Industrial Technology Bulletin Vol 19

N D &S E BRI IE 2 R T 2 2 L 2 AR TIH- T
L RETHY, 7, BACXoTEINAETA I F v v
ZACR B AREME D RTHICE W CTIHES NE Lt Bbh 3.

EE P

1. EEARBEL, HARD D 0iE ) ¥ GEi0, HARRFHTR HIK,
2024.

2. Simon, H.A., The Sciences of the Artificial. MIT Press,
Cambridge, MA., 1969.

3. Alexander, C., Notes on the Synthesis of Form, Cambridge,
Harvard University Press, 1964.

4.  Clark, K. B., and Fujimoto, T., Product development
performance. Boston, MA: Harvard Business School Press.
1991.

5. Baldwin C. and Clark K., Design Rules, Vol. 1: The Power of
Modularity, Boston, The MIT Press, 2000.

6. WERRE, HER— RO €922 -T—%77Fv—, H
2/, 2001.

7. i, ek RAEFEIC BT B RS & EkE s — H Sk

BT Z BB, MMRC 74 AH vy &g v _—oi—
No.479, 2015.

8. EARBEE, PR, LEETHE, S EEL 0D
M, 2015.

9.  FHHIMth, FERKEERORHEDZEICHE S AR R & AR REAR
ko BRI 7B ARG, HAREE A ARG CE 5 598 5
pp 137-144, 2005.

10.  FHHBHE, it E —MOT off% & FEEk—, FTIXH, 2012.

11.  E. F. Colombo, N. Shougarian, K. Sinha, G. Cascini, and O. L.
de Weck, “Analysis for customizable modular product
platforms: theory and case study”, Res. Eng. Des., vol. 31, pp.
123-140, 2020.

12.  A.S. Moslehian, T. Kocaturk, and R. Tucker, “An integral view
of innovation in hospital building design: understanding the
context of the research/practice gap”, Build. Res. Inf., vol. 49,
pp- 265-280, 2021.

13. R.Tee, A. Davies and ]J. Whyte, “Modular designs and
integrating practices: Managing collaboration through
coordination and cooperation”, Res. Policy, vol. 48, pp. 51-61,
2019.

14. PIHEES;, BESEAEEO A — 7 v v 2T 4, WIETE, 1977

80

Open Access This article is licensed under CC BY-SA 4.0. To view a copy of this license,
visit http://creativecommons.org/licenses/by-sa/4.0/

98



RRBIULEERMAERKT

Advanced Institute of Industrial Technology Bulletin Vol 19

HEHT —ZR—AEH 27 LADAE

Survey of database management systems for educational purposes
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Abstract  This paper examines database management systems (DBMS) designed for educational purposes. It first compares several DBMS imple-
mentations developed for academic use, including SimpleDB (Boston College), BusTub (Carnegie Mellon University), Go-DB (MIT), and RookieDB
(UC Berkeley). These DBMS differ in programming language, system architecture, and features. SimpleDB, written in Java, provides a basic relational
database with SQL support, while others, such as BusTub (C++) and Go-DB (Go), offer different functionalities and learning approaches. To explore
whether implementing a DBMS in Python enhances understanding for learners, the study attempts to reimplement SimpleDB in Python. The con-
version process highlighted differences in syntax, type handling, and memory management between Java and Python. While Python simplifies some
aspects, such as eliminating explicit type declarations, it also introduces challenges in debugging and maintaining readability. Key differences in-
clude Python’s lack of built-in tools equivalent to Java’s StreamTokenizer and ByteBuffer, requiring alternative implementations. The findings suggest
that merely rewriting a DBMS in Python does not inherently improve understanding. Instead, leveraging Python’s existing libraries, modularizing
components, and incorporating visualization tools could make DBMS concepts more accessible. The paper concludes by identifying future research
directions, including the integration of Python’s standard libraries and visualization techniques to enhance learning efficiency. Overall, the study
contributes to database education by evaluating the effectiveness of Python in DBMS implementation and proposing improvements for educational

DBMS tools.

Keywords systems software; database management systems; education
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The effects of music on health
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Abstract  This abstract provides an integrated overview of the findings from multi-domain systematic reviews recently reported on the effects of
Music-Based Interventions (MBIs) on health. MBIs demonstrate small-to-moderate effects in the mental health domain, with moderate or greater
effects also reported depending on the intervention modality and target population, and relatively consistent efficacy is confirmed in areas such as
improving the quality of life for patients with chronic pain and cancer, and alleviating perioperative anxiety and pain. Conversely, the evidence is
less consistent for physical and cognitive outcomes, including long-term changes in cognitive function and blood pressure, and objective measures
of sleep. The variation in effects is thought to be influenced by the intervention modality (passive listening vs. active participation), the intervention
dose (frequency, duration, timing), target characteristics (age, disease, severity, cultural background), setting (clinical vs. home-based), music pref-
erence, concomitant therapies, and the choice of outcome measures. Future efforts are expected to establish the clinical utility and social adoption of
MBIs by advancing research designs that control for these variables and promoting the standardization of outcome evaluation.

Keywords music-based interventions; mental health; pain management; quality of life; systematic review and meta-analysis
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Structural challenges of tourism urbanization and new developments: The possibility of
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Abstract This paper examines why Hakodate continues to decline despite tourism success. Although attracting 5 million tourists annually,
Hakodate's population declined 20% since 1980 (320,000 to 250,000). Through historical analysis and comparison with Kanazawa City, this
study identifies structural limitations of tourism-dependent development.

Hakodate transformed from a multi-industry port city to tourism-dependent economy following the collapse of fishing, shipbuilding, and
maritime commerce (1960s-1980s). While tourism promotion increased visitors and consumption, four critical limitations emerged: (1) low-
wage, unstable employment failing to retain young workers; (2) limited economic ripple effects with substantial income leakage externally;
(3) high vulnerability to seasonal fluctuations and external shocks; (4) inability to reverse demographic decline.

Comparative analysis with Kanazawa reveals sustainable regional economies require diverse industrial foundations. Unlike Hakodate, Kan-
azawa maintains stability through balanced tourism, administrative functions, higher education institutions, and manufacturing sectors.
The research concludes tourism complements but cannot serve as sole core industry. Regional revitalization requires multi-sectoral indus-
trial development, youth retention strategies, and coordinated government efforts. This study illuminates tourism-led development limita-

tions applicable to numerous Japanese regional cities facing similar structural challenges.

Keywords tourism urbanization; regional economic decline; industrial structural transformation; Hakodate; economic ripple effects
. However, there are few studies that comprehensively ana-

1 Introduction " o . . AR
yze the limitations of tourism promotion targeting cities like
1.1 Problem Statement Hakodate that have "succeeded in tourism urbanization but are

Hakodate is one of Japan's representative tourist cities. The
night view from Mount Hakodate is known as one of the "Three
Great Night Views of the World" and "Three Great Night Views
of Japan." The city possesses diverse tourism resources includ-
ing the Motomachi district with its historic buildings, red brick
warehouse district, Goryokaku, and morning market. In the
2025 "Municipal Attractiveness Ranking," it ranked first. In
2016, the Hokkaido Shinkansen opened, significantly improv-
ing access from Tokyo. Tourist arrivals fluctuate around 5 mil-
lion annually, with tourism consumption exceeding 100 billion
yen [1].

However, Hakodate's population peaked at approximately
320,000 in 1980 and has continued to decline, reaching approx-
imately 250,000 in 2020 [2]. This represents a 20% population
decrease over 40 years. The outflow of young people is pro-
nounced, and the aging rate exceeds 35%. The economic scale
is also shrinking, with evident stagnation in the regional econ-
omy through shopping street closures, corporate withdrawals,
and declining municipal tax revenues.

A paradox exists here. Despite success as a tourist city, why

is Hakodate in decline? This paper aims to answer this question.

1.2 Previous Research and This Study's Perspective

There is substantial research on regional revitalization
through tourism. While many studies emphasize the positive
effects of the tourism industry on regional economies—job cre-
ation, income increase, and improved regional image—re-
search pointing out the limitations of tourism dependence also
exists. In particular, issues such as employment instability in
the tourism industry, low wage structures, and limited eco-
nomic ripple effects have been identified.

Received: 2025-10-31; Published online: 2026-02-28

in decline." This study analyzes the relationship between the
tourism industry and the overall regional economy from three
perspectives: industrial structure, employment, and population
dynamics, using Hakodate as a case study.

1.3 Analytical Framework

This paper proceeds with analysis using the following frame-
work: First, we trace Hakodate's historical changes from the
Meiji period to the present, clarifying the process of "loss of core
industries." Second, we analyze the characteristics of the tour-
ism industry —employment quality, economic ripple effects,
and seasonal fluctuations —revealing the structural limitations
of the tourism industry. Third, we analyze the relationship be-
tween population dynamics and the regional economy, eluci-
dating the mechanism of youth outflow. Fourth, through com-
parison with other tourist cities, we clarify Hakodate's specific-
ity and generality.

2 Hakodate's Historical Changes:
The Process of Losing Core Indus-
tries

2.1 Meiji Period to Pre-War: Multi-layered Economic
Foundation

Hakodate as an Open Port

Hakodate was an international trading port opened in 1859
and was one of the political, economic, and cultural centers of
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Hokkaido from the Meiji period to the pre-war era. Hakodate's
economy had a multi-layered foundation including: (1) port
and shipping industry, (2) fishing industry with herring fishing
as the core, (3) shipbuilding industry, (4) commerce and finance
and (5) administrative, educational, and cultural functions. Ra-
ther than depending on a single industry, Hakodate was a com-
prehensive regional city with multiple industrial foundations.
The population continued to grow, reaching approximately
140,000 in 1920 and approximately 200,000 in 1940.
2.2 Post-War to 1980s: Gradual Loss of Core Industries
Decline of the Fishing Industry

After the war, the fishing industry that supported Hakodate's
economy rapidly declined. The greatest factor was the collapse
of herring fishing. Herring catches plummeted in the 1950s, be-
coming nearly depleted by the 1960s. Furthermore, the 1977 es-
tablishment of 200-nautical-mile zones restricted distant-water
fishing. Hakodate's catch volume drastically decreased from
approximately 200,000 tons in the 1960s to tens of thousands of
tons by the 1980s [3].

Contraction of Shipbuilding

With the decline of the fishing industry, shipbuilding also
contracted. Hakodate Dock fell into financial difficulties in the
1980s and implemented large-scale workforce reductions.

Decline in Port Functions

Changes in the transportation system significantly lowered
Hakodate Port's status. The decisive factor was the abolition of
the Seikan ferry in 1988. The Seikan ferry had been the main
artery connecting Honshu and Hokkaido for 80 years. With the
opening of the Seikan Tunnel, the ferry was abolished, and re-
lated jobs and industries were lost all at once. Tomakomai Port
became Hokkaido's main logistics hub, and Hakodate Port's
cargo handling volume continued to decrease.

Outflow of Commercial and Financial Functions

As Sapporo's concentration intensified, corporate headquar-
ters and branches located in Hakodate moved to Sapporo. Fi-
nancial institutions also underwent consolidation, and with-
drawals of department stores and large commercial facilities
occurred in succession.
2.3 1980s Onward: Acceleration of Population Decline
and Economic Contraction

Hakodate's population peaked at approximately 320,000 in
1980 and then turned to decline. The main cause is youth out-
flow and natural decrease (deaths exceeding births). By 2020, it
reached approximately 250,000. The decline of core industries
resulted in significant job losses, particularly in relatively high-
wage "quality jobs." The regional economy contracted, with de-
teriorating fiscal conditions and declining administrative ser-
vices.

7
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Fig.1 Hakodate Population Trends (1980-2020)
Source: Hakodate City Statical Book [2]
3 Transition to Tourism Urbaniza-

tion: Strategy and Results

Development of Tourism Promotion Policies

Facing the decline of core industries, Hakodate positioned
tourism promotion at the center of regional policy from the
1980s. Hakodate City formulated the "Hakodate City Tourism
Basic Plan" in 1988, positioning tourism as a core industry. The
city actively invested in preservation and development of tour-
ism resources including historic buildings, port district rede-
velopment, event hosting, food tourism, and transportation ac-
cess improvement. In March 2016, the Hokkaido Shinkansen
opened, significantly improving access.

3.1

Hakodate's tourist arrivals increased from around 2 million
annually in the 1980s to over 4 million in the 2000s. After the
Hokkaido Shinkansen opened in 2016, it reached approxi-
mately 5.57 million, recording a historic high [4]. Tourism con-

Results of Tourism Promotion

sumption was estimated at approximately 107 billion yen in
2015 [5]. Tourism-related employment increased, and Hako-
date received high nationwide recognition as a tourist city.

554 Shinkansen Opening (2016)
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Fig.2 Tourist Arrivals in Hakodate(1980-2019)
Source: Hakodate City Tourism Statistics[1][4]
32 Summary: The "Success" of Tourism Urbanization

Judging from these indicators, Hakodate's tourism promo-
tion can be called a "success." However, despite this, Hakodate
City's overall population is declining and the economy is con-
tracting. Why? The next chapter analyzes the structural limita-
tions of the tourism industry.
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4 Structural Limitations of the
Tourism Industry: The Problem of
"Cannot Make a Living from Tour-
ism"

4.1 Employment Quality: Issues of Low Wages and Un-
stable Employment

Wage levels in the tourism industry (accommodation, food
service industries) are significantly below the all-industry aver-
age [6]. In Hakodate, jobs lost in fisheries and shipbuilding
were relatively high-wage regular employment, while many
jobs newly created in the tourism industry are low-wage part-
time and temporary positions. The tourism industry has a high
proportion of non-regular employment, with hotels and restau-
rants temporarily hiring personnel during busy seasons and re-
ducing them during off-seasons. This low-wage, unstable em-
ployment is not attractive to young people, who seek higher-
wage, more stable employment and move to Sapporo or Hon-
shu.

== 1980
2020

Fisheries Shipbuilding

Tourism
Operations (Accommodation services
& Food)

Industry Sector

Fig 3. Employment by Industry Sector in Hakodate (1980 vs 2020)

Source: Hokkaido Fisheries Statics [3], Basic Survey on Wage Structure [6]

4.2 Limitations of Economic Ripple Effects

The economic ripple effects of the tourism industry are often
overestimated. Much of what tourists spend flows out to exter-
nal areas. Major hotel chains have headquarters in Tokyo with
profits flowing back. Much of the ingredients and products are
procured from outside Hokkaido. Many transportation compa-
nies are external enterprises. Income circulating within the re-
gion is only a portion of tourism consumption. The regional
multiplier effect of tourism consumption is 1.3-1.5, significantly
lower than manufacturing (2.0-2.5). Additionally, the tourism
industry is not organically connected to regional agriculture,
fisheries, manufacturing, and construction, making economic
ripple effects limited.

4.3 Seasonal Fluctuation and Employment Instability

Hakodate's tourism has large seasonal fluctuations, with
highest numbers in summer and autumn, and off-seasons in
winter and spring. This creates employment instability and ne-
cessitates reliance on seasonal and short-term employment.
Tourism demand is also easily affected by weather, disasters,
economic recession, and infectious disease outbreaks, creating
vulnerability to external shocks.
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4.4 Structure Unable to Stop Population Decline

Tourism industry employment does not contribute to youth
retention due to its low wages and instability. Young people
continue to flow out, birth numbers decrease, natural decrease
accelerates, and the aging rate rises above 35%. Tourism pro-
motion does not lead to solving fundamental problems of
youth outflow, declining birthrate, and aging.

4.5 Summary: Limitations of the Tourism Industry

The analysis reveals four main structural limitations: (1) em-
ployment quality issues with low wages and instability not
leading to youth retention, (2) limited economic ripple effects
with much consumption flowing out externally, (3) vulnerabil-
ity to seasonal fluctuation and external shocks, and (4) inability
to stop population decline. While the tourism industry can sup-
port part of the regional economy;, it is insufficient to compen-
sate for the loss of core industries and support the entire re-
gional economy. This is the essence of "cannot make a living
from tourism."

5 Comparative Analysis: Compari-
son with Kanazawa City

5.1 Why Compare with Kanazawa

To clarify Hakodate's factors of decline, this paper selects
Kanazawa City as a comparison target for the following rea-
sons: (1) commonality as historic cities and tourist cities, (2)
timing of Shinkansen opening (Kanazawa in March 2015, Ha-
kodate in March 2016), (3) positioning as regional cities facing
structural challenges, and (4) appropriate population scale
(Kanazawa approximately 460,000, Hakodate approximately
250,000).

52 Overview of Kanazawa City

Kanazawa is a historic city that developed as a castle town,
escaping war damage and preserving historic townscapes.
From the 1980s onward, it actively promoted preservation and
tourism. With the March 2015 Hokuriku Shinkansen opening,
tourist numbers increased significantly. Kanazawa's popula-
tion is approximately 460,000, having remained nearly flat over
recent decades [7].

Table 1 Comparion of Key Indicators: Hakodate vs Kanazawa

Indicator Hakodate Kanazawa

Population (2020) 250,000 460,000

Population Change (1980-2020) -20% Stable

Prefectural Capital No Yes

Major University Students ~1,000 ~10,000

Manufacturing Sector Declined Active (99% gold leaf)

Tourism Annual Visitors 5 million 4-5 million

Aging Rate >35% ~28%

Source: Hakodate City Statical Book [2], Kanazawa City Statical Book [7]

53 Comparison of Hakodate and Kanazawa

While both cities share characteristics as historic tourist cities
with similar Shinkansen opening timing, their population dy-
namics are contrasting. Kanazawa maintains its population
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while Hakodate experiences rapid decline. Key differences in-
clude:

(1) Prefectural capital functions: Kanazawa is Ishikawa Pre-
fecture's capital with clustering of administrative institutions
creating stable white-collar employment. Hakodate is not Hok-
kaido's capital, with administrative functions concentrated in
Sapporo.

(2) Scale of higher education institutions: Kanazawa has mul-
tiple large universities including Kanazawa University (10,000
students), bringing young population inflow and local gradu-
ate retention. Hakodate's universities are smaller with low local
retention.

(3) Manufacturing existence: Kanazawa has surviving manu-
facturing including machinery, textiles, and traditional crafts
(gold leaf at 99% national share), creating higher-wage stable
employment. Hakodate's major manufacturing has declined.

(4) Regional centrality: Kanazawa functions as a core city
within Ishikawa Prefecture and the Hokuriku region. Hakodate
faces overwhelming Sapporo concentration, with regional core
functions concentrated there.

5.4 Summary: Importance of Diverse Economic Founda-
tions

Comparison with Kanazawa reveals that cities dependent on
tourism alone are fragile, and having diverse economic founda-
tions is important. Kanazawa has multiple economic founda-
tions including administrative functions, higher education, and
manufacturing in addition to tourism. Hakodate lost its core
industries and became overly dependent on tourism. While the
tourism industry brings certain effects, it has structural limita-
tions making it insufficient to support the entire regional econ-
omy. Hakodate's decline stems not from tourism promotion
failure but from losing economic foundations other than tour-
ism and being unable to reconstruct them.

6 Factors Making Hakodate's Indus-
trial Restructuring Difficult

6.1 Geographic Constraints

Hakodate is located approximately 300 km from Sapporo,
disadvantageous for corporate location and logistics. Hakodate
Port has difficulty accommodating large vessels, and Hakodate
Airport is a regional airport with limited international and
cargo flights. These logistics infrastructure constraints make
manufacturing location difficult.

6.2 Policy Choice Issues

Since the 1980s, Hakodate concentrated policy resources on
tourism promotion, relatively neglecting investment in other
industries. Utilization of universities and research institutions
for industry-academia collaboration has been insufficient.
While youth retention is recognized as important, concrete re-
sults remain limited due to the fundamental shortage of "attrac-
tive employment.”
6.3 Impact of National and Hokkaido Policies

Hokkaido development policy has emphasized Sapporo-cen-
tered development, with infrastructure investment concen-
trated there, making investment in Hakodate relatively less and
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expanding economic disparities. Public works reduction from
the 1990s contracted the construction industry without con-
structing alternative industrial foundations, accelerating re-
gional economic hollowing out.

7 Conclusion

7.1 Findings of This Study

This paper addressed the question "Despite success as a tour-
ist city, why is Hakodate in decline?" The analysis reveals that
Hakodate's decline stems from the loss of core industries,
which created structural economic weakening. The tourism in-
dustry proved insufficient to compensate for this loss, exhibit-
ing critical limitations in employment quality and limited rip-
ple effects. While tourism promotion succeeded in increasing
tourist numbers and consumption, population decline and eco-
nomic contraction persisted. Comparative analysis with other
cities demonstrates the importance of diverse economic foun-
dations. The factors preventing core industry reconstruction
are complex, including geographic constraints, policy choices,
and national and Hokkaido-level policies.

72 Meaning of "Cannot Make a Living from Tourism"

The tourism industry can support part of the regional econ-
omy but cannot become a core industry supporting the entire
regional economy. Tourism is a "complementary industry," not
a "core industry." Core industries create high-wage stable em-
ployment, strengthen economic circulation within the region,
retain young people, and lead to population increase. The tour-
ism industry does not satisfy these conditions. Therefore, tour-
ism promotion alone cannot stop population decline or revital-
ize the regional economy.

7.3 Policy Implications

The research suggests several policy implications. First,
while tourism promotion should continue, over-dependence
on tourism alone is inadvisable. Second, regions must develop
diverse industries through manufacturing attraction and new
industry development. Third, strengthening youth retention
measures is essential to address demographic challenges.
Fourth, regional cooperation should be enhanced to expand
economic zones beyond individual municipalities. Fifth, na-
tional and prefectural policy changes are necessary to correct
metropolitan concentration and expand investment in regional

cities.

7.4 Future Research Issues

This study has several limitations that suggest directions for
future research. More rigorous quantitative analysis is needed,
particularly regarding economic ripple effects and employment
statistics. The scope of comparative analysis should be ex-
panded to include other tourist cities beyond those examined
here. Future studies should incorporate perspectives from res-
idents and businesses through surveys and interviews to com-
plement the macro-level analysis presented here. Finally, rigor-
ous policy evaluation is necessary to assess the effectiveness of
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tourism and industrial promotion policies implemented by mu-
nicipalities.

7.5 In Conclusion

Hakodate's case symbolizes problems faced by many Japa-
nese regional cities. Many municipalities position "tourism" as
a solution to core industry loss, population decline, and eco-
nomic contraction. However, as this study reveals, tourism pro-
motion alone cannot fundamentally solve these problems.
Tourism is important but "you cannot make a living" from it
alone.

Regional economic revitalization requires comprehensive ef-
forts including construction of diverse industrial foundations,
youth retention, and strengthening regional cooperation. This
cannot be achieved by a single municipality alone; collabora-
tion among diverse actors including national and prefectural
policy changes, private sector investment, and resident partici-
pation is indispensable.

Hakodate's challenge continues. How to construct new eco-
nomic foundations while using success as a tourist city as a
foundation. This question is a challenge shared not only by Ha-
kodate but by many regional cities in Japan.
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Abstract This document examines the development of Human Machine Interface (HMI) design in the automotive field from three perspectives:
technological innovation, brand identity, and human-centered design. HMI has evolved from a purely functional interface to a core element of the
overall user experience. Recent technological advances have expanded expressive possibilities and strengthened the link between HMI and brand
identity, while human-centered design has emphasized safety and psychological comfort. Through the interaction of these three dimensions, HMI is

transforming from an information interface into a design domain that defines the relationship between humans and mobility.
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The potential of experiential wooden toys in fostering parent-child relationships

GROET P BT M HE2

Takashi Imaizumi® Osamu Nakajima' Takaaki Hosoda?

UHTG LREK%:  Maebashi Institute of Technology
2PRUER T ESE BT K Be K% Advanced Institute of Industrial Technology
‘Corresponding author: Takashi Imaizumi, p9100527@maebashi-it.ac.jp

Abstract  In recent years, the number of dual-income households in Japan has exceeded 70% of all married households, resulting in less time for
parents and children to spend together. This study explores how tactile wooden toys can facilitate communication and strengthen emotional bonds
between parents and children in such contexts. Adopting an exploratory design research approach (Research through Design), a collaborative work-
shop was conducted with university design students and an industrial designer to create concept models using regional wood materials. Three key
design concepts emerged: “Play and Health” (physical interaction), “Sound and Time” (temporal and auditory connection), and “Creation and
Concentration” (collaborative immersion). These prototypes were exhibited at the Next Eco Design 2024 fair, where qualitative feedback from visitors
revealed the importance of balancing sensory value with practical considerations such as safety, durability, and storage. Based on the findings, three
design dimensions—physicality, temporality, and creativity —were identified as essential for fostering embodied interaction and shared experiences
between parents and children. The study concludes that wooden toys can be redefined as experiential, relationship-mediating products that enrich
family communication while promoting the sustainable use of regional materials. Future work will refine prototype evaluation indicators and de-

velop practical design guidelines for real-world implementation.

Keywords wooden toys; design research; parent—child interaction; embodied experience; sustainable design
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Abstract

Tools for mechanistic interpretability (MI) of transformer language models provide systematic means to visualize and intervene in model

activations. Analyses conducted with these tools help improve the explainability and interpretability of language model outputs. While analyzing
internal model activations previously required advanced expertise, the emergence of increasingly mature MI tools has gradually lowered this barrier.

This paper discusses the current trends in these MI tools.

Keywords mechanistic interpretability; large language models
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Extraction of factors obtained through impression evaluation experiment of reviews posted at EC sites
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Abstract The widespread of the Internet has realized electronic commerce (EC) site that enables us to make purchases online and is used by a lot
of people throughout the world. In order to avoid a mismatch between user and products, on EC sites, users can write a review on the product they
purchased. Other users can then assess the review as helpful if the comment is found satisfactory. These functions play a vital role in helping users
refer to the review of the commodity and make decisions whether to buy it. Nevertheless, with more users and items flooded on EC sites, the issues
of mismatches are becoming conspicuous. Meanwhile, there would be a method to introduce a questioner to respondents who would likely be
expected to appropriately answer the question at Question and Answer (Q&A) community. Therefore, this methodology using Q&A statements
could be extensive to the reviews on products of EC sites so that the mismatches between users and commodities could be avoided. Therefore, this
paper reports the analysis result of extracting the impression from the review contents posted at EC sites. As a result of the factors analysis applied
to the experimental results, eight factors are obtained. This result has revealed that the approach of extracting impressions from the statements can

be applicable to the review statements of EC sites as well.

Keywords EC site; factor analysis; factor loading; impression evaluation experiment; impression word
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Proposal for safety education materials for junior high school technology classes where Al co-evolves with students and teachers
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Abstract We propose an Al-assisted, co-evolutionary safety education system for junior high school technology classes, where students engage in
practical activities such as woodworking and metalworking that inherently involve safety risks. Current instructional environments face limitations
due to large class sizes and the high supervision burden on a single teacher. Moreover, existing textbooks and materials emphasize fundamental safety
awareness but do not sufficiently cultivate students” ability to recognize and prevent hazards autonomously. To address these issues, we propose
introducing a system that integrates wearable cameras, Al-based hazard detection, and KYT (Kiken Yochi Training) to form a cyclical learning process.
During practice sessions, students’ actions are recorded and analyzed by Al: the multimodal model CLIP identifies potentially dangerous scenes, while
YOLO detects specific hazardous regions within each frame. These detected frames are then converted into individualized learning tasks in which
students identify and reason about dangerous points. Their responses are subsequently used to refine both classroom KYT discussions and Al re-
training, allowing students and Al to co-evolve. A prototype implementation confirmed that CLIP could recognize hazardous behaviors such as
operating a drill while wearing gloves, though prompt engineering remains critical for higher precision. YOLO-World accurately detected common
objects (e.g., gloves) but struggled with specialized machinery such as bench drills, indicating the need for domain-specific datasets. This co-
evolutionary model promotes both continuous Al improvement and the development of students” active hazard-perception skills, suggesting a novel

direction for technology-education safety instruction.

Keywords safety education; technology education; co-evolutionary learning; wearable camera
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"Using a bench drill with gloves on; hand feeding the
rotatlng spindle",

loved hand lowering the quill of a drill press
during 5 rilling",

"Close-up of gloves near the rotating drill press chuck
while drilling",

"Gloved operator pressing the lever of a benchtop drill
press”,

"Work gloves visible while drilling a workpiece on a
drlll gress

"Gloved hands holding the workpiece under a spinning
drill press bit"

1 Column drill (pillar drill) in use; operator wearing

gloves"

"Pedestal drill actively drilling; operator has gloves
on"

1, i ) , e
# Nefative: fERATENCIZRE Y LW S0 (GRF - 51 %)
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Operating a drill press with bare hands and without
gloves )

"Using a bench drill safely with no gloves; bare skin
hands visible"

"Drill press in use; operator not wearing gloves",

"Using a handheld Cordless drill with gloves (not a
drill press)",

Operatlng a lathe with gloves (not a drill press)”,

"Using an angle grinder while wearing gloves (not a
drill press)",

? eratlng a milling machine with gloves (not a drill
press

"Bench grinder with gloves on (not drillin

"Drilling on a benchtop drill press with are hands,
no gloves",

"Drilling on a benchtop drill press with bare hands"

>
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"Photo of {} in a_workshop."
"Video frame of {} at a school tech lab
"A person { a factory workshop.'

"Close up p%oto of {}.'
"H % -speed video still’of {}."
ety training image showing {}
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ANEJEH 7Y 7+ vifizgn Ry b ORI : X —F F—m Ry FaGEhHcE
THEGHT T —F
Design study of a humanoid saxophone-playing robot: An approach informing partner-robot design

Pl e

Jun Uchiyama®?*

VHURUHR N SR K B K% Advanced Institute of Industrial Technology
> RAfH K%Y Waseda University
‘Corresponding author: Jun Uchiyama, jun-uchiyama@aiit.ac.jp

Abstract  This paper summarizes design insights gained through the development of a saxophone-playing robot and reorganizes them as an inte-
grated design approach grounded in a product-design perspective within bio-robotics. By employing design abduction to reframe prior assumptions,
we revisited the holding and blowing conditions of the instrument and coupled them with an evaluation framework grounded in the harmonic
structure of the produced tones. This approach led to verifiable improvements, including downsizing, enhanced maintainability, an expanded prac-
tical pitch range, and greater stability in the low register. In parallel, we concisely review the lineage of musical-instrument performance robots and
clarify a human-normative viewpoint that informs partner-robot design. The paper is intended as a short research note that consolidates prior results

and articulates a practical, design-oriented framework that can support subsequent development of partner robots.

Keywords design abduction; reframing; harmonic structure; human normativity; partner robot

1 T L ®IC

oRy FEEFEESTCOEEM Ry 2L ICHE
LCE 2, IEFRY — R0~ R R EZI KL 20D
31, AEAEFOXEZ AN ET 20Ky M3 A= FF—0B
Ry b [2] LEN, RESLAHE, HEicoBER R LICHIER
INTWV 3, Tb O CIIHRERIME I N 2, G %2
G-V — (KB EH S, AFPGoWE IS | L 72 FSE
BRHDLNB,

ANEER Ry b OWZRTIE, A A - v w7 4 7 2O A
D72 T A (B RO e L, EiFh e Ry b o
BB LU CABOLE A =X L2 @AL, n Ry FFEH
EmOMEL ZHIEL C\vw5, DREBEER] 2B 3 2 558
HERRy POWFE T, [TARTHROEBHE N7 + —~
VR A B —— A v 2T 7y a v PEELE
e,

B CTH SRR BEREBRERT AV - F 7Y 75 V&SN
R L-HED Ry b ORI, BN RS2 O EmED B0
eI L W 2 5 [3,4],

(a) "WABOT-1"

(b) "WABOT-2"

1 "WABOT" (WAseda roBOT; Waseda Univ.) [5,6]

Received: 2025-10-31; Published online: 2026-02-28

Afclt, EEBE Ry PR CROLZMAZEE 2.
N—tF—m Ry PREFHCETIHAEEET 2,

AW OWFFIL, 1973 Fic IR T Ch¥ st =
—</ 4 Fuexy  T[WABOT-1] (WAsedaroBOT, K1 (a) ,
BRARYE (BKR)) Th b, Thick < gsemEzs (B4
LA VEZE) vRy b TWABOT-2] (WAsedaroBOT-2, X 1

(b) , HR) F. 1980 fFicHEfiA3hA & 41, 1985 4F D [H[
BlEEfiEE s (o< F '85) TARE Lk,

g (B ik 3 &, TWABOT-2] o= v 7 Fid [ A
BlzuRy Meaghwizo gz ARtz 2 Th
h . TWABOT-2] @ & 5 AEaREiBZHiELHFou KRy b &

TWABOT-1]0 & 5 72 ZRA{THREZ FFom R v b DA,
Kko [~4oRy b O TREEIDOTHZ, 4T L
D AMANC 72 2 L B L 0, FER e LT ARl
T BZ EnFHEIN, [WABOT-2] iZ [ uky b | ~D
BER Eop Ttk v [T7],

[WABOT-2]7% b i & - 72 N2 RREZ v K v b (FK)
DFRiEE, N7 v — FiEZEr Ry b TWF] (Waseda Flutist
robot) [8]. X LICARMFEDANREY 7V 7 4 viliZZuR v b

TWASJ (Waseda Anthropomorphic Saxophonist robot) @ Fi¥&
~EFEL 291,

From left: ERS-300, ERS-220, ERS-110, ERS-210, ERS-7

2 "AIBO" [10] (Sony Group), adapted from author's previous
publication in Sony Group: ERS-300[11], ERS-210[12], ERS-7[13-16]
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COFNE, EED LI — ZA~DOHIGIRDOZEAL & WG L.
N[BT I H O  BEHE R BMUIcE 5 LT & /=, 72, th
SEBEORL S 13, AIBO IR & 42 B S A, R
EENE Lz RT 1 7 Z0AEEM 2SR LTw 3 (X
2) [10],

2 i

Afaid. Dl EoSCRICIZ L. TWAS] oFA R e & 2
[WAS-XJ] (¥3) [17,18]fi%CcFonzMiA %, 7r L2 b
FHA VHRAICE ST HBER L, AN REEFT 7o —F & L
TERT 5 [3,4],

TWAS-X) i3, 7% A4 v - T7&7 > av[1920]ickKo< Y
7L —3v7 GREORMES) 1cXh, 2T ToRABEIA
RL, iz Ez222ETH0 [RD0% ] 2T, ML E
W& DRI X D IEHERTIE D IS N7z, S 5T, HER
AEoBExAEE LSOO G0 —F—4 v 25272 a Vil
FEDAIRENE & I 2,

ZZTWHITHAL v 77X =2 (designabduction) &
X, Dorst @\ 5 BEEID Tllifid ] 2 688 UCHEAE G L.
WEES 2 Ef ok 2 i+, 7v—3Iv s/ )7L -3V
73, OWER A BT 5 7L — 2 (s OFREECH b |
FTHA Y - TTRIvavDifttihd,

DY 7L =3I v koA TIIRBE S I N L T
B o RIS T BIRREOBIRICHFLG L, 7o Xy THA
VOSERT Tu—F BN — b F—uRy FEARICH 2R
HLRREEZ O o TARENE S H 2 2 L 2R T B, A A -
ORT 4 7 AMFRC T L7 P THFA vOT R EHY A
hazcéeoc, NelgEd 25— rF—aRy FERICET 210
JEERFERTE 5,

LIBe, 3BCRiEEMBL, 4 BTAT 7u—F%2ibR 3,
5T 5 ECEMWEEEEZRL.6 BTHBOFREELR NS,

3 TWF] & X O TWAS] o % it

ARETIE, 1 BETIRR7ZTWAS-X11cE 3 WF]5 L ’TWAS]
DEREEME T 5,

[WF] ois

TWABOT-2] o, TWFJ] (%, 1990 4E 2> & BHFE 2580 &,
70— MEBICLERIPR S X O D #HI G & R
BEE U CBRSMIC i S iz, oI iz, et ic G be
MR DT/ i DR E L IR DB & T, £ ok, il
FHOMPEDFHFIC DY A ST E R L% K -5 72,

2005 o> [WE-4RIIL) PARgIX, A B0 &EEAICmz <
I—F—A4 v ETra Db iED bh[21-24], 2013 4
D [WF-4RVL] % CTHHF MG & iz, X 4[4,9] 1R 34 o
EED»OLDDH 5 Lo, AN IES < —J5, flfEtkrn Lo
7o OEN KA e LB E . 2 —F -4 v 2T 7V 3
Vit OHERESHE N,
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TWAS] oitfg

[WE] icbWwT, EZLaRy b EOWHAA Vv ET Y
vavolLIsro, HEHEHHEEORWEHE Ry MCE
S 2RI S, AR S LT A— MITnx 7 v
by 7 xR I N,

2007 fFIChAtR E N7z TWAS) 13, %72 v 7+ VG O
TREE /W= EIRE R GUEATREICIY A, ARE D
[WAS-5] 1&, fRENZEHEEr Ry b LTLCMONT
Vw35[9,25], L L7edss. SR Loz ofiEix, K
fb & MR & | B OO E TR I <. FRNAREE
Wiz E LTy (1 5[4,9]), 2—F—A4 v x5
a VICETAMED "= v 2T 7Ty b7 —L LY
FICHED T2 2BV TH - 72[26,27],

Z z©, MNHE, st m B, ERAEE O IR % RE S
B LT, FEESIE 2019 4Eic [WAS-X] BHFEICETF L 72, &
DTCAAF - aRT 4 7 ADEED» L, FEA =X LE2HRD
RErEAE L, FFAEEMU T —fMe L,
CHEBRFOREBRAFIEHIH L T 5,
CHEBRFMRBEOMGEMEE R L 35,

T, RORAT vy T LT, 2= =4 vrI7 7 avih
BEICT 2720, UTo Sz EMEE LTHEEL 72,

- AL DR R HIH L L 22 e o BEIL
CHEBRFOMEME M L L 2WREFOERK

Ihb oyt HFICE D& | Ba—illE— il o K E % &
NEAER, UTOZma2RE L, ZNEZNOBRERERL 7,
IRV IRALNT Y TR W R T4

TEEREE 1T X B 5 & B O K o #EF1NIC E Rk
- FEEP ) HE . EMIEE RO B v R T L

ES LNV ES=3 0L /N S=T iy
CEFEECATE R L LATER AT 4

friE g n A7 < RSFEO M I Hk

£
£
=)
=
N
)
e
£
£
[7]
T

(a) "WAS-X" (b) "WAS-5" and "WAS-X"

3 "WAS-X" Hardware Platform Appearance[18]
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WF-4RIV

WF-4RV

h |

Defining Human Motor Control during Saxophone Playing

Enabling Human-Robot Interaction

a

1990 2000 2010

X 4

Evolution of the “WF” Series (Waseda Flutist Robot, Waseda Univ.)

—timeline of key mechanism updates in blowing, embouchure, and fingering. Redrawn by Author

WF-4RVI WAS-1

2007 2009 2010 2011

Defining Human Motor Control during Saxophone Playing

Generalized wind player Enabling Human-Robot Interaction

X 5

-
2007 2010 2015

Evolution of the “WAS” Series (Waseda Anthropomorphic Saxophonist robot, Waseda Univ.)

—timeline of key mechanism updates in blowing, embouchure, and fingering. Redrawn by Author
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4 TWAS-XJ] BART 7 v —F

Aigcli, TWAS-X] BT 7u —FiconwT, N[ 4 - n
RTF 4 7 AQBENPS Tu X2+ FHFA VHEAOEM A
7% atT 7n—5 & LT 3, [WAS-X] BIFTIZ., 7
AV - TTE7avicEkol )7L —3 v 2ic X b &EE
MAEFHEERL, R LT [EBhOKE o& 207 icdko]
WA 2R EIR Y AT LA L 2, & b, PR
% TR 3EE] ICE D EE ST Ic ko, NE
fRapiE/ FERFIEIR E o B S # Akt - (2T
WO TERREEEE] Lk, BE L LCHEYMARREE T h
i (30~5500 Hz) [4,28] %463.).

REICBIFTZYVZL—IvS

TWAS-X]J B D % BB <. (R o3& EH 7k IR 5 54
TAEPL, BN AR EZHERFT 2001070 X7 b T4
VIRSIC O G e —F A L 72,

W a LA L | 2 e B X OGS S 0 T i X 35 o
BRI, BEREOMEE L EHEGYE., AGoEERRE X
CHEBHEAR[29] 22 5B O N RIS TS v - T 752
vavickay sL—3I v Eml ChllE s,

A H PR 2 72 3R EH T B, R EIER, FF R O M,
HEFHEOMAE, X HICH L DOEBARBICE D CRITH R %@
LTELNEY) 7L —3Iv itk hiEpni, 2 0&FTE%
[ZEaRrLaRET ] [3,4,18] & 44 fHiF . TWAS-X] ofiFsfast & L
TRED T 72, THIC XY | BERRFFSAE AR SCR M) .
WA (DR e /WD L EIRSE RRGHEE ¥ — 2o
Ffl) O ERME S . BEF - BUE - R o KIEEER I B W
T T 2DIHI AR S N7z,

BAMNEsST7R—F

EEF T m e Rk VIREUBIE (GEZEEI%Fa R
&AL OFEBERE) - 2HRNET Y v (BRI D &
O CHERREE R ZE S, BRI o) > 37y VT
o b4y ZegEE (2 F A0 BBYE & RIENBFEIC X 0
HEZMERR) — 4 & o FHM AR R3S e W) — 2~
HE VOERTHE NS (K 6), &E D@L TR
T, [RBEARAADS 2 ~FED /MEA[ 5 4 ~iEds ] THY
STAM A ST U TR O 2 ~ R

] Based on sound research,
observation, and experience.

[ 1. Hypothesis Formation

!

[ 2. Exploratory Modeling

l No Sound Production T

[ 3. Rapid Prototyping & Verification ]

] Simulate instrument handling,
sound production, and fingering.

Test for basic sound production;
refine through iteration.

l Sound Production

Analyze with FFT;

[ 4. Harmonic Structure Evaluation ] i
feedback into development.

6 WAS-X Development Process Overview[4]
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BAISEERPE (C D U 7= 55l

[WAS-X] FiFéi1c 5\ T IR ClamE o v /A &
ZHIE T TH o 72 H35 KELFE TIERE & OB YFTT 235Kk 80
bTe, TNETHPICENINTI o B REEHD
fEEMEICOWT, By e el Lt i X b maril L 72,
PlziE, RERRE 7B ChiBR Lz L S ic, /T4 v 7
(WEM) FROFHGICE T, K7 (a) 3L (b) CRT
Lo, B4 ok o icex —HofE GEERF0E /N
V) TIEIEET 4 v THEOEIRENTH Y, DE3 D LS
CHEEB Y —HoRE TR EORANEECTH 5 2 L2
ftx iz,

— % 72 AT (20~20000 Hz) 43801 b 72 % 5k D TWAS ]
FHEiClE AR I N T, ERRo XS ILTHAL v - T TEY
Yavickz ) 7L — v 7 RE L CAI & Rl IC X
2T, [WAS-X] 12BF 2HEMT 4 v 7 OH AR 5
RIB % REA13 2 ATREME 3R & v 7e,

X 51c, SC (spectral centroid) ,PNR (peak-to-noise ratio)
/HER (harmonic energy ratio) 7% & D —f i 7o {542 & $43 L |
AN OHET R ICH D & R YRS E O EHD DT % 1T o 72 71 B
# (HEla-sax) [4]%42Z L. AMOER I 2088 OE
B2zl iz,

ok 5ic, FHliics »Th ABRBE IS W2 T4 v -
TIRavicks ) 7L —3 v B Thbh, BFRERICIE
U CilfliiE % ZWIcRIRT 3 2 LI X WS E 2 ED b
22 EBRBIND,

Harmonics 2 4 6 8 10 12 14 16 18
1 3 | 5 7 9 1 1 15 17 19
0 }
Without fingertips

o0 With fingertips
S 20| a» AL
o
> .40 »
A »
2 60
=
o
@ -80
-4

0 1000 2000 3000 4000 5000 6000

Frequency Hz

(a) "WAS-X"(E4, all keys open)

Harmonics 2 6

4 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
1 | 3 | 5 7 | 9 1 ‘13 1S|'\7 ‘19 ‘21 23|25‘27‘29 31 |33‘35 37 |39
0, ! 1 | 1 1 1 1 | 1 1 1 |

Without fingertips

o0 With fingertips
T 20| p 2
= ‘ i»
2]
> -40
— ~D ‘
2 6o || || [l EY A ‘
=
-
@ -80
-4

0 1000 2000 3000 4000 5000 6000

Frequency Hz

(b) "WAS-X"(D # 3, multiple keys closed)

7 “WAS-X” frequency spectrum: fingertips’ impact[4]
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Aoz, ANMIEY 2 v 7+ viliZEan Ry + TWAS-X] OF
HcHBONLFRF oA L, =+ F—m Ry bHAFICBE
THHERE & LTHRIMT 2, 4 BTz k5 TWAS-X)
Tt HBHORIBMRIFLHE L L, HEFOREHOMGH
&ML e U CEREHHIBT R T 2 O FRM & A % 7 B I IR
E L 7SS E DN CIT 2 72 T DIl Y] v 2 H K25 Y
ZL—3Iv 7Ll LCHREL., el fF—dii o I %@ U 72
WEILHG LT,

was-X] HER—F<v 7

[WAS-X] OB ZBEL T, T b - F 7Y 75 v HHEE
WX o THED IR - W2 - HiETE 2 X5, FEEREOL
A7 P RPEOLEEIEBICHEIN TS 2 L2 W TR
Lo AR DICEEE S 2B 2 BT 20Ky b ORS
. BERRREHIC B W C A 2 HH & LC & e Ao RREHEARIC
EEMN 2 GEAEETHH o7,

¥ B2V 74 VIIAMBEBICHEERRETH L0, ¥
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Clarifying the mechanisms of the human body and mind

o, S

Design Thinking “; Human-like

'S Holding, Blowing,
Fingering et al.

Saxophonist

Clarifying Human Motor Control during Saxophone Playing

Enabling Human-Robot Interaction

8 “WAS-X" development roadmap. Milestones linking mech-
anism updates with harmonic-structure evaluation and practical out-
comes.
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DERD 5,

(b) Back left: scene sketch, back right: Rendering, front right:

image mockup, center: Design mockup, left working prototype

9 Performance robot: Sketches and prototypes (Waseda
Univ.). A visual summary of stage-oriented prototypes that connect ex-
pression and function.

(a) "QRIO: SDR-3X"
Height: 500 mm

(b) "QRIO: SDR-4X"
Height: 580 mm

10 “QRIO” (Sony Group, Yamaguchi Robotics Institute)[33,34].
Adapted from author’s previous publications. An example of prod-
uct-level integration of functional and affective values.
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ISMS D & ik - 2 SCHE BSCR Y — v DFAFE & BRI MEREE

Development and evaluation of a document management support tool to address challenges in ISMS operations

W iy v MESE —HhA 0 AR R BHD i I B SRR RER T SR ffEZ
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Abstract  Inrecent years, the importance of information security has been increasing rapidly, and many organizations have introduced Information
Security Management Systems (ISMS) as a framework for protecting information assets and managing risks. However, in actual operations, organi-
zations often face difficulties in managing the large number of ISMS-related documents. These difficulties include complex document structures,
frequent updates, and the need to maintain revision history properly. Such challenges can lead to inefficiencies, mistakes, and delays in compliance
tasks.To improve this situation, this study proposes the development of a web-based tool that supports the management of ISMS documents. The
tool is designed to help users easily update documents, track revision history, and view important metadata through a simple and intuitive interface.
By reducing the effort required for document handling, the tool aims to make ISMS operations more efficient and reliable.A prototype of the system
was developed and evaluated in a simulated environment that resembles actual organizational use. The evaluation results suggest that the tool can
significantly reduce the workload involved in document management and improve workflow efficiency. The tool also shows potential for smooth
integration with existing ISMS processes without causing major disruptions.This study contributes to practical ISMS operation by providing a con-
crete solution to common document-related problems. In addition, it suggests that IT-based support tools can play an important role in promoting

efficient and sustainable information security management, especially in environments that require strict compliance.

Keywords information security management system (isms); document management; web application;
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Character design similarity evaluation using MT method with deep neural network model (pre-trained model)
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Shigeomi Koshimizu* Ryo Oguro!

VHURUER N PE SR K B K% Advanced Institute of Industrial Technology
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Abstract  The objective of this study was to assess the degree of similarity of Al-generated character images (signal data) to existing character
images (unit space data) based on the Mahalanobis distance calculated with the MT method in quality engineering. The characteristic of this study
was that the feature vectors that were generated in each layer when images were input into EfficientNet-B4 used as a pre-trained model (deep neural
network model) were automatically used as the feature items of the MT method for calculating the Mahalanobis distance. As a result of assessing
the character images generated by Al (Midjourney) based on the keyword, “Pokémon,” using the Mahalanobis distance, we ascertained the
probability with which that we could assess the similarity to existing Pokémon images.

Keywords ai-generated images; similarity; quality engineering; mt method; mahalanobis distance
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An architecture for determining eligibility for acute stroke treatment
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PHUR RS AEZE R R A BE RS Advanced Institute of Industrial Technology
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Abstract  Ischemic stroke is a leading cause of death and long-term dependency care in Japan. The time from the symptom onset to reperfusion
significantly impacts the outcome. However, in emergency medical environments there are the uncertainty of onset time, the complexity of various
severity assessment scores, and the difficulty of collecting diverse data, such as medication records and blood glucose levels. Therefore, it is difficult
for doctors to quickly and accurately determine the most appropriate treatment for ischemic stroke. We have designed an architecture that aggregates
data according to the guidelines, drawing from best practices that were achievable only in a few specialized hospitals. This architecture was imple-
mented using information technology. The system includes concepts such as usability improvements and automated extraction from images and
audios. The system enhances usability, improves the accuracy of eligibility determination, reduces the required time, and alleviates the workload of
medical staff.

Keywords acute ischemic stroke; eligibility determination; data aggregation; workload reduction
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