ISSN 2760-4152

BT XL

Engineering and Culture

Nol, September, 2025

— AL EEA
BAREM - LR OAVMGES

The Japan Society of Engineering and Culture Management






IR N 3 Y e R G S S S S R 1

AITNCEHE T B BEEREICBITA Al OFER Ll « ¢ o ¢ 0 0 0 0 v 2

FORTRERFAEHR., S20EF Bt B

WFoEEN A WB G TIZ X ABPELEDORITOMFIRENG] « » ¢« o 0 o o o - 4
AR - b~ A > Mpgs Bln s

et BV RO S B HAROME DX QRS & - - - - - 11
BREANR SRy B =

WEAR — b FENBREOBIZ L ZOFIEAFR - o 0 e e e e e e e e 138
EEARGE LS BB KL

e~ o T T R A B 23

SREER H6

LAERED Y BT OUNT @ o+ o o o o o o o o o o e e e e e e e e e e e e 25
HRHER fla e






BlFlich/-oT

TR, AR AN B AR - b~ 2 YA v Mgsga st THEl L b) 2 TlfTC
TELACEIE, F2EIKEEIFLWTZ ETT,

Ind, DEXICRBLEEOEMKO CRNICE2BYITH Y, RE 3 ARITO [H
fiti « Xfb~=A X v FEsCE] Ch & E . Ypmaomiizttodhicas Lo 35 v v
ATHY 9,

EEOLME THlTE U] £ ¥R T nz0lk, bbb A2A04MESL»LR->T
S0 E L7z, b5 DOEKRAVOEEREMIK, BT REBHY ICHEA L, A3EAEF]IC
20, PEICT o CTE F LA, FIRFICAE., BREDT Y03 HE B3 72 72 MR D 72 8 Fo gl 233
By FULITHEC, FrL U EENATETWE T,

B ARG R 2 Pl - fEAICT 2 72010H 5 L5 E 2 T CE, URToto
Ruwe A5 &ffE, Bl r%URTILiICLh, MiJhToTwnwl T kick
DXL FRET IO EEZOLNE T,

S DAFIS I B WTIE, BHEREREL A 1 OELr o RABEBoMN, 5T
EELT 2 HIICE T 2R OBETH 2 EFIEN K E LToOEfLy I 2L —v 3 Y Off
ity ey Zu—nNY X a0 pRHLLBICEY . FEOEEDX 2 L THAD DX D

Ve, BHBREGTER AL 5 2 & 2 nz L £ 1,
FO, %L OERICYRSOEENICEEZ L -, Sindhd 2 & 28R L <Al
HlroTOZTBRELIFETnWEETXTE T,

2025 £ 9 HEH
— MR N HARES T - b~ 4 v X v M
MER #6 W



BlFlicEFE T
—— ¥ & BERIEEE IC BT A Al OFFR &L ——

Bt B CGRRTERFHHERIR)

oW, THEfie b BEITIOER L Y, FHT2ICHY ., mbFFICEEEL ko
TV BAR AL ILDWWT, #i & BEEREICE T2 Al O LiElLoBsirbE w3 C
ELLELA, CONBDOKRE DT AERAL Y 7 b OFIHFREME A MEES 2 HIV A2 & T,
ChatGPT Z I/ L CTIERL % L 72,

NFDEL TN, AR & BRI 1L IS B D & IS MW TR L T
Teo /M. WEE. A v 7 70 IGHEE R &, B 2 HANMER SRS L iIcHifoLR 2 EH L
TELZ L FHMOFETH 5, Fric 20 LR ELIRE, BElEiTo s 12, &M & #Eo
FHH - BEE IS B W CTH 2 Rl VI Y e T & 2, 2 L CHIE, 2 DIERAR Bichs
B 5 Al DR IT, HTOZERBEPEN 7r 2212, TRNETCAVEREZLZ0LD
2H 5,

T RTHE] - I BT 5 ALIEH OBHZFIE, 1970 FRICES Lz F X N—F v X T
LIThik T 5, HRED AL IZHER~ — X i v v v 2fladbe, RENZRSD b H
MROBEREZ RS 2V — e LTEAI N, BHEEHR = 4 v F — T, fiaxBoE
DRI 72 EiC BT, AL IZER T2 ME L. GHHFEDEE 7' n v X 2R3 2 FA1E &
molz, Lo, ZORHAD AL X F ZREN ©, EH AT EROLZE=mI - tha X Lry
BRI TR AR o7,

1990 AR LA, CAD (Computer-Aided Design) %> & BIM (Building Information Modeling)
~DOEMHE L HE A, G - MEL - EHH O AERITERE RS X L 72, Z OBRBEO T X
D, Al IR T —2BEAIT L., XGHA 7'y a v oK - it 2 FEiE 3 % 720 ol
1372, FRCGBIENT AT Y A ne=a—I 04y b7 —20ISHICX Y, i - B - =
A b Rl & ORI S & [N IS 72 3H T - AR O Bl L FIEAWIE - R
559107z,

21 #dic A% &, ToT (Internet of Things) O Kt #HHZ DD DBY T A X4 L
KT —2 %K - ERT 2 BN AT 4] L TCEBEINILIICHRS, v —itLo
TINEI N R, [R. BREAM., = ALF {8, AWiRE 7 & ofFiiz, Al icX
2T 2B U CL sGmfilE, B SOMIG, BREEREE, A v 7 THERERL L W o 22 S ic b 7 B
HiHEEIET IR 72, TOHRNE [Re—F T 4] LW BEREIEX &, #Riize
MAH L 2PBNERTIE RS, T 2BER oMK L L THERI NI ZL ko
726

EDAH Al (Generative AD) OFHZ, T HICKREABBEES A D25 L TW5, &
NETALIZFEE LT - ol - PHlZiH - C& 7225, ERAl OFEREIC L - T, -



Gah - REOFEEICE VT A e Al 234815 2 /s linsz, #fiziar—vavic
BLTh, EH AT VA BAGEICER L LR - SR 2 A 2L Rk TG % 2
RKTEL LAV OOH D, 25 LAl HicHhEREoBERICE & 63, AR Offi
i, FESRR SR, BREE M &, BRI % & A 7 EHEE BPoE offigh#® & L Ciiffs h
Tw3,

bold, Al DHELIZFRIRFICH - B Z REMF T CTH VD, 7—2DfR D ICERT %
FHHE E QAR HE, B O R ERIEER, LS REo A, 774 Ny —Px
F2) 74 LoBahl, HiioEmEle &b ichEn - mEnEES L E Ll RicER
El B, Wi L II AL DEEDOHBCTH Y | T OERIIHEO UL T A T v T4 T4
ICHEAES 2, WwxIc, Al ZiGH L7280 - @EERE oI IL, B 2 g A Tldz <,
ALY - FIERA IR ZE ) RERN T e RATHEREES 5,

DX YT, #R & EEBREIC T 5 Al OFEE LatEfiE, Bl o A LR TifE & &
DIICHERFL eI ZDbDTH S, Al IZHETHEHIC [ X 0 RN ] &
LTS 0Tz, ANHotHAR - UL E R 2Rk 5 [HAlo v — 1+ F— ] & L ThE
BT 2 REED B B, Hifli & UL AT B % 5 2 &, #i7 AR ZTER L T i
FRIZ, F i THAf e k) oxfFEZzob 0<Th 5,

D00 [t ofIFlZ, 2D X 5 ZRAONGEEZEN S 2 720 0EE R H
TH 2 LIS T 5, Kb, Hffioiefb & UL Ol & 2 K3 2 Al 77 v b 7 #
— L LTHEREL . #H & BB OA KGRI T 2 4 hikam e WiiE S 2L m 5 2 &
DX VWL TR AR, RFEDS, T 9 L 2RIV I AT - EERMAIR % b - THE
D720 DP - NGEDOG L RE ek, LIVIFFLTCEY £,

SE R
1. Batty, M. (2018). Inventing Future Cities. MIT Press.
2. Russell, S., & Norvig, P. (2020). Artificial Intelligence: A Modern Approach (4th ed.).
Pearson.
HARSES (2019) [R~=— b o7 4 O - #RHEHE) AL AR
4. Townsend, A. M. (2013). Smart Cities: Big Data, Civic Hackers, and the Quest for a
New Utopia. W. W. Norton & Company.



W WFEEA

WBGT |2 X A BHIERRIZ L D BT DI FLEN W

Recent research trends in heatstroke prevention measures
using WBGT

—MAEENEN B AR - b~ R P A Ngigs Ha Ve
The Japan Society of Engineering & Culture Management Hiroyuki WARIISHI

Abstract

As summers have become hotter and longer—lasting in recent years, the number of deaths from heatstroke
is expected to remain high, at 107 in 2023 and 120 in 2024. Furthermore, 2025 will see a significant
increase in extremely hot days since the Japan Meteorological Agency began keeping statistics, with
temperatures significantly higher than average. Furthermore, the number of workplace heatstroke—related
casualties (fatalities and those requiring four or more days of absence) in 2024 is expected to be 1, 254
(an increase of 151 people, approximately 14% from the previous year). Of the 31 fatalities, 40% were
in the manufacturing and construction industries, with 10 in the construction industry, accounting for
just over 30%. This suggests that the construction industry is at risk from heatstroke. Heat indices
are becoming common in hot work and exercise environments. The ISO was revised in 2017, and the JIS was
revised on March 22, 2021. A heatstroke information website was launched in 2022, and heatstroke warning
alerts were implemented. In order to minimize the risk of heatstroke, the Climate Change Adaptation Act
was amended in 2023 (Reiwa 5), and the heatstroke warning alert based on the heat index (WBGT), which
was previously just a warning, has been changed to a legal special heatstroke warning that restricts
activities based on the heat index. Furthermore, with the amendment of the Industrial Safety and Health
Regulations in June 2025, measures to prevent heatstroke in the workplace are strengthened, such as
requiring companies to respond quickly to and take measures against heatstroke patients and establishing
penalties. As part of the work management for heatstroke prevention measures, it is stated that in hot
and humid workplaces, whether or not employees have been acclimatized to heatstroke has a significant
impact on the risk of heatstroke, and that it is desirable to set aside a planned period of heat
acclimatization. Here, we introduce acclimatization simulation software that assesses the likelihood of

heatstroke occurring, as a way to help people adapt to harsh environments.

Keywords : WBGT, heatstroke prevention, heat acclimatization, climate change
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Manufacturing DX from a Market Perspective (Engineering
Chain/Supply Chain) Current Status and Challenges

BERENRERY O
Toyohashi University of Technology Toru FUJII

Abstract

From a business perspective, it has already been 10 years since the dawn of digital transformation
(around 2015). In Japan, the Cabinet Office announced its vision for a super—smart society (Society
5.0) in 2016. This has led to the emergence of digital transformation—driven production reforms and
digital service businesses focused on creating experiences around products in the manufacturing
industry. As a result, the organizational structure of the manufacturing industry has shifted from
traditional corporate affiliations to data players driven by digitalized manufacturing. Products have
become commoditized, digitalized, and modularized (from things to experiences). Revenue structures
have shifted from products to peripheral service businesses and platform businesses. Along with the
digital shift in industry, core competencies in manufacturing are increasingly being externalized. As
a result, challenges facing Japan s manufacturing industry include strengthening engineering and
supply chains, and leveraging digital technology to visualize and coordinate the efforts of all
business entities. However, some argue that Japan s digital transformation has limited itself to the
digitalization of existing businesses and has not yet led to fundamental changes in business
practices

In this article, we look back over the past 10 years and explore the current state and challenges
of Japan's manufacturing digital transformation from a business perspective.

Keywords : Digital Transformation, Society 5.0, Japan s manufacturing DX business, Marketing 5.0
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