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Visualization Technologies for Understanding Phenomena

Summary

In research and development in the field of architecture, visualization technologies are extremely important when capturing
physical phenomena from a theoretical perspective, understanding the events and mechanisms that are occurring, and verifying
hypotheses through experimental methods. Visualization technologies are methods for making data and information about
invisible or unseen events, phenomena, and relationships into a form that is easy to grasp visually using graphs, heat maps, 3D
models, infographics, dashboards, text mining, and other means. Using visualization technologies not only facilitates common
understanding and decision-making, but also makes understanding and sharing of information more efficient. Furthermore,
adding a time axis to events, phenomena, and relationships makes it possible to grasp changes over time, and by deciphering
the deep information and patterns behind the data, it becomes possible to make future predictions, formulate hypotheses and
gain deeper insights.

In this special issue, titled “Visualization Technologies for Understanding Phenomena,” we take up examples of
visualization technologies related to building construction quality assurance and architectural space evaluation. In order for the
general reader to understand the content widely, the content of each topic is explained in a compact manner. An overview of the
topics is shown below.

Chapter 2 introduces examples of visualization technologies that contribute to the performance and quality of building
structures. Three examples of visualizing phenomena that cannot be quantitatively grasped with the naked eye or visually
confirmed are introduced and are used to improve construction quality.

Section 2.1 shows an example of visualizing the grout filling status of mechanical joints during the precast method by an
analysis method using the Discrete Element Method (DEM).

Section 2.2 shows an example of real-time visualization of the filling status at the time of concrete pouring in the formwork
by flow-gradient analysis.

Section 2.3 shows visualization by motion analysis of the craftsmanship of painting and plastering. Examples of visualizing
phenomena that cannot be quantitatively grasped with the naked eye or phenomena that cannot be physically confirmed
visually are introduced and are used to improve construction quality.

Chapter 3 introduces examples of visualization of various phenomena that occur in architectural interior spaces under the
title of visualization technology in architectural spaces.

Section 3.1 shows the visualization technologies for airflow and particle behavior that contributes to optimal design in air
conditioning and room layout.

Section 3.2 shows an example of a system that visualizes the biometric information and location information of occupants in
office with the aim of improving the quality and optimization of architectural plans, which are becoming increasingly diverse.

Section 3.3 is an example of visualizing the difference in indoor earthquake damage due to differences in the seismic
performance of buildings, using VR video of the behavior of installed furniture and fixtures.

All of these cases are the visualization of invisible or invisible events and phenomena, and the visualization of the
relationship between data and information. It was introduced as an effective case study from the following perspectives.

- Promote common understanding and decision-making by streamlining the understanding and sharing of information
- Predict the formulate hypotheses and gain deep insights by deciphering deep information and patterns behind changes

over time and data.
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Visualization Technologies for Performance and Quality of Building Structures
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Visualization Using Fluid Analysis of Grout Filling Construction
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Visualization of Concrete Filling Status within Formwork Using Flow-gradient Simulation

st KZEB Daijiro Tsuji*?

a2 7)) — MTARIEF O EEHOBEM E* e LT, FIEQSMEZEEL/-a2> 7)) — bOFE
BRI AL T 5o SIS X D, AR 7% 5 AT 00 3728 & FERERF O S E RS RELZ 72 5 o
221 3U&IC

PR v 7)) — P EBSEY OPEKLEOMREDO 72D, T2 7 ) — MTRAREICBWTHEOFTEARER (Y5
m25CLLUTFOYE1505r, 25C 2R 2561312050) 2 EFLCI— NV RT3 4 ¥ PRGN WL TEBICE
NP ka2 B RiFs 2 eix, 3270 — MRELEON EROEMHAMHEROBEICBWTEETH L, L
L, ShETary 7)) — MIARMEFOGEIL %< 06, BOR Y 7 TORERE MBICEOWTEmH ST
Wh7e0, FTEAQREEZ T2 720 OFTARNEF BT B BB 72 2 N33 v 7 0) — MTIARIZE DL 2 1EER
WEDL LTIV EIRETH 720 72, 3227 — MIAAOEBRFIZBWTHITAREF RO TE - EEOITE
RIEEOIEMER SRS R\, FHEORECKE 2 RAO T > 7 ) — MTIAKRIZENT 2 &A1 &12¢
WIRIETH - 726

COL)BBERICHLT, SREEAKLE [0 27) = MIAAOWHILY I 2L -3 ] &, THEAOFAA
FHE OB ICBWTI v 7 ) — b OFTIERIOTHALIEM T 0, FTEAREM % 58 L 7258 2 FT et 2
HTBZENTEL, T/, [T 7)) — PRIBRETHALY A7 4] IZTHFELHOFTARIRROMER %, [HED
IEHEREERE R THERSOa Yy 7)) — MUHEEZ ) TV I A A TR L 225 WHILT 2805 ch ), TH
DEBOMEP % R - FH Y 5 2 & CHEQRM OISR MU EROREER L, S OI/EENROUEI YT TE 5,
222 A2 U—MTAZOEFRLEYI2L—-Y a3’ OBE

7)) = MTARFZBWT, BFNEEOFEEIRD % IEHICI0ES 5 2 L IZRETH 1), FTARRNICBI 53T
H AR OB SF AN 72 AN TS E R ORERR / 7 NI (D B DS % > 72,
RKyIalb—avix, aryz)— bR LA RZBICHE S L Cw BT 2 BV LA 12 £ D W
ILLT, BMA~OITAATRNELZ S I 2L —2a > T530T, BIBERCHLWSLTHORZOS WL ED
BHOWNETa > 7)) — FOFTEROIZASY) 5% MK L 72 i Bk %
HECTHALT 2 2 LA TE, FOARATICIIEEA COFEHIRINLRFTE  CONITAH

RO TREATH 2 LATRTH Do EHET T v 212 & 5 HRBIR g‘y;ﬁ?fiﬁf?g
Tl e e s N 4 . _ NERE z
OFERM % Fig. 6127 T YIal—Taroftfllaix, o202 BRI ES D

MNestryFMEBEOTR Y FOREREARL L, MR L 2HF S
DOHIZHE LIAATVE, HLRET Ty 7% 7z B R TRTTIH
HTIZHN T S E 2 DR o — BT COFAALE T 7213434
AESTHEAMICHKETSHIET, ToESIFETLIEITTUY 7 %
A LT 8 THRAR OB ARAIE S5, %§%%§9

AV 2b=a v R TRISHTT SIE, FERIITAAREO L owan s s maosm
BRIV RAERL L, BH2S38 055 L 7231 AAREF T I 2 L — Schematic diagram of flow gradient with
varvaEiT s, EBEOYI AL - a y 2 iTo ZBOEEOMKT Block elements

ZFig. TWORT o I ab—13a VR, BlcEE LIAE NN
A5 OFEBFERZ & o TERAFEk—-E—REZ L, HENIZH
HARH O L WEFTlbr b, £72R0I1IC45 KM EZFTALPD
1205 L GE L7eE, Y3 ab—va YIERTRES RO NS E
(LA TS AL R ETASSS 7 LI D CITEAQR M OMM & %2 5 72
OETH Z RESTLEBH L EBDIY, HEONRY - Ty I
L= 3 Y2479 2 & TRIBIERRE COIRARNATRATIARE v FEED
IR 2 2 LT E Do

e

B N Fig.7 Y3zl —3 3 >0l CEEER)
FETLTHTORBOBABERIIEREE LRI L THILH, ZOLH% A simulation example (flat view)

*3 FAWREZEHT RIS BERME Vv — 7K (%) Group Leader, Research & Development Institute, Dr. Eng.




IR RIRE No.80 2024
TAKENAKA TECHNICAL RESEARCH REPORT No.80 2024

YIal—ya rTHIMITHERINZ P L TBL IR NI 7VOEICEN L L&D, FER L OFFITE
FOBIIARY I ab—Yarya T, BREMCTITAALHOEEFIRCLERE S22 A TE, TELAEHED
BT, BARREOMBRIETLTCHLIENTEL, /2, AV Ial—rary2HOUTIRIEF 2B TE 5720,
BRI O NG FRBHLEDOFEH Yy — L & LTCOFEH L IFES NS,

223 aAr7 U — MRIERREFNHIE 2T LOBE &m’! /G:;:foz;iﬁi o mmme
vz ) — AR AL Y 2 7 2 OBRE % Fig. 81278 ¢ . A& R— S ==

VAT LARUTOZEETHEIN TV S, OFR Y 7T (F5%HY) ﬁﬁ@

IO 720 DR EREER LT 5\ [TARME] % -

JTNVE A LTS B0 @27 — MRS ITRE SN B -

EORHIERIC L), Ry TERILS o= - hH#EEZ> ) 7v sy ;

£ A TEHIL, WEBHE N LEEE Y 7L AR #E] B

T — ¥ B S5 2 b T HAAE] FIEMICET, P8 T¥U— MRS AT AOBE
Configuration of concrete filling status
@ik [FFNTORBAR] 7—% %2 b &1, EBEORINT visualization system
DAy — MTAKKKEIDETVELTY TV A ATHH
L3 2, 2HIZEY, BUGEEFCEERIZY 7Ly PR EDEN
ANWTNA A% @MET, T2 7Y — MTAKRIRDILRFTE A lkEH H R
DIERVEFTE ) TIVE A AP OEENIILET 2 2 LT E D,
a7 ) = MTAAROFTEARIL O WAL O B % Fig. 91278 F 6
FEEEOIT L0 @ S EAGBREH 2 BARREEL (Y TV Y A A TR T
EHZLICLY, FIRIIHETIEI—BHOB LRI "EHORFES L
AIJEARMS TN TE, IHELBULRETERE NS 28E ' :
DHEE ) TVY A LTI L A SRR AR LET o Fied TRANAOTRKILOME S .
‘ L ‘ Application of visualization system during
BEASTE, oy - RBYaVHIBICERSLTH 2 ENTE b, $724E concrete pouring
SEOEWRPLZ ) TV A L THIBTE 2720, (EERORER(E
ENEF DR B E 72 B o ™
HHTEERMHOH TIE T DY AT 2% B L 72561 % fiefh
BT Bo FIHEIFFIZ3IDY I 2 L—a Y &7, (EERETH
BZFR 2 5B O3 F % 35 2 & CTRMRE LB O BN LA S ”er
M, FTAAEH bR E REALZ  FIEBECHREOIEEL H#ED L 2 " 1 2 3 4 5 5 7 & (m)

ENTEL, IBHOa Y 7)) — b e —DOOBEMIZITAAK D72 Fig 10 EBEOI X271 —bOITEVES (Fh
) v AFatoarrzy—boflk

FAIVTTL— =2 HOWTEN LT EYE S &, &TE DIRBE (P oMb

BoYyIalb—2ary EToOIE)IRELxELQEGDLE/ZHM%, Fig Comparison of real concrete pouring heights
— orTp o " st 2 in bl ircl ith simulati Its (i

O 32 bm Y 3 Y WO TRARHEORIER D (i bl ile)withsimulton el

B o 72BN VT EVBESOERMEEL Y I 2L —T 3 VERIC
HTHEBFAONDLD, RELHSE CONRDOELIIMAEAS Lz SOV TVIALD3IDYIalb—Tay
MR K CHR LRSS HSGBIIFEEBE 2R L, FERBNICTHEZE T T2 05T,

KUY ATFLAEEHTAZETCLHETIEZIEMICY I 2L —2 a T , BHHHLNE I LEICEEEFH L, THY
HO b5 7 VOB, £E LR Lo T & OFEMFR LRI TE b, SHOBEL LT, LT —
I R—AGREST DI ETY AT LOREEE D, FAEEFTTHONTATAR 77 & &R 2 & L 12,
AR X BFTRRIET OfRGEF 2 EE M4 2 8T, 3227 — MTAREMOMN EESIRILIZES L TwE v,
BEE

AP E A LRART, BRI & OIFERAFBMERIC L o TEB L, 2 IICHEEET,

SE

D S EEE2r ary 7)) — MIAARFTEHOTHILY I 2L -3y, ar271)— b1L% Vol62, No.5,
pp-358-364, 2024

2) /NNHLAF T2 - #RTEAE 2 AT A (SLAS) L HHEH LR AT A 2FH L2327 ) — M THEHY
AT LWOBBFEIE (FD3: MO ERIVEMIC B 2 BIGEI), H AREEES KRS EETEME Ok
W), pp.757-758, 2021.9




IR RIRE No.80 2024
TAKENAKA TECHNICAL RESEARCH REPORT No.80 2024

2.3 BEAFXBEDETA] - FIARAbHT

Measurement and Visualization Technologies for Construction Worker’s Craftmanship
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k4 PFUlAES  FEAE Associate Chief, Technology Division
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3 BEZTEICH T 2 ERIEE
Visualization Technologies in Architectural Space
31 ZEHEEIPELATY MORBELICET B5M - RFORHRIEHEHT
Visualization Technologies for Airflow and Particle Behavior that Contributes to the Optimization of
Air Conditioning Design and Room Layout

& ZEBH  Hideaki Tani*®
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Velocimetry : f7 FHI{GHE R E ) T2 17) 2 LT, Rl T2E (N7 ML, #ES) oLl ETH 5.
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Experimental layout (2)
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Representative scenes of acrosol diffusion behavior in each layout pattern
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32 #7414 AFEICH T ZREEOESFERE LOMEEROTHRIEEAM [GISTA]

Visualization System of Locational and Biometric Information of Occupants in Office: “GISTA”

=1 th# Hiroki Takahashi*” 4 BA¥ Tomoko Tokumura*®
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Sample screen shots of GISTA app.
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*7  HfrRrgeRt WFZEEfE 4 (10%%)  Senior Researcher, Research & Development Institute, Dr. Eng.
*8 HMTIIZERT  FFEHIZEE  Senior Chief Researcher, Research & Development Institute
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3.3 HEBFOENOFHRIL [TAFT]
Visualization of Shaking during Earthquakes: “TAFT”

XH #EFZ%E Harumi Yoneda*®
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*9  FTIEZERT  FAERFZER {4 (CL4%)  Chief Researcher, Research & Development Institute, Dr. Eng.
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Table 4 fEROUHALT i & O TAFTO%5E
Conventional visualization technologies and the evolution of TAFT
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4 HHUIC

Conclusion
g8 @ Atsumichi Kushibe*!
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