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Proposal of ubiquitous multimedia education style to support Society 5.0
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The production and utilization of valuable information play an essential role in Society 5.0. By
overcoming the Covid-19 pandemic, its importance was strongly recognized. The authors have been
researching and developing CAE applications with an emphasis on ubiquitousness (anyone, anytime,
anywhere). However, from the educational site, both the teaching side and the learning side have a strong
demand for an educational style that is “easy to understand, interesting, and easy to use”. Therefore, this
research discussed the method of utilizing multimedia through CAE application for next generation

education style.
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1. [XLC®IC

A~ — M h42x (Society 5.0) 1, 542 (Society 1.0) ,
BT (Society 2.0) , T.¥#t% (Society3.0) , [&F##:
2> (Society 4.0) 1Z#i < Hi7- 72t % f5 9. Society 5.0 i,
7 4 P H VR (BIERZEW]) B EERME SV AT A
IZR0, BEFRRELESOREORI LWL T L L%
EZ25. BRKIZIZI0T (Internetof Things) TA L £/ %
ORE, HEPHEREILAT D 2 & THE TITRVMlE
ZAIK L, ANTH06E (AD 12X > CRERICHET, HEAR
HEWAERMT D CHEEERETD 2B HET.

CAE (Computer Aided Engineering) 1335 HEEH T5% 0
B THY, CAEZTEATIEERICRIESLER A L
K Thbarvta—% ETHANWARR RN & FrNcAT
FZENTEIAKIEHENTWA R, FHHFERWRNE
WO BB TEANEERNDESHD. — i TCOMSOL
Multiphysics TD 7 7"V & Z OfdAitre & 2 1L GETH -
WOTH - EZTH]CAELTEH TE 5% ¥ ACAESR
BRaRFHTEATE D[] KACBT 2HEBE DI,
S HIZHBITENT O~V F AT A T RIERLE
X0 BRI B0 AN STV 5 [2].

AfETCl, EIROE LA~ — Mhe 2 HEE - R
T5ETREEREL LT, CAERMTEEE I WIIER
MTOENEHE] B0 LT, 28R Z A Thow LT
AT 4 T EHBAIIEA LB LWETE A X A LV E Bt
L7=OTHET 5.

2. AEXIRAMERXRELT LG
CAEIZ—ICHMMEB NI ET VAR L, ik
HMFZAENES THEEZHL, MEER Sa/Elk L B
HHEBZHR AT ) OB RO FXTH L. #E->T, TD
La CIEIREBE THEMMEANT SR L5, L2
AH, BIGO T2 NE &3 D503, Hl 2 135K O
FERHERI ST oMt TEZ2ET 5 X 2 RBGETH
i, ZEMOWERLAEOER L Vo721 A7 B K
T 50T, BGOREMEDNCAEMNT 2 H HICFIH T
LR FENRNETHA S, BGOHINEIXLT L
LIFFTE T L OHEMETIIARNDOT, T#HTH) 25
CAEL LTCCAET U NRHEHTHS. [WwoOThH LT
H] CAET 7V OFAIZIZT A B A7 V) —DFETHEX
77 A NEBIEOPCIZA v A b=t HIE RV (Fig.l).

COMSOL Desktop (GUI)

| Model builder  Application builder Compiler |
R&D ‘ exe(Windows)
for CAE model Apps Compile .sh(Linux)

‘ app(macOS)

Figl CAET7 7'V LS4t 27 U — A BRESIC L D H
DEWEHE~D 2 XX ACAEDEADIEE.

3. FELIIZEDCAET 7 DEFHE
(1) ELEEHE

HENIC A TS 2R T2 RG22 ET 5.
AL I, Fig.2l279 K 918, 2ok (Solid particles) ,

- G-04-05 -



© —MHHEABAGEIZS

G-04-05

TR FRIBR ORI TH 5K (Liquid water) , 1EEMET
LTRSS 2 8 CHEARIZ /2 > 720k (Solid water, ice)
MO DZIBERTET VL TE 5. IR & B BEEE
92 S U PR I IR & B A O IRTE L 72 fEik (Mushy
zone) BFET 5.

!'"'""mt'e'r""""""'l

Ice -
Solid particles

Fig.2 Freezing soil.

Hifg o N TR +BE (AGF, Artifitial ground freezing) % 1&
BT DI, BRI HHBEE 2 248, FIRITER DA
Fr, FOFITHENR EJEER S 5. I ENR ORI 5
MHCZE L SE T AT EBEOE IR & I3 5.

BUG O BT 13 v K 018 BE A AL 0 R 0 7 B 2 37
EL, HTFKOFENDOD DM FIZH#IER N T+ 2K
THNENRDB.

(2) EREAER

HWEOWNETIIM T AR N TEY, ZL—HITHR
DS . BRI L —HE TBT b ARE A (=
YENE—EAEIC XD HEBEET VEGT) THRO.

FAERUTIR D L9 7R ER AR O TR 5.

dp
prspa"' V- (p,l'u) =Um

Sy = Sufe,
Qm = Swfp(pfce - pw)a_:‘l

Sw = Swres + (1 = Swres)012(T)

- ar - . _
(pcp}eq a0 PG VT +V-q=Q

TSI TREE SR E A o CHERIL LR o~ 138
D Ji%E (Method of lines) % fifi - CHfi{k. L 7z. COMSOL
MultiphysicsDEF /L BV F—TEF LI LT-.

(3) BA% L1=CAE7 Y
TRIEH A ERMREE LTHRRE LT 7Y 2Fig.3iIcr

BHREEOERERE TS L.

BHAEE mF@ﬁJﬁ%Eﬁ WHRETE A L
FRATHRE R (BERICIH D IRE L HEE 0T LE ST
4/L@mfAﬁ®ﬁﬂﬁ)% BFRTDHZ L.
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Fig.3 Apps for AGF multiphysics analysis.

Cases of no failure of AGF Failure case

- [h]

t=4.5 [h]

t=6.5 [h]

{a) Sw without secpage llaw (b)) Sw, T and streamlines with seepage fow [)t =6.5 [h]

Fig.4 Simulation cases done by the present CAE app.

Z o7 7Y IXGUI (Graphical User Interface) 23V <05
KAIARZ=A XS ETEH 3 ITHATE, COMSOL
AR T 5o TEITBN T 7 A VAL T 1 &
YATZY =T [WoTh - E2TH) FHANERTS.

4. TILF AT 4 THEEED BT
B ~DCAEE T NV OHE TN (®) O A ki
(@) Fig3d LAR— MR D L~L & 3R E T I3
R, B, A v a, SRR EETHA
THZLLETCHETED L EMR LI, ~VF AT 4T
HREIZ T 7V DT — b~ ~DA TV = MEAT
(b) ™A=V T iR E S THMIBOURLE S|
() BT AHERECE T A
WL THEGICEBTEDL I LA TEL.
ERODO)IIEIREOHEEROSRICER (BERX
=« X - GEMP, tWURL~D Y > 7)) |, )ILFERT—
S OBRBIEDOMIA R T — 4 OGRS A TH 5.
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