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Method for scientific literacy 1
Riichirou NEGISHI', Shigeru SAITOH?, Ichirou SUGITA?, Kazuo MAKIGUCHI?, Shuhei MIK AMI?
Kumiko SEKIGUCHI?, Masaru TAKAHASHI?
Research Institute for Science Literacy, 6-15-7 Kamishibachou-nishi, Fukaya, Saitama 366-0052, Japan
2NPO Manabi_club_Rikuway, 6-15-7. Kamishibachou-nishi, Fukaya, Saitama 366-0052, Japan
3Saitama Institute of Technology, 1690 Fusaiji, Fukaya, Saitama 369-0293, Japan
rikuway.negishi@gmail.com
Abstract: A key element to develop scientific literacy is to understand scientific concepts through
practical activities, rather than memorization of the concepts.
Keywords: Education, Learning, PISA, Science, Scientific literacy
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E-mail: col.kenzou.nakamura@gmail.com

Collaboration Report of Traditional crafts and geometric design:

@ Inden Pattern & Fluctuation

Mr. Kenzo Nakamura
Geometric Design Studio, Nagasaki Prefecture

Abstract: I report on the collaborative creation of a geometric design
combined with Inden pattern Fluctuation.
Keywords: geometric design, Collaboration Report, Inden Pattern,

Fluctuation, Kyoto
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E-mail: col.kenzou.nakamura@gmail.com

Exhibition: Collaboration of crafts and geometric design:

@ Inden Pattern & Fluctuation

Mr. Kenzo Nakamura
Geometric Design Studio , Nagasaki Prefecture
Abstract: This exhibition is a collaboration between Jacquard Fabric and
Geometric Design, and includes Tapestries using an Inden Style Pattern.
Keywords: Jacquard Fabric, geometric design, Inden Pattern, crafts, Kyoto
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Generative AI Feedback Individually Tailored by StudentsIl

Kieko Ido!, Katsuhiro Goto? Shu Matsuura®
'"Hachioji City Izuminomori Compulsory Education School, 2-18-1, Koyasumachi,
Hachioji, Tokyo 192-0904,
*Shibuya Ward Shibuya Honmachi Gakuen, 4-3-1 Honmachi, Shibuya, Tokyo 151-0071
*Tokyo Gakugei University, Faculty of Education, 4-1-1 Nukuikita Koganei,
Tokyo 184-8501

Abstract: A generative Al was set up to provide interactive feedback on open-ended
responses in junior high school science classes. The typical patterns, CCCC (Analytical-
Directive) and AAAA (Supportive-Empathetic), became prominent in the transition from the
‘continuity of life’ wunit to the ‘ions’ wunit. Mixed modes with more C increased, while
those with more A decreased, showing diverse shifts similar to those seen with single EM
configurations.

Keywordsl Feedback Text, Feedback setting, Generative AI, Education with AI.
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Making the Use of 3D Models in Dome Spaces More Accessible

Tasuku Yoshiokal, Yumiko Naka?, Mayumi Iuchi34, Toshiyuki Takahei3
1 Toyama Science Museum, 1-8-31 Nishinakano-machi, Toyama, Japan
2 Science Hills Komatsu, 2 Komatsunomori, Komatsu, Ishikawa, Japan
3 ORITHALCON Technologies, Inc., 3-33-18-301 Nakano, Nakano-ku,
Tokyo, Japan
4 Katsushika City Museum, 3-25-1 Shiratori, Katsushika-ku, Tokyo, Japan

Abstract: Realtime 3D model visualization in dome spaces offers high immersion and
spatial depth without the need for special glasses. As part of our recent initiatives, we
conducted a workshop for planetarium staff aimed at promoting the utilization of 3D
models. We also developed two computer tools, "Amateras Model Viewer" and "Model
Viewer for Dome", to efficiently display 3D models inside the dome space. This paper
reports on these efforts and discusses future challenges and prospects for expanding
3D model use beyond astronomy.

Keywords: planetarium, dome, realtime 3D, science communication
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3R
[1] Kwasnitschka, T. (2017) Nature, 544: 395-395. [2] Yoshioka, T. et al. (2024) Forma, 39(1):
S25-828. [3] AU vz F 7 v — X https://www.orihalcon.co.jp/amateras/modelviewer/ [4]

&[] https://www.tsm.toyama.toyama.jp/_ex/curators/yoshioka/ModelViewer4Dome/
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Reconstruction of shell morphology of Jurassic molluscs by X-ray CT technology

Atsushi MATSUOKA (Niigata University/Chiba Institute of Technology) and Tasuku YOSHIOKA
(Toyama Science Museum)

Abstract: X-ray computed tomography (CT) was applied for molluscan fossils of earliest
Jurassic age. The materials come from the lowest Jurassic (Hettangian) Niranohama
Formation of the Shizukawa Group in the South Kitakami Belt, Northeast Japan. The shells
of molluscan fossils had been completely dissolved due to weathering. Fossils are represented
by voids within host rocks of sandstone and mudstone. High contrast in density between voids
and host rocks enable to detect shell morphology in a non-destructive manner.

Keywords: Molluscan shell, X-ray CT, Niranohama Formation, Shizukawa Group, earliest

Jurassic

1. [FC®HIC

X #t CT (XEZSEH CRE L TEEN, BETEZL OB TIHFHIN TV, HEMNEIC
BWTH, LADOYA X&fMb P4 pafErtomsEicd A s cwal 21 8], YaFfko
Kb %2 ER & T2 AE D% & 5502, X #t CT ZHWTMat 21T > =D TEOMEIC>
WCHET D, AFROFHIMEIL, IR ORI V> T DB ERL L, RS TR & 72 o
THEHL T AL AEARZ IFIE TR AR T 5 L 2 AILh D,

2. HiELEBEDOHE

ezl NAOMi-CT 3D-M (B#k&tth 7 —
NET) AW, AETIEERED =Rt
G DO FRERE TOTENEY TR TT 57
W, ZHOERZ BRI 5 2 &3]
BETHD, DICOM A& v 7 L THAALE
R ¥NT—% 1% Molcer (AIREtEARY A b
TEY R ko TH—T7 2 AT LR
L. Blender ETCHEMEKIELTZD ZTA v
Vo HREERICBEL . EA R OZER A E 4
DA yya®TTNeELTHEHLE (K1), 1 "feLizERP0ZER
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3. BAEMARD X i (T BIRER
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LD HEH LIS E b A CTH D, bAIETARBEEZERE L, DEOBAEEMES, L
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U LOBITEALIC Lo THEM L TH Y . ALADESITREAFR DR E > TS, BH DL D
REROBHAIL., TLRLABRETHE Y 27 TROBKREZIIET 5, SREOBFTIE., 228
DR E X CTICL Vikx, FIROFETILAORIREHBE L, KAl HIZO W TR %
217,

2 XSROTHEMTRYHLEEDEREDY 1 S -KRALE.

4. EHYIz

A7 TlE, BAGIZ X 0 BB L7 AEAICHOWT X R CT 2 Lok 2R+ 5 2 &
MTE Tz, RFEOFFIZ, X # CT EifiOReR 2 £ LIFRE LA O IREZ R T 2 Micd
b, ZHET, HARENOWASCIRE D L EHT D AR KO AR LA 1L, B
L TWDZ ENEL, HAEWERFICITE LIEMECIIRn e A bNnD Z E g oz, 1k
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3k

[1] Matsuoka, A. et al., 2012. Exact number of pore frames and their configuration in the
Mesozoic radiolarian Pantanellium: An application of X-ray micro-CT and layered
manufacturing technology to micropaleontology. Marine Micropaleontology, 88-89,
S36-S540.

[2] Imai, T, et al., 2023. High-energy synchrotron-radiation-based X-ray micro-tomography
enables non-destructive and micro-scale palaeohistological assessment of macro-scale
fossil dinosaur bones. Jounal of Synchrotron Radiation, 30, 627-633

[3] Teshima, Y. et al., 2024. Development of radiolarian shell models using microfocus X-ray

CT and aditive manufacturing technologies. Forma, 39(1), S35—-S42.
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Email: ito-t@aist.go.jp

Morphological characteristics and cause of dimorphism of Permian
Albaillellaria (Radiolaria)

ITO Tsuyoshi
Geological Survey of Japan, AIST, Tsukuba 305-8567, Japan

Abstract: Some taxa of the Permian Albaillellaria (Radiolaria, marine protist) represent
dimorphism composed of normal and swollen types. The swollen type is characterized by swollen
part of the skeleton. The cause of the dimorphism is thought to reflect differences in reproductive
generations.

Keywords: Albaillellaria, dimorphism, Permian radiolarian, paleobiology, swollen type,

reproductive generation

LI

Albaillellaria HiX, 3 KROBF#H NG R EAEEICL > THRES T ONEHEHEFO.
DR EZNL0.1~03mm T, RO~ L EZEX LTV D, ~L AfL D Albaillellaria
TR O EFE O, LI LIEZOTEINE O ATZEENER T2 ZENmonTED,
INBIE TR TH D I BNTWD (Ishiga, 1991 ; Tto et al., 2018 72 &)

BV, MRV A R ORET EIT o TR Y, ZOEE E’J%ﬁﬂt%’ﬁl SN T
Him e T C& 7= (Itoetal., 2018 ; (F, 2025 72 &) . AimTlL, Albaillellaria (28155 —
O ENFBESCHRREZR T2 & &b, TORIEFIEZONTHRFTT 5.

EEE fisREY
(Normal type) (Swollen type)_ A

TEAD

LRI Lo
S TR

100 ym_

1.~V AR Albaillella sinuata ® —JEME ((FFRE, 2025 2 —E{E1F)
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Albaillellaria — M OBEE L B RE AR 3K

F1T Ttoetal. (2018) IZESWT, HREMFE LA T 5. WEMIZ, 204 0#E 0 HE
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7o, Fo, WEMIEFHIVLEENE N ELHLNE o T,

Albaillellaria _ O RR EEHEEN»LOT Fu—F

i (2025) 1%, Albaillellaria ® D FN & L T, ﬂﬁlﬁ-‘%, Hﬁﬂﬁfc% M m, A4
FEHARZED 4 DORFHEZIRE L7 (K 2). Albaillellaria (2817 5 ZE4EI, BRI X BT
X D, REL O FERE DD 7e X BZIRR O R ¥ — &Fmﬁk iof%@ofgma
IO ORBBICESS L, ERELMMBEEICL > TZO BN AL 2 aliethidfms T
Bt ons. EBUEmickls THIUTE 28 b5 5D, HEMRIEMS RS
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N TH D EEBEZBND (FFHE, 2025).

BE, AEATEIIEENZEEE AR T EOICEASND EE 2N, EEMOME
HBEE 2 ISR ET T2 Z LI X0, BTN O ZDOZYMENRIETE 500 H LAV,

51 F STER

Ishiga, H., 1991. “Dimorphic pairs” of Albaillellaria (Late Paleozoic radiolaria), Japan. Memoir of
the Faculty of Science, Shimane University, 25, 119-129.

GHEE ], 2025. ~ADALT AL LF U TICH LD JBEIC OV TORELE. KM
FWFFERFER B 5, no. 18, 57-68.

Ito, T., Matsuoka, A. and Feng, Q.L., 2018. Morphological characteristics of a dimorphic pair of
Albaillella sinuata Ishiga and Watase: Dimorphism in the lineage of the Permian Albaillellaria
(Radiolaria). Island Arc, 27, €12271.
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kitajima@enosui. com

A video showing radiolarians sinking into the deep sea like
marine Snow.
Madoka Kitajima', Tasuku Yoshioka®, Atsushi Matsuoka?,
Asuka Mitsugi*

'Enoshima Aquarium, 2-19-1 Katasekaigan, Fujisawa, Kanagawa 251-0035, Japan
*Toyama Science Museum, 1-8-31 NishiNakano-machi, Toyama 939-8084, Japan
*Niigata University, 8050 Ikarashi 2-no—cho, Nishi-ku, Niigata 950-2181, Japan
*Space Travelium TeNQ, 6F Yellow Bldg 1-3-61 Koraku, Bunkyo—-ku, Tokyo 112-0004,
Japan

Abstract: The accumulation of biological remains sinking into the deep sea is called
“marine snow.” Imagining that radiolarian skeletons fall like snow in the deep sea,
we created a video depicting this scene. The video was screened at the Space Travelium
TeNQ, a space experience facility, as part of a special exhibition on plankton, with
the aim of allowing visitors to experience the mystery and beauty of radiolarians.

Keywords: radiolaria, marine snow, movie, deep sea, plankton
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— ¥ L7-#h# % Adobe After Effects ZH U\ T
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RELIEZRETE a7 Yoot L
TEBLTWD, RBERTITZ O L) E 2
5,
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Development of protein structure models

Haruto Yukimatsu, Taiichi Sakamoto, Gota Kawai, and Yoshinori Teshima*
Chiba Institute of Technology,
2-17-1Tsudanuma, Narashino-shi, Chiba 275-0016, JAPAN

* yoshinori.teshima@it-chiba.ac.jp

Abstract: For the purpose of education and research support, we developed models of the
three-dimensional structure of proteins. We created monomeric proteins and constructed
multimers composed of monomers using magnets. We also used hinges to change the protein
structure.

Keywords: 3D printer, Protein, Trimer, Tetramer

MBS ARG TONEEEEZ RICHERT A EIXEETHDL, LrL, EEES
T ONAREEITE M - EOX TITEMAE LW, £ 2T, BHEB LR EY
H) & L7mE AE O ARREERR OB 3 217 - 72, FAU-1 = 8&{f (FAU-1 B LV kS
A% 3 [ElEldskFRo> 3 &{K) (PDB ID: 8W08) [1]3 XU RNaseE MU&fK (RNaseE HL &K X
VIR S5 2 [BIEIEE R FRO MU E{K) (PDB ID: 2COB) #BHFE XG4 & L7z,

EAEDOSLIEREYEST — % (PDB 7 7 A V) % 3D Al fi{k. Y 7 |+ (UCSF Chimera) (2 & Y K E
WETNVELTERL, EET—Z (STL BR) ICEH L-, oHIRE il 2 Efl4 % 7=
W, BT —FmE Y 7k (Magics) &\, [AliS#h 2 S & UREA o2 0% L7e (X
1, M2), EERICIE, BUsiigE o 3D 7Y % AFINIA  H+1 2 Wiz, MEHZ T
BMERBIOMTIEEZZE L CEIIC ABS BIEZH WY, EEICHL TIXmMMEx
Thermoplastic Polyurethane % F\), EWBLAIAEIC L=, &%, HEKREIZKIEBE CTB
L, HEmICHAA2RE Lz, &5, FAU-1 offrivth 2y 2 EaTIciiE: 2 B o A+ 1) 7=,

1 FAU-1 DAl 2 RNaseE o sl
fEi =K, A EEIROERAT CTAaE e UER, A EEEROS AT THoE

£ 3wk [1] Kawali, et al., Homo-trimeric structure of the ribonuclease for rRNA processing,
FAU-1, from Pyrococcus furiosus, J. Biochem., 175, 2024, 671-676.
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Development of three-dimensional teaching materials
to learn wooden joints V
Kousuke HARASHIMA & Yoshinori TESHIMA¥*
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

*yoshinori.teshima@it-chiba.ac.jp

Abstract. In previous study, we had developed 94 kinds of 3D models for traditional wooden joint.
In this study, we generated 3D shape data for 41 kinds of traditional wooden joint, by utilizing a 3D
CAD software. They were materialized as small models by a 3D printer. In addition, we have created
animations to help learner understand the behavior of each wooden joint.

Keywords: traditional wooden joint, 3D shape data, 3D printed model, animation
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[1] BifEFzB), X RLOMKT & Aa ). A4 — 24:(1980).

[2] RFIH., FlG, KRIERFOT VX AL EBRRYE TR ORI 2 ARG TRSE, 5-1(2020) pp. 1-2.
[3] BRAE. TG, ARERETF OSAREA OBRFE I, TEORF L ARG TR, 7-2 (2022) pp. 24-25.
[4] ERWNI. TS, KIEHFOSLEREM OB 1L, ORI v R TR, 8-1 (2023) pp. 35-36
[5] tWH., TG, KiEETONARER ORI IV, TEORE D VR THZE, 9-1 (2024) pp. 15-16.
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Development of three-dimensional teaching materials

for learning mechanism IV

Hikaru KAMINAGA & Yoshinori TESHIMA*
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

*yoshinori.teshima@it-chiba.ac.jp

Abstract. In the 19th century, more than 300 types of mechanical models were developed under the
guidance of F. Rouleau. We have created 3D shape data of those models and made three-dimensional
teaching materials for studying mechanical mechanisms. In the previous report, we showed 27 different
models. This time, we made nine new models and improved five previous models.

Keywords: mechanism, teaching material, digital shape data, additive manufacturing, three-

dimensional model, mechanism animation
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[1] Cornell University Library , Kinematics Models for Design Digital Library (KMODDL)
https://digital.library.cornell.edu/collections/kmoddl
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Pneumatic Locomotion and Elastic Deformation of Triangular Connected
Structures Based on Origami-Opening/Closing Mechanism

Hiroshi ENDO, Koya TAKAHASHI
Toyama Prefectural University * 5180 Kurokawa, Imizu-shi, Toyama 939-0398, Japan

Abstract: The mechanism of origami can be utilized not only deformation from a two-dimensional
sheet to a three-dimensional object, but also geometric deformation of polyhedron. In recent years,
it has made relatively easy to create complex shapes with the development of 3D printing
technology. It has been increased particularly the research and developments of soft robotics using
materials such as gels and elastomers. For example, the noncontact type and ultra-gentle type
robotic grippers attract great attention as they cause less damage to the grasped objects.

In this study, we fabricated a cylindrical structure with each vertex of a triangle connected to each
other, the assembled cylinder, and octahedral structures. It was investigated the deformation
behavior under mechanical and pneumatic control.

Keywords: Soft robot, Origami, Kirigami, Auxetic structure, Pneumatic control
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HATDHZLIZHH LTS, Xia HIXEBHIZ, ZOZHEMKIEREM TV v X—iEL2 LR
L7 3] BEFO— R o ot 7 vt X T ROV RV IKENEKT H. 22T
IR RMEORIIE 7 v A2 X0 K& BT &7z,

BAFFRBIZB W TS ZAE TS, T HEB O MM EZ e — X7 — L2
ELEY 7 RV o R—%FRILC&72[4]. 7T—L2E2MAx THRTH2EMEOH &, <o —
ZAHROBEERICRES NI 7Y v —HiEOIkEEZ B E LT, FANTE MK
FEELTHOLDORA MERBEIIMEEZMIELT-. MICHADORT YV U HEHT 5 Auxetic ik
ERIR LIfEx O®MEEBICONTHEHmL TE72. V= b7 &L YA DAH (double
arrowhead honeycomb) #i& 2 ~E Dtk D7 —~— FIZHANI T, "u—XF 2 — 7 FHHIC
—RKfb L7 ) X —BERERE LT,

LEZBSE 2, RFRTITI=AFROKEAZEHGE LYY V¥ —HBEERSZDEARK,
BIXONEEEAER LI, Dl XOEERENIZME S A2 - EAZREIC O W THREF L.
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[EERAE] FREAEGERERIZITEER (SLA) D 3D 7 U > ¥ Form 3(Formlabs £t) %
EM L7=. L IZiX Elastic 50A Z#fEH L7=. 1A F VB EZFE T 572912 —4:12 mm
DEAREEREESETEY ) X — (280 mm)BLOESIKGE U ¥ —10 (K& HR) %
L., S-S EZHETMEE LT, —Z:20mm © =AF 2 #EiE S S 72 /IR
ZIER Lz (Fig.2 (b). S 52, ZONEEFRICT 7 Fax—x L L THETLE2E 35S
mm O X1 — X (Fig.2 (a)) & — K& L 7= (Fig.2 (¢), (d)).

[(BREPIUEEE] vV X —WmaEML TV EBEAEAVEETH D =ML
By 5 £ ChEE L, 28— L7z (Fig.d (a). >V > &% —{lE o = /AT E L 28k L
FHEAKRICEWTIE, EE2ADDOEMICE D BENEREIGEL Z v a =2 70l
45 < 7= (Fig.1 (b)).

—J7, REHONEERIITEOXN L2 2THAZME-JEMBIET 5 & L FxFr & A%
OB ER N BB T 28R H 5. ZOMELZR AL T, "o — X ~Z25FE AN
Gl IR LUICRER, e —X—fiffRICMHE > ZAERMAL MR L. B X 2W e
FRER 7Y v N—L LTOISHLEZLNDN, M T, ©7—fEICXDBITHEERGE
L7z, BLEREZRO Z S ICHBEENICR W TR B R T EER Uy AT HERE U, #fs AR
HEDEICIVEIT NPT 22 L2 AH L. MENOEReRLIBENAT e
R~OREBICHfGFIND.

35mm ——

Fig. 1 Before and after compression behavior of Fig. 2 Schematic illustration of the (a) bellows,
(a) triangular connected-(a) single cylinder and (b) triangular connected octahedron, (¢) bellows
(b) gathering cylinder. integrated octahedron (overall view) and (d)

bellows integrated octahedron (top view).
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Study on diaphragms for spacecraft tanks applying origami
engineering
Nobukatsu Okuizumil, Genya Tani!

IMuroran Institute of Technology, 27-1 Mizumoto-cho, Muroran, Hokkaido,
050-8585, Japan

Abstract: Recently, JAXA developed a new lightweight hemispherical diaphragm
made of PTFE resin for a spacecraft oxidizer tank. But the manufacturing was difficult,
and the deformation behavior was not satisfactory. In this study, origami engineering
was applied to create thin hemispherical diaphragms from PTFE resin sheets, and
water discharge tests were conducted to evaluate their deformation properties.
Keywords: Diaphragm, Spacecraft tank, Semispherical shell, PTFE sheet, Origami

1. [FLBHIC

FEHEEOX L I NOHEEPHEH T 270, TAROEBROBER LRSS AT 75 LT
WHEEZFE > TBE, MIDOLKERDIESTHEAT 77 KMEEfME L CHEREZBEH 3 2 HIER
HDHN, TLREAT 7T BMIBRAEENCTHIEN W2, BRLAIZ v 7 1T EREDO KRE 72
SRERBNFEDON TCE . TOROUIEE JAXA TlX, 7 vF#EFED PIFE (Polytetrafluoro
ethylene) B g & H W72 EAL R X A4 7 7 7 AT S =2y, PTFE iR CHW ek %
WET DT T ey 708N XD HE LML, BRIl NRE T, BFEH
RBYEREE, 2 X FRCICKRERMER D72 Y. 2 2 TR TIE, PR L2 R
LTk PTFE v — R & PERBRBRICHT VB Z LICL o THA T 7 7 A% BHYE
TAHHEEERL, BERICABEOS AT 77 L& EL THEIEARRZIT- 2.

2. YIHIIZkD PTFE #A 7 IS LREETIL
BlICOIENC K D AES N PTFEX A 7 7 7 A D
MIEET VO 1 D& RT. EEK 800 mm, H b #EW
FEATORED 0.5 mm DOYERFZRICIR TH 5. HEEPEH
HWZEWB X AT 77 LB EIN TN L&, XA
T 7T ANRERRICERT D &, RIEKOE LR
TEEHEORBEHEICELELRIET. ZhElhi<
WL, MEOBNXIZHX AT 772088 T DX
TEXH7ETH—THWERLIWEEZEZ LD, L, PTFEfAIEZ 17~ 7 Ol H L Tk
ML OBRERED O HEAENRE > 72720, FOMIRO U 7 2400 L TIERFRE T
EMZHEEIE LI, BEOELBOERE HoET 5 2 S IXREE 572,

3. PTFEV—FDHYBHAICEDERBEATISLDOFE
FWROBHEMNS, KFETHE, W—REI0 1 KO — FOFVEBERIZL T, 47

3

-

Fig. 1. PTFE diaphragm prototype
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7T NEESL FiEERG L. 22T, IR ESE TR S AR — 2 O SR
MR EY — /L ORI-REVODZFI A L, MIED Y — b &3 & @ ELEERBICERT 5470
BLHRE— AL T, filROEE 0.1lmm @ PTFE ¥ — k TEA 300 mm OE T /L%
4 BVFELT. flE LT 2BBEOIHVBMHUNERIEFX AT 77 20MBIZK 2127 F. 2
DFHFEIZLY, BFEHOPFTY BEHEETIETLVORERARTH S.

(a) twist, 24 pleats (b) symmetric, 24 pleats

Fig. 2. Folding patterns for hemispherical diaphragms with flanges

4. FHEKEER
WIZ, M3DEHIC2DOT7 T PFET 7 UNEERF—L2OMICRIEX AT 77 2%
AT 7T TEREL, F—AEBICROMFTER— IR P THEIKLTHEAT
T LOEREMEBE L. TOMKE, TVERRZY—ICEIDLT, RIEFAT 77 A
I3 SLIM JH & Fe T HERT, HANTH RIS M AtED, 0 BEHLOEETHNOH D R
—F YRR THMUN KL L, HBICF—LANEBECED < EHAMR ST,

Fig. 3 Water discharging test of a prototype diaphragm
5. 8hYIC

M LF2RA LT, 1 O = o FTHERI I MEAT 77 228 UETHH5ED
EHERF 21TV, BRI — MOV EATHEAT 770 28EL, HHEKEITO 2R
TE. L, RIEETATZ V2T 7 VN ERN—L207 7 U THRATEET S
R, T ERICLAMMOTDBRMANAELCTLE D 28, NEtEREM CTREZHE D TR
BREATTL. REOZ 7 IZBVWTERICERT 2 HIEORNN S ROELZLRETH .
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%5 59 [ IETREE B9 Dk 2, 2A05, (2017).
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%5 60 [RIMEE IR I B 2k 2, 1B22, (2018)

[3] Jun Mitani, “ORI-REVO:A Design Tool for 3D Origami of Revolution”,
ttp://mitani.cs.tsukuba.ac.jp/ori_revo/, (Jan.25, 2015)
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Using modeling skills that have their roots in unit origami, you
can make quasicrystals and diamond crystals! Of course, we’ re
talking about models.

Akio Yasoshima
SSDS Symmetric 2-19 Tonoshima, Mikuni-cho, Sakai City, Fukui Prefecture

Abstract: The modeling skills used here have a slight but significant difference from
the basic modeling rules of "Unit origami." The difference is that the unit is folded in
two chiral ways. By introducing a chiral folding method, versatility was created in the
modeling results. As a result, here we will introduce a "quasicrystal structure model
and a "diamond crystal model" using the basic shape of the SP3 hybrid orbital
Keywords: Unit origami. Chiral. quasicrystal structure. SP3 hybrid orbital

5 [EIxt#R & 6 BIxtFrD R
A CREMIEE 2 BE
A sk Bk & FE o 2 A
YEY FEmO®IL, V=
— D%, —FfEOIY
TH 7 2=y FOZEE-> TRAIHATHIEL=OMIX, 1EEOHY oY Ta=y
FNaffioT, 2IFDEEET, SHIFTLTCXFT VT 42Kz LT, EHIXFT YT 4
- | S “ﬁj; 4% WLTHORITFD, 20X
Y W = DT, @Dk H—F
F—TNT&ED, BUH
—EF—T7O—FHAUD
Fa—7 (HR) ITkr
HF—FF—T7&LEFTY

=13 -
TADPRKOY T =y FE 20 @O F
5@, DT 2=y DSz, 5 [
MFROREEE 12 H>< 50,
R—NVE&RT 4 v 7 LidiES EFRE
ZOETIVUVIT AR (FEV 27D
M+XZ7 U7 4) TELRD TTHA X 0 (=y )] ORILICONT, — R RILE
iz IE, 3 WL -oTWnb, f (THR) I EEERLS, =y Y (4) [Zid, KSRk
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) Z#RE LA, BLELHEER WO NS LI,

F¥EZ2EAIC, BT (BE0oMK) 238 (my ) HHS
BEET YV ITRAXNV (XFETEZHETH.HOERVEO)

IO FHEERAOY 23— gy (EVaT—H 0K
+XZ7 V7 4) TEHER L) OFELVIZHEAOK (B e :
) EMIX LI FEED M) #—20HZE LTHIEL TWAH®, HAIKR NS -
T ERVBIFF LI POREETORN > TWVDELE, (EEEDOFELLTO
A A=V ThD,) OOFM T, il 1.5 THfL. @O RS TIX, 1.5 & 0.5 THfE (X
AREOEBE Ty FTD,)

TGO 2 —FF—7IZIF 20 ORFEZHEL TS, (HR 20 @ OY 7 2=
v NTHIE) YaAr MCbREFZ 20BEL WD, FH3XICHT-DH, EF—7 12
OHEICHLETTF— 7 IR F%2 200> Z L 2HELTWVD,

FOREIITHAZEMEL LTEILFN L 20TV, HACHEFE g
RipoT, Ty VDHSTRITETRETICLLMAWAL NI A A=Y | G
ChD, HAICHLT Yy SICbEADH T 3KRTLECEET S, &5 HARA dJE

%f&é%ﬁfé ZLT, ZZTHNTD2ET IV VI AFATRESH
ORI, SP2 BEELGE (@FH =MAK) & SP3 Ek#E (B s
4@%)@%50 T FE L kY- e~

Fo~Ka=y FFOELE T 27— OB+ x5 U 7 4| D& m*””"

(ZORKa=y MM T ZD2=y POF Y FIE—HE L R ;d§;m
EFoTWh, ML=y NTHIET S Z ERMBETHE, L2AH,. 20 L ©
EFV AN T2V —HOK+FT VT 1) OEREIT. B
DOV FHF D=y MNIEATEDL X, BRELTOEEDCWHAERNEEND Z L %
R L, ZoZ&id, 2=y Mo EHETOHNIE, Z<DOARKMNTNETH
HHZERTFREND,

L, ZOET VT AXFLOERFOHERSL, TILWFIHO HFIEOAEEZR L2
TWhhrolt k> ThHd, OTRTOIX EL2T—40
M+EXT7VUT 4] EVWIHIET Y T AFATHITES NI
o k& A7, T_T 2017 FFEORNREHNCE P AT HIE S
Nz, ZohiIZFEREAEOREEEN R oI D,
(4 ¥ FiimtEE S, U770y —
DAL BLE7)S & HERE B AEE RS D72 N o 72,

<& ik >

1. THERES OB TN B BIE—. 254, ANEE #aEs
2. THEFESE ORI EREW. B £ 5EBEKRZEHEES
3.7 7 —fRbF T KRBT B LUPEE]. BVRSNER. SREF R BE XCE A
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A Study of Permutation Puzzles (1): On the Number of Cases and the
Shortest Cost

'Shioka Azuma, °*Masaya Matsuura
Graduate School of Science and Engineering, Ehime University,
2-5 Bunkyo—cho, Matsuyama—shi, Ehime

Abstract: We study 2Xmnx1 permutation puzzles related to the Rubik’s Cube,
focusing on defining operations and analyzing the number of cases and the minimum
cost, aiming to provide mathematical explanations for these aspects. This
presentation will explain the number of cases and the minimum cost.

Keywords: Rubik’ s Cube, 2xXmnX1 permutation puzzles, the number of cases, the

minimum cost

1. [FXL®HIC

LN —EITEATE I ERNH ANV I X a—T (AT NNTALOFEE). V—E v
IXa—TWZHATHIMAENREZL HHFT, FAIL—E vy I Fa—T L TVDER XL
[ZOWTHIZERITH) Z &Lz, XAV TEICiEEERL, Bz fio THFICHMA
THILEZHELT D, TOFTHRIC, HBAEOKEKBEa X MCERTS.

2. Bu/AX)L

FUTHE2 X n X 1B S A VIO THIZEEZ T TS, 2XxnxX 1EHH/ SV 0, DUTF
DE1DEI R RANTHD. LT, 2Xnx1EHBE AR ANV EZ2nIX NV EERRLTDH. b
X, 4R EIXSHENDER I, -y Xa—T LRI, A, | F, &K,
fk OB TERD.

X 1 E»nb2X2X1, 2X38X1, 2X4X1, 2X5X1
INENDOBHAX LT EICHIEZERL, LTIRBETLIHEOESLHKE I A MZHOW
THIZE 24T S . ZZ2TlE, 2218 AN %W L CTHEIEDERLIT .
U: 221 /R0 0 kB & RRIC 180 JE[alfis X+ 2 # 1
D : 221 /NANVD T B AT 180 EEH s S & 2 #HAF
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R : 221 7SV D45 ¥ & fELZ 180 JE[AlfiE X & 4 # {F
L : 221 2SO FEF| A HEWC 180 B [AlHE & & 5 #h /F

3. ZEDH

BN NVNZBIT DX 2 —T OBORBEORBOZ L ELAEOKET L. & 21, Vv
—bE v 7 X a2—T7OHEOHIE, 43,252,003,274,489,856,000 @Y Th 5.
BEOEITIFE EOBEE (223X VDOEAIXU,D,R LD 4 5 DEAE) o TR 5 =
EMNTED. AR ITCE LR 221NN LT 5. ZOROMEBREEOEE R 5.
IHIZ, T TRV BEICHET LI ENTES.

BE# v BaE D BE# v a0
211 8 281 3317176
221 24 291 2654208
231 192 2101 7962624
241 576 2111 63700992
251 4608 2121 191102976
261 13824 2131 1528823808
271 110592 2141 4586471424

Fiz, 2nIXANVOHEOHIFROXEZHNCHAET LI L TX 5.
(D) n=2k(keN)DL x
(4!)§= CHk
@ n=2k+1(keN)DL X o
(4N72 x2!x2=(4NHkx8

4. w®FEIXb

FRENS A LEERH > TVWIRKEOREET TCORED FIBICE ENLBIEOEK O
TEEREIARNENVI. LEZE, Ny I X a— T OREIANI20FTHDL. L
—Ev I X a—TORMEIA MI—RMUIZ o T] LEEh, EARRKREND TH5E
BRETITHR/N20 FLETH L EE2KRT.

AN T 7 TREL, £0O7 7 7ICET o RERKEMELZMH Z LTIV REa X
rZRD TS,
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[3] C. Bandelow. Inside Rubik’s Cube and Beyond. Birkhauser, (1982).

[4]  Bonzio, Stefano; Loi, Andrea; Peruzzi, Luisa. On the nXx nxn Rubik's cube.
(English summary) Math. Slovaca 68 (2018), no. 5, 957-974.
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A Study of Permutation Puzzles (2): On the Generation of
Patterns

Masaya Matsuura' & Shioka Azuma?
Graduate School of Science and Engineering, Ehime University,
2-5 Bunkyo—cho, Matsuyama—shi, Ehime

Abstract: The national flags of the Nordic countries are all based on a cross
design called Nordic Cross. In this presentation, we show that all the patterns
of these flags are expressed simultaneously on a 3X3X3 permutation puzzle (a
slightly modified version of Rubik’s cube). We analyze this fact from the viewpoint
of both group theory and graph theory. The topic is strongly related to harmonious
coloring (a kind of graph coloring), which is of growing interest

Keywords: permutation puzzles, octahedral group, graph coloring, harmonious

coloring, national flags of the Nordic countries
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[1] Edwards, K.: Harmonious chromatic number of directed graphs. Discrete Applied
Mathematics 161, 369-376 (2013).
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3D Reconstruction for Quantitative Assessment of Liver Fibrosis

Ryoma Ueda', Hiroto Shoji'
' Kwansei Gakuin University, Gakuen, Sanda, 699-1330, Japan

Abstract: Liver diseases often progress through morphological changes in
tissue over time, and quantifying these changes is crucial for diagnosis and
treatment evaluation. In this study, we developed a method to accurately
measure temporal morphological changes in diseased liver tissue using
stained images. The progression speed was evaluated quantitatively.
Furthermore, based on the acquired data, previously proposed mathematical
models of morphological transformation were compared using statistical and
mathematical approaches. Through this comparative analysis, we aimed to
elucidate and predict the mechanisms underlying disease progression.

Keywords: Liver Fibrosis, Image Analysis

1. [ ZC®I

BRI 05 < 13, WER & 36T O MIE AL & L O T 5. RIS IRIEL A 1Y
BACRE SIS & 5 RIGIEEILIE, RIBO TR ECHEITRIEORE L 722 EEANRES
ATNB L), BEROBBITIETIL, b 25— WA 0B BRI 35\ TR i £ 7
Vv, BB BRTERILSL LiL, W40 ALEH ORI X 2 BRI o 7
BRI LY, WG EE IR O, RBOBENELERAS 2 & BT
ICf o TEIS). ZAHOBMEEAL, LYHEDRVBERTH MO S S
fFbh T (3], RBFZETI, & T RPIGR B I 5 O RRMIH 72 IR 2L % 6 R IZHR 2. 5
T BT 10 2 B9 L. AR ODAELAK - BB L~ o0 8 CEAT AR 0 1L 5 C o 2 K
BEREMICRE LTS 2 20 h, BHRARTO 0 0 =Kk E RIS MG 2 1ERT 5 F
BaER LT S BIC, BRIBUERT OB RO =W IR G & e L, (o R
2 DR TRIEE ORI 217 > 72, SR b ORI RE b & 12, RBEITICH D
WAL & ORE 7L 2 LCREE L, MBI O & BER T 5.

2. ZRTEHEBEBROIER

mIEiEa L AT e — L RBEMENICE LG T2 CRENZ2FERT 27 v bET AV (£
NNk RBEE G 4 8, 8, 123, 16 HOMEMKEZ LI T TiX 4w, 8w, 12w, 16w &9 5)
AERLL, ABFAICB T DA Lie. Wl U7 PR 2> & mike 8] » U) i & 1Rk
L, U LT F o (1 EI2BWT, MR, Sy &) 26072,

31



98 2025 6 14 -6 15

L mEabe
e 2 &1t
EiY A DAzanR 8

L2 SRR D 729 O FIE 2

Yet t O A & AR B EAMEE BZ-X810) Ik v L7, B ohn-REBgicx LT, 1
(EEBEAF)ICRTEIMEADE (T F~v—2 6 S2HAWET 7 4 VEH) 21T\,
SR 7R A VEZ R L7 t, WEAEIC X0 B o 2T 5720 2 b2 ET L
2. 2 b ENZEREGEEZANT, a2y Ea—2NTYH > PO L7 fE o7
RHEREIT 272 (K1 AHM).

3. FrELEARL %)
OB a2 — XN TYARFEEE L 7R B EIk o g
BRI (R 2)72E, W ONDTRRER &
ZEFHIL, FoORMZICER L. R E
NOR Az S L LT, HicHE4 R
AL ERTHEEET AV EHWT, BEE 2 |
bk bR+ 5T VO EITRoT-. S —

BB QMR R 22 B 7 LV RIRF 2 EEEH

HZET, WEETNVEBRRELE. &5, —= | |

PR FR AR Ik & f FE R S & o0 S D R Y IR T 8w 12w 16w
72 T D =T iR Th 5 D2 92 ¢ EREmA DA DBEEL
DONTHEELT-.

S SH A

10
1

4. B

ARFHIELEEREM TH LN, BHROKBET LOREND, BHECEBIZ _RTHIC
PEBR L T M AR S 4v7e. RRICPIIRIE P & 2 & U CRkME M 3 23 J8 PR~ Jisc itk 1
RN DML TH Y, AL OFH B RS TIL ZWRoeW e RBEIE R & v o X0 & AL
HANTOENYD NEERERELEEZOND. 72, BEE L LICEEBEEOELDL K
NEBT R, #EITRXE -V DOETMLE PRBEOR ENSHORELE D,

B E R

[1] S. Sherlock, J. Dooley, Disease of the Liver and Biliary System, Wiley-Backwell (2002).
[2] A. Sanyal et al., Zakim & Boyer’ s Hepatology: A Textbook of Liver Disease, 1T7th-—ed.
Elsevier, (2018).

[3] M. Hashizume ed. Multidisciplinary Computational Anatomy, Springer, (2020).

32



98 2025 6 14 -6 15

TAXRRATR « ZAY 7 bRES T kirigami #3E D
R e RICESS BHE
A HE Y, H B Y
1) BPE R R FBe B LA 78R, 2) BPE R B T
T 350-8585 # & IR JIEE i fii H 2100
1) s36a02500137@toyo.jp ,2) tyoshino@toyo.jp

Classification of Kirigami Structures Designed from
Archimedean Tilings Based on the Design Processes

Y. Suzuki, T. Yoshino?
1) Graduate School of Science and Engineering, Toyo University,
2) Department of Mechanical Engineering, Toyo University

Abstract: We investigate kirigami structures used in engineering based on Platonic and
Archimedean tilings. We propose both a naming rule by focusing on the shape of pores and a
classification of their design processes.

Keywords: Kirigami
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Drawing the White Curves Appeared in Esher’s “Circle Limit III” onto a Sphere

Takashi Yoshino
Toyo University, Kujirai 2100, Kawagoe, 350-8585

Abstract: T applied the drawing rules of equidistant curves introduced by Escher’s “Circle

Limit III” to spherical surfaces. The results are shown in Fig. 2 of this manuscript.
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Snow Scroll on Car Windshields

Yasuaki Nohguchi, Yuko Motai, Kaoru Izumi
Dr. NADARENJA. Tsukuba-city

Abstract: We report on rolls of snow that form on car windshields.

Keywords: Snow roller, Snow scroll, Fold of gliding snow cover
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Analysis of inverse scattering problem using machine learning functions of
Mathematica

Tsuyoshi Ueta!
'The Jikei University School of Medicine, Academic Information Center, Tokyo 182-8570

Abstract: Analysis of inverse scattering problems has been actively conducting for the automated
design of wave devices. When there is a scatterer in a system, the wave function of the reflected
wave contains information on the scattering intensity and position. When a wave packet is incident,
it has been possible to successfully identify the position of the scatterer using factors such as the
wave arrival time, assuming there is only one scatterer. However, this has not been successful when
there are multiple scatterers. In this study, we use machine learning to learn transmission spectra
for various numbers and arrangements of scatterers in a one-dimensional steady-state problem, and
attempt to estimate the number of scatterers and, based on that, the arrangement of the scatterers
from the spectral shape alone.

Keywords: wave device, Mathematica, machine learning, inverse scattering problems, inverse

scattering problems
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Study on Computer Morphogenesis of Truss Structures
by Applying Cell Growth and Cell Division
- Results of Consider Plastic Buckling -
ONO Satoko
KINDAI University, 11 - 6 Kayanomori, lizuka City, Fukuoka, 820 - 8555

Abstract : This study aims to apply the characteristics of plant cells to the computer
morphogenesis of truss structures. This paper describes the results of a study on
the optimization of member cross-sections by considering plastic buckling of the
members.

Keywords : computer morphogenesis, truss structures, cell growth, cell division, strain energy,

plastic buckling
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Projection Mapping onto a Sierpinski Tetrahedron 2.

Ritsuko Izuhara, Hajime Ishikawa, Kishin Hirasaka

Kanazawa Institute of Technology, 7-1 Ogigaoka Nonoichi-shi Ishikawa

Abstract: The Sierpinski tetrahedron is a polyhedron with fractal structure of a
regular tetrahedra. This polyhedron appears as squares when viewed from directions
orthogonal to each face of a cube, since it fits within a cube. We created an
exhibition environment in which the Sierpinski tetrahedron is suspended in midair
and projectors are installed above and below it to project images. Then, we
created digital animation for this projection mapping environment. Finally, we
conducted two exhibitions of our works in which visitors can experience projection
mapping of the Sierpinski tetrahedron by walking around it

Keywords: Sierpinski tetrahedron, projection mapping, exhibition
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TE4E, Vol.8, No.1, p.30 (2023).
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Origami — Some Topics about the Front and Back of Paper

MAEKAWA Jun
Japan Origami Academic Society, Bukyo—ku Hakusan 1-33-8-216 Tokyo 113-0001 Japan

Abstract: This presentation will overview the issues of front and back of paper in
origami designs, through topics such as the flat folding theorems, one-sidedness of
the base foldings, and iso—area foldings.

Keywords: origami, flat folding, iso—area folding, one-sidedness
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Creating a mirror image of a solid object with Science Origami

Shozo Ishihara
Lab. of Science Origami, The interdisciplinary Institute of Science,
Technology and Art (ISTA),
N202, 1-1-2, Kamiyoga, Setagaya, Tokyo 158-0098, JAPAN

Abstract: By making use of Science Origami, the way how to create a 3D model of two
mirror-image solids, enantiomers, is shown. By changing the chirality of the unit-
origami to make a chiral structure that has neither a mirror plane nor a center of
symmetry, the mirror image of the other structure can be created automatically. It
should be noted that Science Origami is a common method for creating chiral
structures.

Keywords: Science Origami, enantiomers, mirror plane, center of symmetry, chirality

of the unit-origami

BEF VK EERE L OHEW

oo ZEAE (F& LT, ENEERE ENEE) OFKESE (270 hy) 28k LT,
RO AEGE 2 KRBT o AEET T L o ke T LN EREEET L K
TR 2790247 ) ABR L. X MAESEEEST 0T — &% (RBEEE B O S ERE S &6
B by, b, =y NEELTZODOEFEOIT VKOS A X (a,l, c) ZFFESIT T,
Bt o kg s ebanEz Lz, (K1)

ZD%, TOVMOAOMABRDOEIZLY, TI VBRI X U RNIEREDX TNV Iy T
DIV HET AR (S FREEE TV L B 3668070 ) ABRLE L, B, B
oo ELE2RA LT, $EREOHVKET LOFMEICTF Yy LY LELE, &I
PEEE U 7= 1%, Paul Schatz (LIFE, PS EM&it) OB 74 Ry A 70Tl (K2)

— o
a :

hg bl % . I

|

a = ,\/blz + bgz —2:by b, cos @

aq ————

o arabt-b,r o [a e —b,?
cos ¢ = 2.:?—_171 o ¢ = cos {Zabl}
I=4-by-sing . =b;- _
e s 2 Paul Schatz (PS) h 74
1 BEirymo et oA o [2]& V) &S

47



98 2025 6 14 -6 15

2=y MFVEOXFT VT 4

SERDF T ADLT X T IANE, EOSERNEEH &KL D 2 DOOXGER A FFONFRIZ R
W E o TIREVET, LT, ZOVEZRZT VKO FE (K 1RSI =AF
D=y k) THIETIHE, 2=y bOFXFT IV T 4 LN KODFT VT 4o LT EDE I %2
BfRicH 2 nE2E2E1,

¥, ko =y MrORITHIHEO RV, DFE D | SOt RO &2 FF SR &2 HiIET
HZENEL, 2=y hOXFT VT 4 ba=y bEHAGDE TELDNTNEOXT Y T
4 DR EZEZDLEETHY FHALTLE,

B2 0RCTHERAT I ZAFO2=y b (K12R) X, OV LALRr v OREICX
STA4MBEIIHEINET, (K3 (a)-(d)

(a)

e DT
_____________ AR

M3 4@EEo21=y PVIK : @eOIEFF I, Qe diFT7F I

PS &%k

K2R LIEPS HTA RV A 7 00F, T A2 NMEHKD 3HMOSEEIK (PS HEBRIK) 1D
I TnET, K4 @IZRLeMmEOE#EESE (70 hy) X, K1IZxR L7
BAPLROIZ6 D=y MUK (K4 (b)) T, W3 @ TRLEFTIVT 4— (FH
EEETRODLA) D=y MMV THALTHNLTWET, T LT, BEBEKRICH
HH 9 —FoMmKiE, X4 b)D6KERLUYA XDV MEHNT, HiIZ, 7V T ¢
ZX3(b)DEIICEZXDIET THBEIIHEDLZ ENRHKET,

HEOEOT VAN, HOETK4A b)D6KDO2=y MY KEHWTIX 4 (a) DM HEEKZ
BEOMRTIED EEZE 2T, GHBRBEBRICHLIURAERIELND Z ENRDNDDTIHZRNT
X772V T L X 9D,

(a)

4 PSWHEIKL 6 D=2 Dk

Bz

BErooEet (K1) K3, SRV EOSESGKREZHEEICHED Z ERHKD,
2E Tk

(1] ARE=Z, TR TIELEREEET V), EERDE, 31 (1996), pp. 73-81

[2] fAiJR1E =, [Paul Schatz MAKDOIVKET NV —BEHREOSEHEEET LV EERTH
B0 — ), B3R ERE VAR Y AMBHROE S ORS], 2017, pp. 67-68,

48



98 2025 6 14 -6 15

4 XKyt D MO
— VDI D 7t B, 4 RTBIESNUED Y > 2D e F ] —
MR
il RSk (%)

keimei.kaino@gmail.com

Some Examples of Four-Dimensional Origami

—Folding Tetrahedron and Apple-Peel Foldout of 4D Regular Polytopes—
KAINO, Keimei
National Institute of Technology, Sendai College, Aobaku, Sendai, 989-3128

Abstract: To produce a four-dimensional (4-D) origami, we fold a solid material along flat planes in a 4-D
space. A 4-D space has a fourth axis perpendicular to a three-dimensional (3-D) space. First, a regular
tetrahedron is folded flat by using bisector of dihedrals. It is shown that it cannot been folded flat
continuously from the original state to the flattened state. Secondly, 4-D regular polytopes are developed
into the 3-D space. As an apple-peel foldout (AF) of a regular polyhedron has an S-shaped figure in a plane,
an AF of the regular polytope is shown to have s an central-symmetric AF in the 3-D space.

Keywords: Tetrahedron, Incenter theorem, Four-dimensional regular polytopes, Apple-peel foldout.
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Unguispora as a gut-symbiotic fungus associated with Orthoptera
exhibits unique morphology which specifies to attach to the host gut.

Tomohiko Ri! and Yousuke Degawa
Mountain Science Center, University of Tsukuba, 1278-294 Sugadaira-kogen, Ueda,
Nagano, 386-2204, Japan

Abstract: Morphology of fungal spores is assumed to affect their dispersion and establishment.
Nevertheless, the forms are hardly given any clear interpretation of their functions. We described a
new genus as Unguispora recently, which lives within gut of crickets or camel crickets and on
their feces. This genus has claw-like ornamentation (“claws”) on its spores, and the claws function
to attach to the host gut by pinching hairs born on the surface of host gut. In this presentation, we
will report on the morphology, mechanism of attachment to the host gut, and morphological
diversity of the claws.

Keywords: attachment structure, electron microscopy image, gut symbiosis, insects,

morphogenesis
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[1] Ri, T., Suyama, M., Takashima, Y., Seto, K., & Degawa, Y. (2022). A new genus Unguispora in
Kickxellales shows an intermediate lifestyle between saprobic and gut-inhabiting fungi.
Mycologia, 114(6), 934-946.

[2] Ri, T. & Degawa, Y. (2025). Unguispora grylli, a new species of amphibious fungi associated
with crickets (Gryllidae), transforms attachment structures of sporangiola in the host gut.
Mycoscience, 66(3).
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Exploring Japanese Handwriting Instruction and Pen Grip Methods
in Light of Thai Script Features

Kenichiro Kutsuna', Kunaj Somchanakit’,
Patcharaporn Nilaubol', Chaiyot Rongdech’, Hiroki Takada?
'Faculty of Humanities and Social Sciences, Thaksin University, Songkhla 90000, Thailand
2 Graduate School of Engineering, Fukui University, Fukui 910-8507, Japan

Abstract: This study explores the physical mechanisms of handwriting based on the characteristics
of Thai script. Drawing from experiences in Japanese language education in Thailand, it suggests
that frequent misspellings may stem from writing Thai characters in small sizes. Analysis shows
that holding the pen short and nearly vertical improves stability for writing small, curved, and push-
based strokes common in Thai. These findings offer insights into effective handwriting instruction
and suggest revisiting pen-holding techniques in both Japanese language education for non-native
learners and native calligraphy practices.

Keywords: Character instruction, writing pressure, penmanship, Japanese language education,
educational technology
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