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An evaluation of the implementation of
a workshop for the production of novel games using game engine
and three-act structure

Kenji Ono

Abstract : One of the challenges of novel game production is to organically link branching
story creation and programming to generate a specific narrative. In this study, we conducted
an exercise combining the three-act structure of a movie script and a visual programming
engine and verified its effectiveness. As a result, we demonstrated that even beginners could
develop a novel game in a short time.

Keywords : Novel Game, game design, game education, narrative design
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Trial of video production in collaboration with
a Noh mask artist

Masami Suzuki

Abstract © The author has long been interested in liberal arts education at universities, and
has recently been conducting preliminary research to explore the possibilities in creating
expressions that stimulate the human imagination, with a particular interest in the relationship
between Al and media art. To this end, the project emphasizes interdisciplinary exploration
through opportunities to interact with outside experts, especially those involved in the arts.
As a part of this research, we collaborated with a Noh mask artist to create a prototype video
work that expresses the appeal of Noh masks in a different way than before.

Keywords : artificial intelligence, liberal-arts education, Noh-mask
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Building and Operation of Risk Awareness
Support System based on CO2 Monitoring

Tomohiro Kokogawa and Michiharu Takemoto

Abstract © As part of efforts to realize a "Resilient Campus" where the professional
university can flexibly respond to various threats, a system for situation awareness of
COVID-19 infection risk has been established. CO2 sensors have been installed in major
classrooms at the university to create a centralized monitoring environment for the entire
university, and the system is now in operation. This paper reports on the series of activities.

Keywords : resilience, situation awareness, risk awareness, co2
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Data Stream-Oriented Service Platform for IoT Services
and a Thought Experiment on IoT Services -

Michiharu Takemoto

Abstract: To provide IoT services, a novel service platform based on IoT data’s feature
should be stablished. We focus on that IoT data are naturally streams. We have already
proposed Data Stream-Oriented service Platform (DSOP) for IoT services. This technical
report describes DSOP and its services. This technical report also describes the experimental
environment of DSOP at International Professional University of Technology in Tokyo.

Keywords: IoT, Service Platform, Data Stream, Thought Experiment
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1: Data Stream-Oriented service Platform (DSOP) DIE

DSOP DY —EARBIETIVIE, #T—C A2V R—3 2 MR 2 BAEZ A
B TH—UCARFEHTHZY—CARHET IV LS, TORE L TIX SOA (Service
Oriented Architecture) N\dp %, T —ECAZRBTEHHEY—ECRAaAV K-V MIZDA Y
2T 1 — ANAFAEY T« 77 7 2 AFBEDELIR (Web Services Description Language (WSDL)[5]
BEICKDY )TN, ZOHKEIERFIEE Y R ATy 7 (Business Process Execution Language
(BPEL)) & L Citih ¥ %, BPELICK DY —C XAV R—3 Y b SEEEINET—&
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2(b)), LEigDIz, BHEDT— ZES&ICIE, 77— ZBUFEOHW DB TT— 22 FIHT
57075 L (K2a) 668 TRT,

X 2(a) D 70 THM S 12 {7H T HFIHEBE ORI ZR9 U A K envl ICHRNEEHK] (contract)
WMEIET BRI T, {EE Y DHTIL A5 DfEZ ET ) A b values ZES LTV 5, 76
ITHIZBWT, ZOVU A b values ICEENS 3 BEREHOEZEO U value & UL TIHEMAT
IR BVTIE T — 2 MEEOEMZSRENAV, ThDBHFEOT—2EUS « FIHT
Hb,
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75 IEARTLK] (basic_contract) WFIET B IRV T, &L > Y DHT1L 5 DEICT 7 &2 A
25477 FDA-TZY A values ZHF LT3, 89 1THMNS 92 17 H THERICH|
HT 2R env2 ZEdih U, ZOIRN G EEE X T, 3 BEHOEZHTS L value IT{CAT 5,
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F—9#AETA TS b(caller) F—9#AET QTS L(caller)

67 def test_do(): 82  def test_do():

68 print('Hello’) 83 print(‘Hello")

B | e T s ol B || e lBRUE et e
70 Ienvl = [['contract’, True i 85 :envl = [['basic_contract_A, True]]

! 1
71 | dht11_instance = DHT11() : 86 jdht11_instance = DHT11() :
72 'Lvalues = dht11_instance.get_values(envl) Jl 87 lLvalues = dht1l_instance.get_values(envl) 1
3 | T e e 8 | TTTTTTTTTTTTTTTT T T T
74 89 current_sit = get_current_situation(
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76 Lvelue = valuesget(i__ )] “ e ] .
77 print(‘value:' + str(value)) 92 ['current_situation’, current_sit]]
93 value = values.get(3, env2)
______________________________ 94 print(‘value:' + str(value))
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Towards “Smart Mobility Society based on
Human-Object Coordination”

Masayuki Tsujino, Noriaki Mizukami, Naohiko Yamaguchi,
Yutaka Negishi and Shinobu Nimura

Abstract: The smart society to be realized in Society 5.0 aims to solve various economic
and social problems by collecting data from devices and equipment to be managed and
utilizing the collected data to improve the efficiency of resource use. We are interested in
realizing a “ smart mobility society based on human-object coordination ” in which humans
and autonomously moving devices and equipment are appropriately coordinated to meet
the mobility and transportation needs of society, considering the evolution of a smart
society. Against this background, we are working on formulating specific research plans and
extracting elemental technologies for the realization of this society in the near future. In this
paper, we describe the main efforts we are currently making as part of this research project.

Keywords: smart mobility society, human-object coordination, cloud-edge computing, nu-
merical simulation

1 [FC&IC

Society5.0 [1] WHIET A~ — hEE. ATHIGE « 10T « 757 R & O IT iz
WS 2T, BFEMES. QoL (Quality of Life) DFEREEMINT 3T &EWIFLT
Wb, ThUE. BEHROME - EBEICHBRAAZ LIS T—22INE L, LT
TR0/ ( HH). 2. FIEc X 3 —#o T —2EHOY A 7 )V (AFiTlE. “ToT
F=ZERY A7)V ) TOWHIZ KD, Z)b—"T"v baLL - BERIEEOBIS THA
k% EE(bd 5T LICk D ERT S,

FERINICIE, CORY— M Tk, HENEIZE - AEYRIT Drone HF D HAHNCEE)T
Bi&en-2EE (KFETlE. “AMO: Autonomous Mobile Object”) MWEE X E| 7 RI=d, £z,
B D ToT FffiOMER « 56 OB ZIc kD, 759 R 2wk PicENEE
B2 D TRER 2o kkdn « 2@ %) 7 )V 2 A LITHIES 2 BN NDODH %,

KL, TOEEZHWT, #l - THEEDIRTY 7T AMO ZEH L, BEF#E
% AMO I U ThkA 72 2 A LAY TOlEam T ZH L, AMO W E#E L THEAZ BN
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1eYa T OHEGZ Y AT LR TRl s 5 Z LICBLD %,

CTOAMO HIC X DRk E Nz TAR—FEC Y T 142 OV AT LIE. 4Hid
HEDOE D ET 2888 - 28 (AR TIE. “HDO : Human-Driven Object”) N57%% €
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~~ uncovering potential resident value ~
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Research on uncovering resident values that lead to the fostering
of civic pride and the verification of their contribution

Hiroshi Yamamoto, Koki Takada, Jo Kuroha,
Sayaka Hashimoto ™', Shoko Hashimoto ™" and Yukari Okada™'

Abstract: In this research, we use the case of a local government to address the issue
f fostering civic pride. From the results of resident questionnaires of existing local
governments, we will use multivariate analysis and machine learning to uncover potential
"new resident value" that will lead to the cultivation of civic pride. We will evaluate the
contribution of "new resident value" to fostering civic pride, and derive the current living
environment conditions to raise awareness of "new resident value".

Keywords: principal component analysis, analysis of qualification type II, cramer's coeffi-
cient of association, machine learning
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Ir Logistic Regression  0.7903 0.8290 0.8665 0.8247 0.8446 0.5220 0.5254 0.465
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Research of Recognizing Objects with Projective Transform
Deep-Learning

Kazuo Ohzeki and Koichi Kamijo

Abstract: An object with a fixed shape, such as a car (rigid body), looks different in shape
because the camera looks in different directions. Therefore, even a rigid body undergoes
a large change in shape. This is the effect of parallax distortion on object recognition. In
vehicle recognition in autonomous driving, shape recognition (identification) of a vehicle is
input from a vehicle on the road. In the existing research by the authors, we have examined
deep learning by putting vehicle images with different shapes at the shooting position into the
same learning data class. Consider a method that uses the same shape as learning data for the
same object. Equivariant learning based on a single shape is currently being researched for
'only congruent transformations' of rotation and translation. We are studying the possibility
of 'projective transformation learning' that extends this to 'cases with perspective distortion'
caused by shape changes seen from different directions. In this research report, we analyze
papers related to the above research and attempt to explore future directions.

Keywords: Shape Space, Rotation, Equivariant, CNN, Riemann
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C T T, [FZEEIX, equivariant DFRT, 2D LD FATEEHE) « MiEEOBEI T, KEDOH
FAMENRIN S T & ZERL TWD, 3D 25 TOREERLEIT OB EIE, RO
ZPED T8, AZLIFEEEV, FAZEIF. RO TERIRE LD RV AN Z G S
TH3H, CNN L DOflAGDLYE, GHEROBHREEMN DS, CNN & EZDIFEA R XICE
BRIREN T30 EEZ SN,

HAME a=0") TEI TLBREL AV, (FEHEINNTA—ZREDDHTIFERWVD,
EIRNXTVBEN, EHEDKTH %,) BHEFRILEBXOIIAZEZD =2 —F )by FT—
DT —FT I F XD BRI BHET B 120DORANE T L—LT— 7R TY
%0 TOT—FTI7F v NEBICEBNTH ST ERIAH L, 7T—FT 7 F v ELHT
WL DOhDTE, FHC, MCHBICEHN 5 mBEORTICHEEE S 5 151k & RN 7R 1R 2
FITT B HIECOVTERT NS, HBRICDOWTIE, 7L—LT—71& 2 RICTO I
HAENBTH %, 30~60 DL TIIIEKFEX DENTHZM, 30 ELLF TEFAET
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BB, £7z 60 FELLEIZIEIS,

Feng 5 [5] &, fiZemifin & O558NM T &4 7Y = 7 M (WSOD : weakly supervised
object detection) DX AZICB L, BFEICHZD, FEFAEINTVAEWVEELWED —
DEBNTND, HHOD CNNICHE DO THERE NIRIFEDO 274 WSOD 7 7 —F1d,
WG BHF)E L TAT I 27 FORERICID T K S ICARBEMICHKFE N TWiRWT
ODRFRICBURE (RER) ATV 27 RGN ERENTL 2REZiER L T\ 5,
DL TlE. B LWEWEGTD 0 FE O THEin A Z OZEh YA Y T —72
(RINet) Z#ERE L TV 5, AR ONIEA T 27 M LU THRICHIRZEEHETE S
Xk >TWwd, BRI, 257D RINet iZERAIC. FlENTA VA2V A
SEEEENTcA VAR Y AND T N)VDEREZITO, [Flii— B DS 2 BT — 2 72 40k
ERA)

RINet (&, SEIEREMAEZMA A>T A UMHESONR THEETN TS,
L—=vric, blis—BMod s8I 7 —2 (27) Z4ERL, 2O/, THlENik
A VARV R TGN BIR B AL 7 5 VT CTHiZEN R TIE TG T2 2 &Ic kD,
FTNRTDOARERA VAR Y A BT %, WG FERC K D R E N/ RINet DT
DINTDWSOD AV FEDEENTHED, FrLOREHDH RN S NI LK
Ak E NI LIBRRTN 5B,

Chen 5 [6] &, [z AZME (RD 7% 3D HREPEFEITE AT 5 B 50l DHEANIC B
L. AJNICBWT 3D BERZEZMA ST LICEHLTWS, TOTFEE, AJ)RI FRE
K& TRbNT 7 a— ) UERZIEITT 5 2 LICdhH 5, BFOWIZETIE. BT 1y
IREMIE T O — VR ZRETE LS E LTWAH, FHRERFEDN D 2 MEND -
Teo TOMX TR, 7 — VUV EHHRRIE AT E O R— X IHRIELOMEIEKN T %
ERERL TV 5, — RN EFHIAR LA Y —IZ RIBEFEB O R R— X F v TF v
TERWVH, Ja—IUERMED Ry BT — 7 TREBIICENE NS D2 TV
% EEZ, MHR—ZICHEDINTH— 3V Z BN IS E B % Pose-ware Rotation Invarint
Convolution (D% D PaRI-Conv) Z[AFE L7z, EARMIICIE, % PaRI-Conv L A ¥ — T, #%
D Augmented Point Pair Feature (APPF) Aa%aTE N1, RI AR R— Az eeict >y a—
RE %, K<, NEDRENTZBIN— 3V EEKRT %, THUE. APPF O TE %
AR TY) & ZEFRAAITIIC T 22 LT, FHHEIA N AEY Bzl L
TWo, BRODGBHES—=Y DL T AT =gy« ZRAZICET 3 ILHIEFERICEK D,
PaRI-Conv MIRJCHfiD RI AV v R2EET 2 LHERFIC, KO8T FTHENTHS
TEWIRENT, ERZLEE UCTHEEZ A1 UTHEHEIRG T 52 LIc kD, PaRl-
Conv (F 93.8% EHERFIK D, 0.1 KA 2 FEWIRGHEE (FREHREE. overall accuracy; OA
W REZEOMENMNIEL K S S NI 2R SR ERHEEED ZiERK L T\ 5,

Seo 5 [7] 1. MFMEZIRHIT BKE, WFRE NN —VIMEEDO AN S5 U S REDH
ZDHEURID SRR — 2 23 H T 2 L id. BBRORS LRSS CT—B L TEkd
3 AEREEHEMENTH S L AL TWE, MR OTZDD 7 )V — T 2 EHAP
% k7 — 7 (group-equivariant convolutional network) EquiSym Z{2%& L T\ 5%, i3,
[R5 & [ERD —HiA T )V —TICB U CRAR < v TZ2IEH LTV b, R Lxy b
J—271&, HARZE (dihedrally-equivariant layers) THEER X 41, SGTM & 72 X [aldEH
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DOZEM< Y TR MNTEEIIC L= FEND, HRTIE, 255D LDRS &
DENDI &5 7 & b IS RFRZ S, [AHEZH L CHFE LT — 2ty Max U TRt
FERT ST ERRLT NS,

NSRS 7 ) — T E A T O — & — Enc IS S Nz, KL RIERD 7))L — T 5
FaA—R—=N L, K ERELD 2 ZEED CNN TR THhN %,

Yu b [8] &, smBET—2M0 5, Hrtk, \E FREEZREB L. MAREZT 5, AW
EMARYID L2 SR L 7hy, K, AT T ICHMICUE L7zIE 5> WEDM - Tz,
ME LY AT L EON ZHF Uiz & TADRHA T, FRMEREMICIEERE L TWhRL,

[EHEDEZMEE, Flt. 3D T« —7 S—= U 7B THEH &N TV B DA FRIEAD
MEOZEMY R— M Z2R> TS eV FREZMHE L, Fo—3)bix AJJEHEICEE S 5 [H
ZMWITHEE YT TS, AT, ¥—rO&E LIFERRIC, A7V 27 FOER
R I ANA TV 27 FOLBICEHL THETHH0ENH 5 3D ATV 27 Mz lT
9, THUE. ATV T LNV DEEEDFRIZMEEFHIN S8 LR E UDWREEZ /R L
TWVW3 LT3,

F7T 27 b LNV DEEDRZ N 3D A 7Y = 7 M gCHAATICIE, 7a R
A7V barvTrFAMERZETIVELENS, a—R)bA T Y 7 b LAN)LOZER]
YR— b2 U CRZRHME T2 A X LDRET, ZOHMND O 4TV
7 S LANIVORENZ#EK T 2 T2 DEEFAZE Y ARV Y g VG2 A T AAEA 7Y
7 "MEH Ry FY—2 (BEON) ZEZE LT\ %, EON I&, VoteNet ¥ PointRCNN 7% & D i
HORA NI RAT V7 MEHERICENTE, =V AT —IVOANITA TV =
27t OEEERFEERIEHTE %, BN —2 & HEEIET— 22 v FOii 5 TOEREBRTIE,
EON it ZBHF ORI D 3D A 7Y = 7 MathdRic 75 71 >3 % T & TRIEELED
BENAHTEARENT VS,

VATLE3IDDET a—)b, Ny TR—=UDNEREEUM L CTEEEDT 4 —F vy
M3 [2—=F7 4 —Fvhlith ], Z2Masz 8095 Mo > 73X MER ] &l
W7 4 —F v o MiziEEd % ToBB (RN Y VT2 Y TRy 7 A) ZAEK] H
S5, TOREREREEERZLY ARV Y g VREFETA TV S,

Kang 5 [9] (&, [Eldg U7z E{§% A5 ZRTOER E[E T 7 5 A BIMHIC LT, T—
KRR 21 TU, Leave-One-Out {048 & MR %R ORGSR 2 i Kb d 5 T Ll K
D, FUNERBIBZRZEL T3, toRTimOBRBEEE [ U, A2 iR L T

- |
m ©

M oe

2 EEOSUFEERYEL., BEEELEEEEERL. ALY S RICBT SHICLT.
T—REE (B&AH) T BEHEAR, ik [9]Kang D Fig.1 B,
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W3

Zand 5 [10] &, BHEDA TV =7 MRHGHEE. bbb ehicihoTenNv 7o 07
R 7 AHNTHIET 5 XD ICRREI SN TV S 720, AHICEHET 247V 27 M eikmd
KLERTHMAR Y I A% IEHICRE TERWV, IBEFEE., ONNX—Z2D7 710 —F T,
7Y H—Ry 7RI EDOHNE Y — R B e BTN, D AT — )V L)V TIER 7R
EO ) VERZHEHT %, 2OHEE. 7V y FRIVIETOZ =7y v 4727 +D
T4 —F Y DIEMEZAMEE 2Ty a3— R 5%, BNy 7 AD6E L2 T %
BHFOITE L IZRAZD . EINEE. Bl UEYRORE L 8530 > T4 VT Ry
JAZGUEEMZPETEHTENTES, EH5IC. A EOREERINS A r —)VIcE#E
&N, [FAREORMEIET S 7201 s L—2 78 2 7 VO EIELD 360 K OHFH %
FNN—F 2 LWV EANMERIRZE L TW3, xView(Lam 5 O E N 5 Rz FEOWAD
T —ZN—2X) B KU DOTA (Xia 5 D Dataset for Object deTection in Aerial images & V95 7 —
2ty b)) TORHmE. IR ENTTEDNHFORCHD TER D & —HRIST 3 —< >
Azzb EERET EZRLTWVAS,

Zhang 5 [1111&, VE— b2V THEIR RSD OB ROEM S 28 e LTI k-
. BREE B OBIEN S T 47 752 R (Hie) EEOERZIEH TS Lic ks
SRR (747 759V R - VT7 A VAV b« %y FT—72 (ForRDet) | %42
HZLTW5, H% 2 BFESNT, HOEBSCIEaiR a7+ A MRBZEN U, FEIIERS
TR~ Y 7 E ORGSO 2 865 T 2 iR BIfRE Y 22—V (FRL) Z B, FOERE
CE—ES) D oRisy Y h—OnFEFEEEu— AV E— a VHERZRGT 50157
VHA—DOHEAITF (FRW) HEAZREI L. TN5DOFLSZHNCHEL TW5, Aist
7 A —RaiEs, [AlisA 7Y © 7 bR DOTA, HRSC2016, 3 XU UCAS-AOD D 3 D
DRFT—2 2y MY 23S RIE, RSN TEOEMEZRL TV 5,

II"I : II
’( .I'\ !

K3 UE—brErIVIERICHT S sis0iE (@) okl (Frh—) O%F. £ F
RORDEADIEIREE, D, FROBRDFMEFE T, EEELBRDOELHESN TS, [11]1Zhang
D Fig.3 24,

Cohen 5 [12] iX. Group equivariant Convolutional Neural Networks (G-CNN) I DU THZE
LTWa, fFEZFIH LT PIVOBMES 28T 2 BAAA =2 —F )V v FT—
T OHRIE L2175, G-CNN &, WHEDEHAHEL D & KNIFICEHEEZEAHLAD
TEBDHLWEATORETHS G- BHABRZHEHL TV D, GBEFPIARIE /ST A—2—
DEEIERT T xL, 2w NI—J0RBNZRmOENG, JIV—TEIAREIHEN
9L, HTBE). K BRI K o TERI NS R T IV —T O EA —/ =~y R 7%z
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IR L CIEETE 5, Nl /N RIS K BRI, p4 & p4m-CNN OFERAE —~EH LT
U LTz, (p4 &ld. 90 FEDEELT 4 BEDORMNTETWVWAS T LxIFT)

G-CNN (&, CIFARI0 BX U T —FT— 3 > ENJz MNIST T/t Ofs RA2E/R L T
W5, [EEREFRAATOS D, BERIE DICIRE SN, 4 oM (90 FEHAD) ORIH
IRENTWVB,

# 2 Rotation b

& | EHH R PERE

[3] | Bao |#ARHEE. [ElE U7t > 7 )VesEl « [alis Uiz 2288 2 TV E L8 +12~31%
RS B DHVKZEE

[4] |Bokman |2D L CORFKIEO AL (FHZ) & CNN ORES: sBE T — 2720 T. |30~60 [E[RI#E TE{T
HRITBEAE

[5] | Feng |Mizemiff, [Hliiz—EMEOHZAMET—2 (7)) ALK  [AHEAZ | WSOD O CEN
DIEHAE CNN I A S %

[6] |R. Chen |[Ef5RZE0D CNN T, HR— RIEHRZERD DEUE L ASNCINZ % ©|FE1E 93.8% X HER KR
R—XEH% CNN I 5% % D 93.7% % 1Al %

[7] | Seo |K&F(HiWL) &[Nz CNNITHHAMAATE Y IV — TRIZBEHFAS I v | & [7E
kY — EquiSym % BHY¥E @ RFRPE & Bl 2o 2 ditk 7z 7 )V— Tk
U 7z A el 22 i 7 el

81 | Yu PBDMHICAT V27 FLNIVORZERZTERY 5 RIAHND S (@& LIED, BifFEE

T —2OfMT—2% CNNIZ#ES EDE R

[9] | Kang |[BlfZL7zE{§Z RS ZHOEREELC 7 T ABTHRICT 2 - [\IH LWEKREETH
TR R 7 — X a5 Bl

[10] | Zand |[0#zE U 7=¥0tkh SALE & HEEMRH LUAE T 5 0 BERIGES Tl 87 4+ —< 2 ZH3
G ST % I

[11] | Zhang |RijH7Z2 R B SR E 2TV, O EEHR 2T > T, -
I—RT 74 VAT, BENSEAYE Gig) 2o
[12] | Cohen |4 FD[alEZ A AL, BEmISHIE LTV UGG IR T T

3. Kendall DAZIRZERGICEE I 23S

[OI#E A TREENC K 2R DM S S R IROZ kiE. MDA, EYo K
IBHNWTERT 25805 L%, Kendall VKOG EZEMNEEZEZDET A
F THEIE LTz, A% I IRZ2[ (Shape Space) & F-UF, i it Td % 3 ot DR (Landmark)
DEEZELR LTS, TOHGRDMFEE LT, Klingenberg DfiFF R [13]1 DD %

Paskin 5 [14] 1&. A&, 8Wis & ORIRICETE T 2 WA IEIROE—H. AN, ¥k
DOFi L (Landmark) D EED 30, kiR 72 B U 7z shape space (JEIRZERE) D
P A 72 -, 2D ORI S 3D IRIROHEE 217> 72, 3D FEIRIE. 2D Wi K D &1
BZMMCZ L DIz TE %, 72720, 3D IROEFHE, 2D Hi{§OHG & ki U TIE
WICHWEHEXR 72 IE ARG ENH O 2D BN 5 3D BIRZEH I 3 08N H 5, —fik
I, THUFBEANCANEY) R R0E OREIE D, FaifiElz M U TRIEDO &bz Hil#
TEHIELTHRRTZRHEEND 5, H—0OHIR 2D B 5 3D IR Z iR % 7291,
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Kendall DIEIRZERNCHE DS H LW T A—F ZIRE L TWV5S, TOWFZE, Hug/E i
THZINTFROBEBITHENNT 372007 TV r—a VichE -7z, U AIFE
Kz A4 ZEBEMEDT=DIC 3D IRT— 2 ZHUFT % T EMFZIERATRETH O . HELT
B & R ORI Tz, —T. ThSOEYOEENMNED 2D WmRIZd IS ATF
TE%, NHEOHWETIVEY AOHEDEROW T, ERT7 7 a—F & RSO —
A7 Tua—F et Uiz, FL—= Y JIRO/NE Ity F 2 U T, Kendall JEIK
e 7 T a—FNLHIDOTEK D & KIBICERFETH O, ZUEIRICES T EAR LT

L, BEARADENTHD, LEDS>THHATES FL—ZVTBIRNEEAERNT
TV Ir— 3 NH#ETH %,

—fic, A7V 7 FOBIRE, [\liE, i, BROCAT—V VI L TAETH S
ERBEINTVWA 7, MGz RDIER B Tz & 5, FRc, TV F~x—7 (K
M) N=ZADOEHDOYE, TORERIZE L HSN TV Kendall FEIRZER 24 A H T <
FARZEROIEL—2 V) ROMEIE, FIEMEOIREICK T 2720 ThL, Fa—3)lizX
7 MVERIRSE N 20Tz, R

X =370 ¢B;, (2)

ORYAZEEEH T 5 2 L2l 5, ZHUCEMMDE T, GIE) MaRmEo 7 L —
LT —71%, HHEEMENTHHT %7280 ASM (active shape model) 7 7' 1 —F 7z —
it BB ER Y=Lty bt L T N5,

fERE L TR LN ENET IV, FIRAARICZ Y a—FEh5 8, 3D IR
DR DO —EHMEDOH B HEZIRMIEL TV D, FID7 7o —F 3 X D KWERET
F—ZEN LT, WIS T % 3D EIRIE. FAAL VEEDE 5742 IEALOE M 72K
JEEIZNIZBAD K 5 IRz R Uz, Tz & 21X ASM O/WREFTE, BT IRDFR T
HBICENMIDET, EOIEFREZFE STz, WIS, T O Paskin 5 D%
FTHEZ. 2=y MR L —= 2 U0 e KE LS B SWNERNTE. @I
AHENRAE R 2 £ 76 Ule, flilIMRIERN LR LT Yz o 72, 2. #EE
ENTIGIRN, P L—=2 T T =2 DK Teh % Kendall DFFIRZEF DI 2ERNICHIC D 5
e TH%,

ZAEDTHM TdH % R L HEE =MAIE DIZIR & OBIfRAY Paskin 5 SCH [14] D Fig.1
WRENT NS, 723 A (basking shark) D K 9 BZEZE T B IBIRTH 5 LD I 12
7z 2D WRIC X9 % 3D IR ER R 2. LD AKX, S REKZRLU, ERD
ActiveShapeModel(ASM) IC X % FiE X O Kendall DFEIRZERIC X % 3D ETFILVHEN T
% T kb XTW %, Paskin 5O SCHR [14]Fig 7 B,

# 3 Shape Space
#Fg| EHE R 1Efe
[13] | Klingenberg |Kendall DJEZIRX [ 72 45 < R Cifat fRROD I
[14] | Paskin |Kendall DFE T, 2D R 5 3D FEKZ1T o 712 FHRERRMIER K D B
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5. AEFEBICLBER.E CNN DRES

Luo 5 [151 1. AIZHE, BEEOHEOELEIMEMT E 25 EOMEND > /- & OB
T, Avb—I\wo T (FI9T7=Za—I)vxy hI—7) AF—LIIHDE, LD
Wi DRERZEERT 272007 L—LT— IR LT05, FRA 2 S OHLEE R
A2 7T R2ROTa—INL « K= bY0Efid7zic, %R A 2 McHmZEA
TBHIELT, AETONT 4 ZHETEE bbb o7z, LIeh> T, &RA 2 DA
FRPETHEI a—NVEHEHLT, BEDA Y= < RT3y NT—2 7241
RUTze RA 2 b OUID S DHEREENT BRI, Fy FT—TIERA Y FOEE L
FIANCIHED W CEBO IR ZH L TV 5, BREINET L—LT— T DRERZ /RS IE
NFREAZ /R Uz, #RBRANIC, $RES NI TIETED BT L BE T > 7 2 A7 D
FTCHAPINH A 2R T VW5,

Luo 5 DR TIETIE, RUNCHEEORHOMERFET 5, 1EHREENT S0 B
FOMNBEARE TS ik, EFVETa—IViElEE S oML, Rz
ZIEKT %o Bl LISBET — 205, RITOM, BERNOT—T )V, R, 977k E
DFANZITO, SRS izt U, BEGE, AERIREHERL TW0d, Luo 5
DK [15]Fig.1 B,

- JimOHEAL

Liu 5 [I5]EHIC, s BET VNS LI /51md 2 6 (Airplane, Chair) 7275 LT
Wao EEUIAHN 70— UG L BEL TWA T EWbh b, 2L Zid, #HICK
D, RITHEOI L BROBAIO AT MViE, BEBERMIT S Hrcihe, 2 %&H
DAY MVEBISIERRARIC R > TW0Wd, T HIC, FFOmAiHORIO Fm~7 k
VB LU CTIEmSZEINTED ., 8 U s OB ZE#RLTwa T L
ZRLTW,

COMX T, FZEEGINDOAF—LZHN LTS, FDINREZEE, HRE%
K aeElc, meomEzEPR L, ZEUnE 2L G EEzirdsc &
7o JNHIRIFERICK D, ETNVOEMIEE — AR L TV,

REEINITETE, KAV T eDmzHEET 2 DIEMDY 7%y hT—I N
WL, TR TERVHEROA—N—y RTHD, AIIHTE¥EEDOa
A LZHRT 5T EHEEEL TS, TOHEDOE S 1 DOFRE, /A R, #E L
Tz &M A ZDZNT— 2T LT EDREE/iSS TH 2 MIEAHT, THUFBHEMRD
BOETITT 5NNV D T, SEBOFEE LT3,

T— R https://github.com/luost26/Equivariant-OrientedMP T AF T E %,

Musallam 5 [16] 1&. ZEHEZICIHWT 3D VA4 X b U R—ZADJ71ETlE end-to-end 7 2
KT BT ERFERTETORNT &, E5IC, HrRBAmRIE, HEMRER L OBEMENE
W ENRRENT VS, ZOREE, HERD CNNIC K > THEE S NGRS 1E.
T OARBINC B EZH R 2 A D Z2 TR T % DI T BT IRDN T N T
WEWIREZH LTV, TOMXTIE, T & RfEDFRZ CNN B H X T O E
DOEB 22 EREFE ST 2 EZ R LTS, KIS, TORMENREICE D, 4
A—=I T =M MFED TN — TR TR L—2 0 T 7T — R EREBICIEE TE % 2 &
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LTz, Ulehio T, T—2EWROHMRIREZ 28T 2 X0 &, ARz EREEY
THHMFELVETFELTWS,

WHEN R FEIMGEEIC X D, BETTIVHIEHET — 2y N TOREFEDOETIVED &8
NTW5Z EMFEEE N,

Musallam 5 D3CH [16] D Fig1 IZ, TD7 TU—FZREINT N5, HiEE, HATD
SEHGEB R, t ZEBELY O— R9 574 A MY BEEREZ I 2 7oHic, WitEB KT
AEFRZEHIARZ 2 —TI)V %y NI =T ZRHAL T3S, £l ATHEHINTN SR,
SRR N RS P OFZRE, Baramig o0 ) et o §)) ozto
RO Bo DT TT 1 13, MHEASAERORIBEICN T 5 & D I%ME Y Y 21— 3
VERRT BHIOITEHEINS,

- COFMXDEBRE LT, FEdhZETFoNnT0a,

(1) [AZE CNN AY SEQ2) ICH 2 ¥ 71 A T O#)j & ORI Z R 2 I BEEAE I 5 /51EDE
b, (73 >41) (SEQ) 1F 2 XItDFR%k Euclidean £F)

(Q)SER) ICH BN AT DFEEEITCT 1201, SEQ) DAIZERME EOXSIIEHTE
BT DOWT, EIEREIHORME, (27> 3> 4.2, SEQR) 1& 3 ZUTDF4 Euclidean #F)
(3) E-PoseNet & PHIN 2 EDFAIZR—XAIFETIVOEA, (L7 a5)

(4) E-PoseNet JI #i 72 FZBER U RTEAM (&, FEUE T — Xtz b TORE{FED APR (Absolute Pose
Regression) XYV w FEHIL T, ZTOHFIDHZ/3T +—< VR, (7T a32e6)

COFmXITIE, U RORFHNBRENT WS, WEZHICHE T SRR/ NT, a
YEa—RZ—EV g ViliE, FEDDAEKIEONRGHCET 288 XELNHS (2L
Z 1. Scale-Invariant Feature Transform (SIFT), Oriented 7 «# )X —. Steerable 7 ¢ )L Z—,
Rotation-equivariant Fields of Experts (R-FoE), V) —FfR—ZAD T ¢ )V X —), HEEFE DL
BRCIE. BARAAEIEGRY T MCHLUTHRZETH S T EDREHIN TV S D, AT —
) VT REEATEBRO/NE 75T M UTORRETH %,

BAPIAREIIAREINCEHL L FIZTZH, CNNICK > TIEMICZ Y a— REN TV
AINTEET 2 KEDZERIERDNH S, Ko BARICE, o—AVBRT7a—yL7—1)
> HY CNNISIBIE N6, Z 857 BIEARGEIC L. iR ORISR S NS,

RILDFRHETIE, ONNDEZL D= a—n VW, [ UREABEEDD I McAHBEI Nz (A
HEED) W=V g VBT EARENT NS, TNHIE, dhRITEs. @KE
iR gs. FRRIHER A E . WO T TRIC—INT7E,

G-CNN 7Z X D [RWET )V —TIHEET A MTh N T W05, YTy b SIEFHRIE
EINkTz—TLy MCX2BEEHZHEHA LT, CNNZ SEQ) LHZICES K DI
PR LTz Ny =X 513, Fiz. Bsplines Z/T L T CNN % SE(2) 7' )L — 7 L [AI 251 7%
%X IHER U Tz,

Cohen 51, 90 FEDIalfiz & [ lirZz /T U C pdm BRIV — 7 & &l 72 7 )V — T B FHIAH
I NT—=TEBRL, DEHARATICNT 27 N —TERAPROENEEFEGE LTz, (il
FLTHMANT)

BT Tld. HaiweiChen IC K % 3D mififfi#, 2¢rh¥pikRiH (Jiaming), 2D jEPF (Siamese) 7%
EDOXFEIERAVEa—R— BV gy« ZFRATZMRT 72D, [AZEBERED N
I ENT WD, Esteves HIEA TV 7 F O RN E EHEE T 57281, 2D R,
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5 ERIR CNN IB{EZE N DI L HDIARZ I % T & 215 LTz, [ARRIC. Zhang 513,
EHAB—AY L= 3 VBT B A TLEBHEE D EICEKIR CNN 25 2 &2
RBRELTW5, 272U, FHAD Musallam 5 DHIA[E D, H—0 2D A JTE{RD APR O
YTFANTIE, FZROKRER X ZHRMICER SN TOARWERXR TV S,

APR N1 T 5 A ¥ ORI D IC A Z I FZE AT 5 2 LICHAZENTWVS D,
ROBE (DX O, HSHAH, [li) ITEFECTH8T ¢ DIxW0Tesd, AT T4 ek
DIEZEDNIL LR, IERENTZ APR ETI)IVDOE 5 1 DOHIRIEX., HiEHKD CNN E7 )V
LS LT, [AZE CNN 7 VISR ER BRI ENC &2, chud hL—=> 7o
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LinearSVC lc &k 2SR ERH
KEEFK - BILETE - FEHRERT « ol

Abnormal machine noise detection with LinearSVC
Yoshito Oshiba, Tetsuo Tomiyama, Kenji Nishida* and Jun Miyazaki*

Abstract: With the advent of Industry 4.0, the use of machine sound abnormality detection
systems has become increasingly important for the maintenance of industrial equipment
used in fully automated plants and warehouses. In this paper, we conducted machine sound
anomaly detection using supervised learning on bearings. An excellent learning model was
constructed, achieving an F1 score of 0.95 and an AUC of 0.94 in the test validation.

Keywords: Abnormal machine noise detection, SVC
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A Study on Solving Noise Problems Using Digital Twin

Ryouhei Shimamura, Kei Mori, Sousuke Takagaki, Akito Moroi
and Shigeki Hatae

Abstract: The theme of "solving social problems" using the digital twin was presented as
a practical training assignment. The reasons for selecting "solving a noise problem," the
identification of the problem in a questionnaire survey, the creation of a prototype, and the
cost of putting it into operation are described.

Keywords: Digital Twin, Solving a noise problem, Questionnaire survey, Cost management
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A study of restaurant crowding using the digital twin

Takayuki Kunie, Akira Wada, Syota Yuasa, Kazuma Nakazawa, Moe Sonoda
and Shigeki Hatae

Abstract: For our practical assignment, we were presented with the theme of 'Solving urban
problems with a digital twin using a digital twin.'! We decided on the theme of 'restaurant
congestion' in line with this theme. The theme of the project was "solving social problems".
The reasons for selecting 'restaurant congestion', the proposed solution to the problem and
the prototype are described.

Keywords: Digital Twin, restaurant crowding, application software
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A study of attempts to increase election turnout
using the digital twin

Yubhi Itoh, Ryota Kikuchi, Rion Tanemura, Syun Chigira, Yuma Aoki
and Shigeki Hatae

Abstract: The theme of 'solving social issues' using Digital Twin was presented as a practical
assignment. The reasons for selecting 'increasing voter turnout in elections', the proposed
solution to the problem, and the prototype created for visualisation in small communities are
described.

Keywords: Digital Twin, Election voter turnout, Blender, Cesium ion
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