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Classification method of information security controls by cluster analysis

Masayuki Okuhara *

Abstract

In information security management, the selection of control measures by security risk analysis is one
of the most difficult processes. To support this security risk analysis with information technology, it is
necessary to appropriately model the control measures themselves. One of the important factors is the
classification method of the control measures. Many classification methods have been proposed, but
none has been adopted in a unified manner internationally. In this paper, we review the existing
methods of classifying control measures and propose a new method of classification by introducing a
text mining method that focuses only on the external form of control measures described in natural

language.

Keywords: information security controls, taxonomy, information security management, cluster analysis
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SR,

ARETIE, INECTEHEERE CRASh CEERt
FaUT A OEROSERRERBIL, X TEHROR
BRI RICE AW EFIEOREZ(T). 2 BT,
BEAF D0 T 1L LT ISO/MEC 27002, NIST SP800-53,
BELOINSA v 7 WG TRESNIET /T H-SEH
ROBEHDORINIOWTIRAD. 3 BT, ZNHEBE,
BHRERBLICEICKHL, BROBLEOREE T
DT RANTA = T OTIEEHANT, BFEOEERETH
% ISO/MEC 27002 OE R ESFTHIELTED IOk
ENEENDNEELRTD.

2 BHREOSEFE
2.1 ISO/IEC 27002

ISO/AIEC 27002:2013 “Code
information security controls” ({F#tizar=V7 (& HK
OEBEOTZOOME) [4] 13, ISOAEC 27000 2V—X%
kT D EBERED — D THY, HREF VT4~ F A
FDT=DDEHEETHS. ZOEWETIE, 114 HOBBE
% 5 FEND 18 B 14 fHOEITHEIL THEEIL TVD. 2l
BDOFEDHIANER 1ITRT.

of practice for

% 1: ISO/IEC 27002 D&/ SH

& S AL

5 Information security policies

6 Organization of information security

7 Human resource security

8 Asset management

9 Access control

10 Cryptography

11 Physical and environmental security

12 Operations security

13 Communications security

14 System acquisition, development and
maintenance

15 Supplier relationships

16 Information security incident
management

17 Information security aspects of

business continuity management
18 Compliance

High: [4]

ZDISO/MEC 27002 DEHR Y FEIL, TORIH ThbH o
EOfF @) T =% BS7799 O EAIFIEZFDEE
DI THIEMHNT WD, HH], BST799 1R X207 ¢
BHOEDDRANTZ7 T4 AEL L TRE SN TEY, %
DAY (ERERD) BB LD LY, EBHER (HDHVITR
ERI7) BLAIC S W TR S LTV,

2009 4EIZ, ZOBEOE LAY 3% ISO/MEC
JTC1 SC27 ZEERITBWT, A FFI0EHE SO 4
HERRMET MERENT-ZEN b oT-. ZhiT, BEE K

% 6 HDORAL L 4 HOL~NNVD< Ny 7 AR TS
HLOT, WEIR RO KR Z I ENIc T 522 B KL
2R BThH T, RIERIT, ZOW S THIEOEEIZ IS
WTIEHREF 2T A~ R AP AT ADOFBIFLESL T
WORERERN T TR BUE T L DY, BUEETDA 7
IRIREFTEDEVHIER T, FEAARICITER AN R %D
[5]. LIk, Zo> ISO/IEC 27002 D4y ¥H% KB Rl
TREMII T TR,

2.2 SP800-53

NIST SP800 VU — A%, K [E[E 745 Ue i ifF 52 v
(National Institute of Standards and Technology,
NIST) @ Computer Security Division (CSD) 23%&174
5 a—2X 2T A BROLR—ORIFCTHD. 2D
f1 ¢ SP800-53 “Security and Privacy Controls for
Information Systems and Organizations” (LS H#
PAT LD DEF 2V TABIOT TAN—FHR) 13,
BWMAT LBIOHMICBITS, BT 1T TA3
—RFEDT-DDEHROI Ly et T2 BERIEL
TRESNTLETHS [6]. K EE BT R L O
HBUNHBEIVERREEZ2Z T A RMEAEET,
Federal Information Security Management Act of 2002
(FISMA) 1289, EX =27 x5 &L T SP800-53 M Hf
RICHEIL T2 ZEMB/HAT HILTND. B OO EfHT L
LT ISO/MEC 27000 U —XLFFRERD H &A= —
TR TEY, EERIZ NIST XY SP800-53 & ISO/IEC
27001 OfF#EF )7 A EFHIRERFHOX RE NS E
XELLTARESN T[T

SP800-53 (2RI HEBIR O/ HEH 2 (TR T

% 2: SP800-53 DIFFR R 43 IH

1D ZARV
AC Access control
AT Awareness and training
AU Audit and accountability
CA Security assessment and authorization
CM Configuration management and
procedures
CP Contingency planning
1A Identification and authentication
IR Incident Response
MA Maintenance
MP Media protection
PE Physical and environmental protection
PL Planning
PM Program management
PS Personnel security
RA Risk assessment
SA System and service acquisition
SC System and communications protection
SI System and information integrity

Hit: [6]
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ZEDFFEITHY, DFOIEERHLEE O BEWERFOZ
EEERIL TS ISO/NEC 27002 it A7 L Tna.

F72, —R35L SP800-53 M54 ISO/IEC 27002 LY
HEO¥N %L, ISOMEC 27002 L0b 7/ —#iFH 73
JHNTHRZD. 72720, BBEIZIZZOFOW 2 0IR A
(B Z1F AU % PL 72&) 1%, ISO/IEC 27000 2V—R12k
WTEEFREX 2V 7 BHER TII RS, v XAV T —
LT =7 DFERFEELTNLEAHT D TRY, FERED
ISO/IEC 27002 TiIR<< 7V —LAU =22 EHTD
ISO/IEC 27001 Oz T VL CTESNTND. HE- T,
JIR—HiPHTHDA5IE SP800-53 xt ISO/IEC 27001 +
ISO/IEC 27002 DO#AAHE THMTHXETHY, ZD
BLECRIVUZHE OEHEDR T, I—fPHO K E/2280%
JY gRA AN

2.3 INSA VT WG

2009 F5 2013 FFICFEMSINT- INSA F#Rtx=V7
4xtR~ o7 E WG OTEIE, ZhoBEfFo X 27+
EHROSEET NVEREZ, HILWVEA TEX2)T 4%
R OBBREHEL T2 BIEL Tirb -,

ZOIEBOHEFICIAIVUE, BEFOEHREX 27 & H
ROSIERFR HEETCIX X2 T xR Za s | LI
ATNDG) TIE, LT OISBRAEENELDHERBL T
5.

. AROFWUDFLRTEAR.
2. 2 AL EOXRIRDBIRLXE R D443 MA EREITF
RTELR.
3. MBNOE DT E DL R AER UL
WNEWVHYT T = TR 720,
Hi#: [3]

ZNHDORIREMIT D2, HHFRREDEEBIMEL LT
PEEFFD, BX 2 UT xR OMEE IR TEH L7
THUIE | % VED VD DANTEBN DR S Th 5.

0O WG OIFBIRAEETIE, BT FHEOMNE
H<TODOHIEEL T, MRA T VI hET NA0EF 2T
AP RVRD N R E N OO FH LA REN TN,
KA TV 2V NET L, BFR DT RO R A,
AV yRETaRT AR OET NVELTERTHILET, £
Bk W& ER 5222 REICT 5. il 21E ISO/NEC
27002 DEH72 L INHNTE BRI IS E HIRIC
DN, ZOET VAo TR D G217 572825,
ICFEHEHSN TR, WO B AL il T
XBZENDNHoTNBIS.

I TAL =L DGR 2 U T o FERONHEH

TNHDEIEITIESW TR S L7, TEEERY A — 2
BIOSHETOEF 2T A5BROMBKEL THIREI TS
HLONK 1 ThD. ZZTiE 36 FDE R X =V T 31K A3,
TR VT A RR DAL BN THD THEREELR | L L TE
ESY ANQAYR

L EF 2T R R OB

Hi g [3]

KOHF NI, SFAREEREXF VT A EPENENNT
W5, EFZTERKENT TG R 2R L TRY, 2O T
1% Common Weakness Enumeration (CWE) [9] T/
NWCWDERDHH 19 LT RSN TS, ZIHDOBE
EE LD, TOEBEY IEHDFAEMTDIENT
ZDEMEX 2T AP ROWBEE R NTEE | LTI T
W5, BilziX, TCWE-89 SQL A2 v =7 ar | D& HITxt
LTI, 37 3% F %M IDS, Web 77V /r—3 a Jfadith A%
Y, T ENR— AT AT =T 4=, M7 7 AT T+
—b, IPS, Y —Aa—RF ooy I —DEE6HOE R =
VT4 xR OBEREE SR G 2072 [BE | LU TOREILTNS.

ZOMIE, BEHREX2VTARKROET VEERL,
ISO/IEC 13335-1:2009 [10]0 %=V 7 ¢ KO BEFR X
(Fig-1 Security element relationships) %, HARAJ72%F
REGEET Oy N TEXELIZLOELE 2D,

3 THRRAMNYAZUTICKAERRDEDIRE
3.1 TFRMNRAZVY
TRANT A= 7 LT, CE(THFAN ERR (A= 7)
THDODOEIORHTHD. —RINIIKRED AR SFE
DI LT, WEZFEBRICH T 2L LIS, FHA#ICE
ZHEMLEET, ZONEEHERILIZY, HDWITEEOE
MO BARMEZRE DREE AR L T2 D LA FIREIC T 5.
TXANT A= T TEDNDHEIED—DL LT, HiFE
E4751 (Term — Document matrix) 23%5. Ziuld, #Ek
DXET7ANELB T HEE, TNENOLEITHES T

3
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LHFEOHELZREATRELILLOT, T3 HEE, I
LED ID ZRLTND. ZOHFESCEITHIEAER T 5720
(Z, IRIIFFEANTIERE R AT 22 & DB 1TV, RO
ERR I LA B2 EHHOD UOERELL TRLMLEN
bb.

HEESCEATHICI, S BERIFEFNENOCEICHE T
LHFEDORENILFHESNTND, 2D, AS1E7po723C
FEOENENOES (EFER) BREERDE, TDHBDY
TAZ— W22 & DIRNTIC R E IR B e KT+ ZEndD.
ZIT, —MRITITHBLE L HD—EDEAZ T TIE#
1bE1TS.

HASREICKT2EADIFEL T TF & IDF OFEHSH
WA (TF*IDF EbitikEing) ZLn3% . TF 1 Term
Frequency OB T, RFTHIEALBIETND. RIS
LPHEOHIMEZDOLDTHS. IDF X Inverse
document Frequency DO T, KFFEAEL TS,
AEOFRATTHALEZ R O tm /o —VIC L5 FEE T,
IDF (ZLh FORICE - CTRHAE SRS,

IDF =1 N
= ogni

I, N 3CEORE, n; THEE | ZHBL QWD
EOHTHS. IDF 1, Z<OLEHICHATHHFEOEE
EE TS, —HOXECOLBNDHIEOEEMEEZ LD
Bxz35. [11]

B O SCEDDHE SCET IR T 2281240, 75
AP —HFIS AL RIS IR D I T A —03WHE, B 3CE M
DR E & IEREE 72 LT, T OB E U L — 75y
JEITIFIETHD. BRI TAL— 5%, 7T AZ =45
O—FIET, O TODMAEDEDPDIEEIZ I TR —
BT D, BB 7AZ =3 OFERIL, 7o Rrs 7 a
(BTER) ELTAHEAL T A ENTES. BB T 2AZ—454T
WZBWT, 7722 —MOEREOFEIZIE, o BRI
EE_RTHEBENTOES b TS Ward IEMEDND
ZENRZ.

Ward 15 TlE, —20ES P & Q RbhHEX,

d(P,Q)=E(PUQ)—-EP)-EQ)

TEFZIND dP,Q) ZP L Q DEHEE+5. 22T,
EA) 1, A OFT_RTCOEMND A OEEPLETOHEE
D FOBATHS. Ward ETIE, 7IAZ—DOEEIE
ZFOEEPOETCOREAY R/IMET 5.

32 THXARNRAZUYICKDEHENLE

TXRANTA =L TN XD ORI D — D1, 53Tkt 4:
LB LEOBIRIZE B LRNEWI) SIZHD. il E3E
ORI EF 2T 4 JEVOHERHBILSG A, 7% AR
A= T DY —id, 20X 2T 4 | LW EEDE
WA BRI DD TR, O OA T e B0,
(=T ¢ ] EVHHEEDR AT THDHENI HE EOfF#,
FLTZOHENRE DO LEICE OREDOMEE THE TS
LVORBIRIEIETHD. ZDXORTEWEEZE L5y
WrHEL, b4 IETERICIEbor IR 3, RIEICH —
H72 RIEDBFON TWIRVMEREF 2V T IR D43 48
B, Fi- Bz T D AT eEE 0 8 2.

ZZ T4 A, ISO/MEC 27002:2013 IC#Hisn T3
114 FOEHRIZOWVWT, TRAM A= T OHEEZHW
TR TAZ— 3T EAT VY, BRICEBRN RO SR
IR D IS FEE AT

IR OFERiEREEEL T, RStudio 1.4.1106 & V72, F7z,
B EATHIDMERKIZIL NLP o7 —2D tm 5475
ZHW - T2A M TF¥IDF, 2524271 Ward {E%#
AL TV, REFEICEDNME DY —2a—R &K 2 [T,

library(tm)

library(stringr)

library(ggdendro)
dtm<-TermDocumentMatrix(corpus.cleaned,
control = list(weighting = function(x) weightTfldf(x,
normalize = TRUE)))

res2 <- dtm %>% t() %>% dist() %>%
hclust("ward.D2")

res2 %>% ggdendrogram()

2: RIZEDIB DY —Aa—R

ISO/TEC 27002 OEEKIL, &5, #A L, Control,
Implementation guidance, Other information &\ 97k
OO T A — <y MIES TRRIBRENTEY, —2DE
HKOTERITFEHLTESD - _R—UFE TH5. Other
information IZFEH A2V EELHD. 114 HOEHKEZ
NZENHMOLFELLTUIVEEL, 114 S0 FEELTHEE
IIGABZN T G EAT TR DT o Far I 055K 3 1R
. K OT~ULiE, ISOMEC 27002 OEHIRE 5E/RT.
Bz, 109_04_0411%, ISO/IEC 27002 DEFHK 9.4.4 %
RLTWA.
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A scheme towards medical data confidentiality using scale invariant feature
transform

Xuping Huang*

Abstract

This paper proposes a new watermarking technique based on scale invariant feature transform (SIFT)
integer rotation to protect the confidentiality of medical data. SIFT is used to extract the positions of
the original data, and then the positions are rotated by a reversible integer rotation algorithm by
multiplying triangular matrix to generate the appropriate positions for embedding an encrypted and
divided person data of patients. Histogram of scale and distortion is estimated to generate the stego
data. Different positions according to histogram of scale are used for embedding after applying integer
rotation with angles as an alternative parameter. The experimental results show the proposed
watermarking method imperceptible with an average peak signal-to-noise ratio (PSNR [dB]) 50.595
and 5.216 as the average entropy.

Keywords: Watermarking, Integer Rotation, SIFT, Data Confidentiality

1.2 Conventional works

1 Intreduction To guarantee the confidentiality of privacy data of

1.1 Purpose statement patients to supply a secure data sharing system for

Recently, the highly development of ICT, the remote medical data. The following technologies are focused.
(1) Secure Computing: Encrypted

distributed data are proposed [3][4][5], which is also

online medical clinic has supplied an alternative statistics for

solution for healthcare. Machine learning and artificial

intelligence technologies promises bright future for
computer aided medical diagnosis. In this scenario,
digital personal data, including sensitive personal
information and electronic medical chart, may be
shared among different hospitals and research

institutes. Furthermore, spoofing and abuse of
biometric authentication may be a serious social
problem. A  wrist Nymi band can wuse
electrocardiography biometrics for authentication to
unlock and login ubiquitous devices, including cars,
PCs and even personal online bank account, etc. It also
pointed out the security risky of disclosure of waveform
of heart rate to the untrusted third party, since a
generated waveform after training with piece of
biometrics data can successfully attack the
authentication system of IoT [1]. The confidentiality of
personal data, including medical image and personal
sensitive data, should be considered as an important
issue and the private medical data should be protected
in the case of multiple data providers for a secure

medical information disclosure [2],[3].

Received on October 3, 2021
* Advanced Institute of Industrial Technology

called privacy preserving data mining (PPDM), e.g.,
logistic regression, linear regression by homomorphic
encryption. High computing performance is necessary,
since homomorphic encryption generate a huge
amount of data by key with a length of 1024 bits; (2)
Data Anonymization: This solution is to protect data
by personally removing identifier information by
suppression or generalization using k-anonymity, 1-
diversity, t-closeness methods [6]. The disadvantage is
irreversible data loss for anonymization process; (3)
Differential Privacy: The mechanism is to add noise to
the raw data with sensibility. The mechanism of noise
generation considers security utility and usability,
which is corresponding to queries or operations
[71(81[9]; and (4) Watermarking and steganography:
Data required confidentiality are embedded into
another innocent cover data, and it is available to the
trust users after extraction via data transmit channel
[101[11].

1.3 Novelty and contribution of this work

This paper focuses on watermarked approach to
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protect sensitive patients’ personal data during the
medical information disclosure. The scenario is to hide
personal information into the medical image in the set
of electronic medical record as the payload, including
The

distortion of medical image is controlled to be

personal information, medicine history, etc.

imperceptible, to make the information comprehensive.

This approach aims to get the best balance between
data disclosure and data confidentiality, in the case of
online clinic, and medical data sharing in several
parties as the target application.

Figure 1 shows an example of electronic medical record
in Japan. Personal data is disclosed with text and
image information. For the future usage of the
proposed work, there are two target applications with
the purpose of (1) guarantee the sensitive data of
person data for patients, as plotted in Fig. 2; and (2)
tampering detection of electronic medical record, as
plotted in Fig. 3. Since the purpose of usage (1) is to
assure the confidentiality of the privacy data,
encryption is applied and then embedded into image
data, which is a double assurance. The key is shared
between the authenticated users to decrypt the privacy
data. Being different from (1), the purpose of user (2)
is to detect whether the information of the electrical
medical record has been tampered, the payload will be
generated by hash function, and then embedded into
original data for verification. The trusted users,
including researchers or doctors may extract the data
by the shared watermark key, including extraction
algorithm, positions to generate the reconstructed
original data, and the extracted payload. The extracted
payload is used to compared to those hash values
generated by the reconstructed original data. For both
usages, the common part is the embedding algorithm,
since for both of application, distortion of original data
should be assured. We explore the hiding algorithm to
find proper positions for hiding, and to evaluate the
distortion coursed by embedding. The focus is to
explore the appreciate embedding positions based on a
reversible rotation algorithm applying to SIFT key
points. Implementation are based on replacement to
evaluate the effectiveness of the proposed method
towards distortion, with proper hiding capacity.
However, the data loss occurs, and there are more
alternative methods here to hide information, we

mainly focus on the adequateness of the hiding
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Fig 3. Scenario of the proposed method (2): tampering
detection of electronic medical record
positions as the preliminary work. We will develop
more robust algorithm for embedding in the future,
including applying integer discrete cosine transform to
the image points, using the mechanism of reserving

embedding positions proposed in this paper.

The most effective watermarking methods with high
capacity and quality are based on hiding information
in both time domain and the frequency domain.
Payload is embedded to discrete cosine transform
(DCT) coefficients [12][13], embedding upon residue
after linear predictive coding (LPC) after expansion
[14] by multiplication, and in selected SIFT positions,
etc. Low, middle, and high DCT coefficients are
selected for robustness and imperceptibility purposes.
Watermarking based on SIFT is also a popular
approach [15][16][17][18]. In these approaches, the
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SIFT feature points are used to determine the hiding
positions. In work [15], the marked regions were
selected around the SIFT feature points then
normalized to a uniform size against scaling attack,
and watermarks were embedded into these normalized
regions. Even though the advantage of SIFT against
geometric attacks, there is a disadvantage in SIFT-
based watermarking that the redetection ratio of SIFT
feature points declines after watermarks are
embedded into regions including SIFT feature points.
To avoid negative influence of embedding watermarks,
a watermarking method embedding surrounding
regions of SIFT feature points was proposed in work
[16]. However, the feature points surrounding is
vulnerable since the complexity to estimate the hiding
positions is Jog(n). In this work, we also focus on SIFT-
based the  SIFT-based

watermarking are verified to be robust against

watermarking,  since
conventional attacks and geometric attacks, especially
in terms of rotation, translation and clipping [17][18].
In this work, the embedding positions are selected
after applying a reversible and integer rotation
algorithm to SIFT feature points. The positions integer
rotation is a novel propose here since the rotation
algorithm include sin() and cos( calculation, with a
rotation angle a as the parameter. This position
integer rotation makes the embedding positions robust
enough against geometric attacks and keeps a certain
of complexity accordingly. Additionally, since it is a
reversible algorithm, the original positions can be
available if necessary. The hiding positions are kept as
a part of key to extract the embedded information from
the stego data. Replacement is used for embedding as
a preliminary process to show the payload and the
imperceptibility of the proposed embedding algorithm,
that data in SIFT positions are kept as a part of data
to reconstruct the original data. An algorithm to
achieve a robust hiding position with imperceptibility
is focused on this paper rather than the hiding
algorithm. A reversible embedding mechanism will be
enhanced in our future work. This paper is organized
as follows. The approaches are discussed in Section 1.
Sections 2 describes the proposed method in detail.
Section 3 summarizes the experimental evaluation

results. We conclude the paper in Section 4.

2
% 10 1% 200 2 50 100 150 200 250

(a). Original image: chestx-
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(b) Image with SIFT keypoints

ray.bmp from SIDBA, 256x256,
gray

detected

Fig 4. An example of medical image: original and with
SIFT keypoints
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Fig 5. Keypoints information of chest_x-ray.bmp:

position, scale, and orientation

2 Proposed method and implementation

In this paper, we propose a geometrical robust STFT-
based watermarking method for healthcare images.
Being different from the conventional works, which
embed payload data into SIFT feature points,
surrounding points and adjacent points, we propose a
reversible integer rotation algorithm to determine the
hiding positions, which include sin(), cos( processing
with an angle parameter a, (0 < a < 360). While the
rotation angle is specified to be —a, the feature points
positions can be relocated successfully, without any

location map to restore this information.

2.1 SIFT key points detection
Keypoint descriptor is used in SIFT, which is
proposed originally in Lowe’s works [20][21]. This

paper uses the algorithm in Lowe’s work to detect
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keypoints as the reference. To detect a feature of an
image, the keypoint descriptor is created. A 16*16
neighborhood around the keypoint is taken and then
divided into 16 sub-blocks of 4*4 size. A total of 128 bin
values are available to represent as a vector to form
keypoint descriptor, including keypoint position (x;,
yi), 0 <1< N, scale, and orientation assignment. When
the scale value is larger, the larger range of feature the
image that the key-point represent. To give an example,
we detected the SIFT keypoints in chest x-ray.bmp
from SIDBA image database, which is shown in Fig. 4.
There are 409 keypoints detected, and the information
is listed up as plotted in Fig. 5 with the following data
accordingly: x;, y;, 0 <7 <409, scale and orientation
There 409

information, a part of which are selected to hide

assignment. are rows of positions
confidential and sensitive personal information. The
histogram of chest x-ray.bmp is plotted in Figure. 2.1.
According to this figure, we notice that most of the
value located in the range of [200, 250], which means
it is convenient to embed information in each 8 bits as
256 is represented by 28. The histogram of scale is
plotted in Fig. 6 (b). Most of values are concentrated
among [0:3]. Being different from the mechanism of
selecting positions for embedding information in
conventional works, such as (1) using the point
directly; (2) using the positions in a circle; or (3)
applying DWT to positions. We apply an algorithm of
reversible integer rotation to the selected x;, y; to get

the positions for embedding payload.

2.2 Reversible positions rotation

Keypoints will be more robust against estimation
after being applied transforming or rotation in a
geometric. In work [19], a changing of spatial positions
of camera optical axis to simulate different viewpoints
of images to extract feature points from the stego data.
In this work, angle a with matrix multiplication with
sin() and cos(). However, if the changing is not
reversible, the original keypoints positions are not
available. Thus, in this work, a reversible modified
rotation algorithm applied to SIFT keypoints is

proposed. The algorithm is expressed in the following

xi
formula. Given [yL] as one of the original keypoints
L

and suppose [xi,] as the keypoints after rotation.
i

6000
%

000 00

4000 250
200+

3000
150+

2000 i

1000 30

A o ..
Ol 0 15 20
0 S0 100 150 200 250
. (b) histogram of scale value
(a)  histogram of chestx-
ray.bmp

Fig. 6 Histogram of original image and the scale

value

The rotation computing is applied as follows:
[xi'] _ [cosa
i sina

To keep the reversibility of the original keypoints,

—sina] [Xi

cosa [}’i] Y
the lifting and rounding computing are applied. For
this process, there is a polynomial decomposition to

represent the factor matrix as:

cosa —sinal _
[sina cosa ] = round(R,) * round(R,) * round(R3)
(2). Here,
—cosa—1
===, 11 o _
R, = [0 snia ],RZ = [—sina 1],and R3=R;.

2.3 Embedding Process

The flow chart of the proposed method, including
embedding information and extraction with positions
applied reversible rotations, is plotted in Fig. 7. There
are two main steps for embedding.

Step 1: select hiding positions: Detect the feature
value of medical image with key points (x;, ;) using
Lowe’s algorithm [20][21]. The scale is in a descending
order for these feature points. On purpose of compare
the effectiveness of hiding positions, we specify five
patterns of key-points for embedding for 16 bits. (a)
first-coming 16 key-points with largest scale value: (x;,
v2), - .. ,( x16, y16); (b) the last 16 key-points with
lowest scale value: (X499, Va09)s - - - »( X394, V304); (C)
adjacent points to median value; (d) adjacent points to
mode value (most frequent value); and (e) the proposed
method: rotation with angle a: a =5, a = 10, and a = 20
adjacent to mode points, and a =5, a =10, and a =-10
adjacent to median points. Since the key positions are
with feature value, the rotation may be a reasonable
solution to avoid these points in a confidential way.

Step 2: embedding the payload

Hash value is generated by hash function applied to
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patients’ personal data in DPC database, including ID
(index), age, and operation code, generated by md5
algorithm, with a length of 256 bits. The hash string is
going to be divided into 16 subsets, and then embedded
into the selected locations in the original image. The
extraction progress 1s a reverse process to the
embedding process to extract data, and to reconstruct
the payload in order. The hiding positions can be share
between the trusted users, and patterns (a)-(d) can be
calculated by the Lowe’s algorithm. The proposed
method for pattern (e) is confidential for the hiding
positions, with the parameter a and the reversible
rotation algorithm. The extraction algorithm,
including these parameters should be shared in
advance between the trusted sender and receiver. The
selected positions for embedding the payload by

different patterns (a)-(e) are plotted in Fig. 8.

3 Experimental results

To evaluate the image quality, computing complexity,
we use three benchmarks here for the evaluation:
PSNR (Peak signal-to-noise ratio) [dB], computing
time, and the entropy. The environment for the
implementation and experiments are listed in Table. 1.
Figure 9 plots the stego data generated by different
patterns for hiding position selection. The difference
between the original data and stego data when
rotation (a = 5) is applied to key-points which are
adjacent to median value (a = 5) is also plotted.
According to the stego data, it is different to
distinguish the difference comparing to the original
data by human visual system. However, the noise is
easier to be noticed when (a = 10 (mode)).

To evaluate the effectiveness, we also evaluate the
stego data by rotation applied to key-points which are
adjacent to mode value, as well as the median value.
The PSNR values are plotted in Fig. 10. Embedding to
positions adjacent to median has the best quality that
psnr = 54.854, with an average of 50.595 dB for
different embedding positions. The proposed rotation
method has better quality than the traditional first-
coming, last and mode positions. After applying
rotation, the best quality if rotation applied to mode
positions with a =—10. However, the worst PSNR after
rotation is 49.601, which indicate an imperceptible
degradation of the stego data after embedding. The

rotation angle parameter a should be explored in more
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Fig. 8 The selected positions for embedding the
payload
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Table 1. Computing environment

Computer Intel(R) Core (TM) i3-8100 CPU@
3.6GHz
Programming MATLAB (Octave Ver. 5.1.0.0)
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PSNR[dB]
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Fig. 10 PSNR of the stego data
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Fig. 13 Stego data of SIDBA: rotation (median, «=5)

angles if the target application is for imperceptible
purpose.Figure 11 plots the calculation time for the
processing. The process completed in an average of
0.397 s. Fig. 12 plots the entropy of the stego data. The
entropy is calculated by entropy = —-X (P * log2 P),
where P is the distribution of the elements of image.
The smaller the value is, the result is better. According
to Fig. 12, for rotation algorithm, the rotation applied
to adjacent positions to median key-points while a = 5,
and adjacent points to mode key-points while a = 20
have the best effectiveness, where entropy = 5.2156.

However, this method may be dependent to the
coefficient of original images. As a reference, the stego
of SIDBA (Standard Image Data Base) applying
rotation to adjacent positions to median key-points (a
=5) is plotted in Fig. 13.

4 Conclusion

This paper proposed a novel digital watermarking
algorithm to specify the embedding positions by
applying a reversible rotation to SIFT feature key-
points. Experimental evaluation results on image
quality, computing time, and the entropy show the
proposed method is a imperceptible method, with an
average of 50.595 dB in PSNR; a fast algorithm, with
an average of 0.397 s for computing; and a lossless
method with an average of 5.216 in entropy. The best
positions and angle for rotation is the key-points
adjacent to the mode, with the angle a = —10 for PSNR.
We list up a more sophisticated algorithm for
embedding as the future work for stronger robustness,
such as coefficients expansion after applying an
integer and reversible discrete cosine transform to the
value in the image, or exploring hiding payload into
residue data after applying linear prediction coding,
etc. Effectiveness evaluation to the real dataset,
comparing to the conventional data, and the
application to solve the social problem is another task

in the short future.
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Creating an upcycling movement

~ Facilitated from AlIT into the general society ~
Makiko Mohri*, Tsuyoshi Matsuyama®*, Tian Yuan*, Ziwei Wang*,

Hiroyuki Matsushima®*, Ken-ichi Tabei* and Shigeomi Koshimizu*

Abstract

Upcycling is taking a product that has completed its role, and turning it into a more valuable product,
by redesigning its original characteristics. Upcycling was advocated by Pilz in 1994, and it is well
known as a sustainable activity in EU countries, where there is a high awareness of environmental
preservation. On the other hand, according to the questionnaire survey we conducted, it was found that
the degree of recognition and implementation in Japan was extremely low. Therefore, in this study, we
first established the definition of upcycling based on a literature survey and identified issues through
interviews with active upcycling practitioners. After that, our project team members took on the role
of promoters and aimed to trigger a university-originated movement by holding meetings to connect
practitioners from different regions and workshops, disseminating information through the media, and
planning collaborative products.

Keywords: Upcycling, Connect practitioners, Workshop, Media information dissemination,
Collaborative product planning
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Development and Evaluation of Online Meeting System to Promote Effective
Communication

Toshiaki Oguchi* Sayaka Doi* Hiroyuki Mitani* Shingo Akagaki*
Takayuki Yasunaga* Yuka Koyano* and Hiroaki Tobita*

Abstract

Compared to face-to-face meetings, online meetings often make it difficult to read the intentions and thoughts of the
others based on their facial expressions and the atmosphere of the place. Conventional online meeting systems are
designed on the premise that the participants turn on the camera to show their own faces. We propose a remote meeting
system that can convey the expression of the others through 2D avatars and 3D avatars that follows facial movements,
in addition to visualizing opinions and the atmosphere of the meeting.

Keywords: Online meeting, group Communication, facial recognition, CSCW.
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Systematization of Ningyo Joruri's choreography using Associative model

And an application to an implementation of service robots

Masahiko Narita*

Abstract

We are proceeding the robot OSONO project with reference to Ningyo Joruri, with the theme
of how service robots should attract people and communicate more smoothly. In the previous paper, we
have already discussed the typical or standerdized Ningyo Joruri ‘s choreography, called “Kata”,
variation due to roles, emphasis etc. However, the meaning of each choreography throught one specific
performance, that is, why it is such a pretense, is remain unclarified. In this paper, we propose a
method for systematizing Ningyo Joruri ‘s choreogaphy using an associative model, in which one can
understand the meaning of the choreography throughout one performance and the choreography of
Ningyo Joruri. Furthermore, we focus on the important functional elements when implementing on a
robot, and propose a classification of "small choreography" (choreography other than “Kata”). And, we
express these "small choreography" appeared in one sinario using robot OSONO, which is reinforced
hand, arm, and waist actuators. Then, we evaluats how these choreograhy is well expressed.

Keywords: Physical Properties, Choreography, Service Robot, Joruri Puppets, Systematization

L, SNOOEERRD. FER, vARy hSEET DERIZ
HSRE RO O S COFHRIC OV TE T 5.
AR TIE, 2 T OSONO ¥ =7 OBURERL, 3
BICC, NBPSBBORVZBfECE, HEET L E2HAWT
ARy MR RIET 2 FEE, VMR [1I2DWT, 5544
BT D, Tz, FEL R NG BRIBOME AR DB
DEH T = TBROLEE ) ZHIZ, ZNHOTIERN
R THDHIEERT . 4 BTIERRYIA~EDIHIC TR

1 1EC&H

P—v 2Ry MR ANEEEO, BERBGENLYDAL—X
WATOITITE YT D&M, T 1E, W E B2 THRE
Tl 20N RBLOIE e T —~<IC NIRRT
ZE LI=aR s OSONO 7'y =7 etEd TnD. AfET
1%, 1 S0 BAEEEL TORY OB HRAITE, mRy b~
ORIEZEE TS, BRI A NSNS AR

ARTHDHN, ZULFEE (T AR) LT E =R~ D fig
RO RBREEESNTWA. LnL, AEEW~DFERIT
2 EAULENTZIRY THAERA R0, &L HZ L,
TR TR S ICOWCIEBEIC IR U2 A3 2l, B LML To
WRODERAT, $70bbh, REZDOLIRIEVITR> TS
DODNIHALN TV, ZHERALNITAHZEERR Y D
ROMHT &R E T 256 O R& e ffétebns. —JF, nhy
h~OFEHEOBLE T, BURA R A% Tl sk ny7e il
DS OIRODRZ FHSNLEHERITES. Lizino T, ML T
EAULSN LA OIRY (ZZ TN NMEV(Z 50) | EIE5)
IZEDIORb D7D, ZDRRALD RISV TR

Received on October 3, 2021

TOBICEEREREER THD, F - MOT /T ax—4
DELEL IR OWTHELL, b FEICT, ERRICTBEDLE
EIDOUNMRY 1 ZF - DT 7 Fax—Faim{bL
OSONO [ZTHRIAL G 5.

2 0OSONO A<z

NGB =2 E 1O LL | OT VA Tz M A Ik
LIl HiRMtEE >Ry OSONO ZBIFEL TS
[4][5][6]. 2017 LV T2 o> THRE T DDA FLL,
By MRZRE ~HELTWA, 2019 21T AJEEFIRS
DRI ABRDOE-OFL T —— U TBROEE]

* HORARNT PEFERAT K EBE R, Advanced Institute of Industrial Technology



44 FRHEMEE

QP WWOLW

o anEm
807 h oW

=W WO

o lu”‘ Py

(o omMaEDA (o wEEW

10 SRS EE R b a—r—A IR B o
T N A 5& 12 LT-rAR >~ OSONO

OFHEEDIRNT 7 F 22 —FTEEL. Z0 OSONO &
TR, — R ARCNIEIEWEWI B ZEM ~DT v —h
ZiELCIE M @RS Tna[7](8]. U AR E
FF =TT AT =X LOHFRFIONC L~ ARBFEIE, 2
LEDOT WAL, 358, B0 ERRE IR AT DR FERR
GLLTNWDEZ AT MDD, —F, 2020 FHJ8H X
D covid -19 DX T Xy 718 b RNIERD %
T & DRl o Ehi A NEEZ 72> TR Y, fRRTEE
L C, RSNP ( Robot Service Network Protocol) % >
TY T IE A L THEIE ZfE% & OSONO Ol 21T 5
R S AT DAREE - PR L, RUE L EREER AT
STW5D., 2021 T4 T A THIES - TR EiEn
Ayhra—r—2AMELEZ (K 1).

3 EBRETILEAVEZORYMAITIRY DA RIE
TRy MO FHE DR Y MRV Z2 T D720 O fa#t L
DO AERET VL, Z<DOIRY, IBRVOERABRL,
B ZERIR TEHRR AL ETHS. LSS | AERTET IV
WCOWCIEBEIC T 2 MRELEGI6]D T, KETIE, Zh

| R Ay - VEBIICEA 38R |

B/IME H B/IME H B/IE |

2 L&) EleT v

IZOWTTER AR RBIZEE D, HART T L% O TIREY
DIKRFZAL D J7 i [101 LR DAL, KOy, EEEOEH
RO RRGEETTD.

31 TLSCSIERETIL
2Ry MRV EEIDHT B2, AT Ay E— V%
EL, TNERBETHCSEDLWMERICT L —r X9
DRSS, ZOFERE, NIRRT D88 & ofik
(11], AN NTEE T ORANWEA N ZHEAL T 2R F 0
uﬁa FEEFB A E ThE[12DESEZ I 2 [OrT
NN JERET V(K 2L TERLLTZ.ZOET L
T, WIEEBRTRBLIZW A E—T % B, () HE D
ZDOA =V EBR M B EBRET D, ()TN, #HA,
EmEEN, I OARICEMEND. (4) EEERH OB
ANEDOBEE A TR LI B R EZER L TG &b H 5
(X 2 O LR . B)ERFEHTIE, HOME, BEiZRD
%. (O NFEOE (X 2 0 F M) 1E5 L HIF #ich &
S&, TR INED D | 7o E AR 2B 2L TR ) 2ol
Z. (DEOIE, BLAFTORWVENE (VMED | EIES), 2
WIEENSLOMAE LR THERISI TS, BUZE, ko
HRHY, FL RV T I HLASY 17282 T 0D +HoHE
ENTWD. BESRF T — U ATHBIS LW 2 #7212 o<
L2 H 5.

32 ZATHRE : FE~DIRY #F1+

NFEEFBEEOMEREY [13]CiX, FrfEMR M e %E
SRR AN L OB | (AR R L, ST RAPS 22 P VRO i
L (CHBREANE) | R—RA)ZERN A LRV E LT
TOKDUT DN, B OB TE 25 T R [14] AR
F~bT V7 UIeNE R DR RO TnD. Ziuc ki
W, CHAEZERIC B FEICENZh, A7,
BN IRV ERNELEIV T TS,

33 TLCSIDMBEERETIL

AiEiZE2E 1L, fEE2 I Uz BRI IR0 24l -
AT D FIEEIRET D101 £ 1152 ?i&fcfjﬂsﬁl®<
EE | EARFIETHI LA R, FlREha LSS o
EFNTHD. ZOTHERTREL, Fﬁf«f%‘ ia%@ }:
THAIN, NGEBBEOFHEREKITITIE L L CHERS
NTEY, FEOSENT, :@E@J%ﬁﬁmziﬁoﬂ\é.
(1) —o0 B OER, EHAHZETNC 30 BRREDwE
G2 X[ _éa\%ﬂa“za TRV EIDO IR T A H T ZEM
HDOHD, FEICIDXK YA T 5.
2) /\%éhtEF’Ejﬂ Z, B (FARY) Kbt Tuni
X, MO RIEREE TS, 20, MEVERETD. /b
EVIFARNAREL QD2 EbHY, B/ MRV BIERR S
NTCWBIELHD. FEREITIE, —DORMICE END/MED



HARET NV E MO NTEERIEOR D ORI E Y —E 2Ry b ~DOFELOH T

135 1 Tl 2 [HUNTHS. B4 720 H bt ik[15]
DIFEL TWDIHENREL, FROHE B IEHA TX5.

BRI DT IER SN B A AR L6 A hIVUEZ DR
LD~ AEETHS.

@RMOFAEDO I, EVEHASELXF —TU—REREE
B MRLCHA A LT, & 1 oSFIicknT, 1
FIH XXM OFE R, 2 FIH TR FEREE 3.3(WIcLhoEl
L7k gie, IRV A EESE X — T —R (K7, 3 FHITE
DEGXHTMIRCELH, 4 FIEIVMEVERITHD. filx
i, BEORGIIEIAEITEERE, E2ITEILTIES)
21T, f,b D, EVIEY, AR AR THD A,
U, FEOIEZIZEIL T IO NHOEEINHIRY

45

#£2: TBEOL EE) ICXDIRY OFRRHR

£ L1- VB wY

B, HE (B=FHHUD) dbk, ER, Wmeby, #R

IE LY A%

ELL, WARIT, WE

14 BE LU 7YX

B L jflfﬂi’i’ﬂ‘#_)&’\, &% (AfIZ) &
F5

fEsote, BH <

i HEREOH B A2E L TREEE

FEARY (RR) it L

UK mx

LEZBND. AIb, TEZIZEILTIDEEND, THRY T4

D OTBE . < BART S . . s
KL TBED £ O LS OBBET/V 21 LVOMIRT, TR, BB AR ST BTN,
E | EMoREsass— | aBzld | RYGEREER . . .
Ba =l k) B -Eh | 4 : ™ ZOETNEMOHEREG IRV EBETHIENTES.
1| SEPEGRESIZES | BT, e (#2770 X Bz X, BEEE OB, FAEOEAY—T -T2y
LTIEBHE. RET, ov SUT DR - e 2408, BLET, OV IED
2 | AEELRIRG, | (BH) &) O AR T M AR ’ 7
HCAUT EWZENTHEL TX 5. KA, AREBEWV~DE
3 VERETELN ) - . . N N N N “
" [reRsEE | e ROEMARND, NG OMIRET L & F B LT
B e WU, EEREAL LIV, £, TOEFAE NS
4| BMEEERbBEICRL, T, R | EFIC, R LT, HHDIEVR, fill, EDIINTIEY ST HIL T DA
5| FETCHLED EARY [ HL DIEDAFHND LS KE AR E DS,
6 | =HB%E BT TEEET
7T | EICEBUARSLRA | FEOALL fEhx
L6, 3.4 RYDHRIE
8 | ¥ LHMOFFLLED HFa L i?%ng;' 3.3 IZBWTILSE 2L, #AEE T VIZIDER B o
e ) . = -
9 | MEELEAE T, {fm Bk RODFEDNEME CE DI eoTc. ARy DO EFIE DL
1 IR, FRELEVERS A Y
10 | BaiE , B #ERHALR BOIE, ST, RELINER LAY E—I0D
11 | ZEOKORDIT, v (K | MREOULE 3 JAL S TR Y DARNE
FizLTHF, &
L. ¥ ki BEL | kY DFMEOBE
HIFTHIZHL s
12 | WOFRATLEIL, | (W< X)) |#H S ETFCiet
13 | AL - [CESTay MaZ7=< A#ZL, —FEWD, TEREET
14 | HEE LD fEsote #EMBLE EET, £, E&#ET
15 | BRICABREmDARD | &HE VR ~
, ’ HHEDD L
16 | Af7eFh B R, £l HWa b &bt
WELL 2 (X)) &5 HEEZHTICANS
17 | HOBALIZHIEF L8 FLOBE LA HETHEE 5 (<)
18 | BECAELETRL | KR BREME F | AFTHERTS
<
(Bw) (B5) HF T ~iBUA D IR Y
(R | Eomf) Y .
9 | ChETHE-ONEE | EL EEFO®ARD AFCHD AR
o EFTEMD E2ET
20 | SOBGIBLERE, | (@) (B & DER) BEELREEDLTEERIT =L &A
21 | RN OB LS | Fh HTFEHTIC AR TF%& 2 BT
DAt % HEERELS FRICELAD KON ZEZLD
EARY oL MEOFOVDLE EIZLThIF, Eizo<. kb
22 | INTOIHEAE 2, EL | #TFFO®RSED THIZHEL
W, f L fia % <
23 | Be~TI-E LR, B | A HE | AT 5
ZORNBITHD 2| BRARAL




46

R FRHEZ

132 BRE T2

3 MR AR R DB AR DR — X, AFEO FEICI0IE L7 (f % OR— 213 F oo &R [16]1282)

RO AR SZEN TELRRIEDMATHS. ZHITEFEFEK 1O
95, 3 Fl H OEARZE AR ELR L 4 S H OIRVEZ IO H

L, 3 FIATY =2, fR, IRVOUERRIEND (£ 2).

[FIREIZ, RVIZT TRUMEVBIERILSN TS, 2O %
RaFFETHI20E, o H T RO BT T V& ER
LR BTN ZAUZ L. NS B OR D%l — 2 DR
HIZE ENDIOH % T 5L, FELANOE B & 5347
THIET, IIEETOREEETEZLHEEZDND.

35 —ERORYMELTOHEFEME

A LT O AR ARy TR L E e Ay
— VNI, O, FRAL - TEEMER, $EOR-RRE, B, [
B dE, Win e, #igR, NS, (I, F ok
2D, Wied, Feabt, A BEdE, BEHEZ 5

41 S I L E - L O BRI D
BESONICRE T8z (F) [2]

REBLE 14 MEESNA[2]. £ 1, £ 2I12kHEIBRED
EX T, ZNHoHh, A FEMLE, f5R-755E,
R, Mo -, iR, MRS, K, Brd, 1.
HElE, FEAbT, BiHEE2 T 578 11 BAEFTn
%. LIe3oC, —E ARy N ELESNDIRV A O
HMDIFEAEZ MG TE D FIBEMED @Y. - CILadT L
RS L A E - 1L D By 12 81T A8 S 0 T T2 A 741
B(X 4%, W FE A THd(K 3 10-2), FET R4
DIEVIE, NE (X 3 3-2,3-3)OEXTHEBIL TD. Lizn
ST, ZOBFSHEMEITE A THDEVI L H 2D, —
07, BGH, [ME - TEIE TN OO, Zhu, 203
HOBE— AN THUDD, MFEEHEEDD A E—0
GERTVRNEEZSNS.

3.6 /MRYD ZHRMELFERE

INEVICIE, N, BREHEETD, FEIED, 28 LA
BWREROLORDS. —T7, ZOH H OZ O m LE g
ERISIPVE B IRTFOIRVLS L. o, Bita a4+ 578
PERFEHELUILALD, B, BERE 2B D720
BEARBIELHD. F72, ST, EFETS, FIEICRB7E D
ETFHIRVOREREFZTHHN, MBI ZH2ELT
5. BE AR T I A —XRIT— Iz THE % ), YEfH,
PDR—X, X ~DREOPLRERS N TS, HEfiFICIT,



HARET V&2 MO NEERIEOR ) ORRILE P —E ARy b ~DOFRLOE T

IRVEREAAEDTDITPD R — X LTS5 J7 [/~ D)
E (A —va—bR2D Itk TN B EL BB,
£ 2 BSHICFE, K, ROWMMOBEEFEMILL—5ICT
HEFE 310D, T MOBENRHEEET, Aok FC
M 1Bh& N EARL - TCND. F, BTSRRI —DD
K=o TODEDbHD. & 1 OXMEICEIZ DR
ERITR =X (CNERERBIEMES) 2428, Bl
NN EYEE Tz — OB X/ DO THRERH LV, /)
BOOXENE, X OR—ADMIZ 1, 2 HOR—XTHH
bENDLZENZ . [BEOLEE | D/NMEVD 53 DIR—X
I, FEE LR —XE U T OINIR—RADIFALLT
FRMELEEETE S, < >OTIE, FOR—ADIFAIT
JBT DR —ADETHD. FR— W il iy )5 AU
SIhT%.
o WX (BXBODLRIOEETHD) < 5 R—A>
. HE< 2R —X>
o FRTHMAIEFE LR <15 AR—R>
s WTEAEDLED, DL, HH<9 A—R>
. BEEE<10>
o I TH(BAERTINEEWHfE) <3>
UL NR<3>
Pz fax % (FA2NMIZAT %) <6>

FEFCZNODOR—RAZEHLIZH DK 3 THD. X3 H
Dl 2 DG EOFFIE, KHOFE 5L XH DR EUR O
T,

4 ORYrTOEE

RECT, - KR LI NS0 % FRET D0 (DN
PR M RO T /T 2 T — XA L, OSONO2 &L
THEEL, 5 EICTEBOIETT.

41 [REBDOENE
ZL DRV ZFIETD-01201%, B OB HENSZ WL

5:1/4 TV O EEE v R [4]

6 Fic 1, Wl 3 D7 7 F=w—4 JEic
mE, RO, BARELE /4 EFL0
OSONO2

47

I THD03, BEIOBERIHA RSN ELEETHD.

—J7, WODHE - TV AL DWRRTIXT I/ F a2 —2 D% K
X BB OB UKD T VA DN D DI
HRETHD. BEICBIF L 1/4 5V (ABO 1/4 DRE
&, BETOBSITH 23em) B OR | [4l1%, ST HES
TTREEVEBR#EELT 5. 2L, Bz ElfissE5HE O/
#~olaliiz, FREOBE, BIOINOBENTE5H, o
3 BEENT/ UL DT=DIZ 2 DT I F 2 — X THREHL T\
5. Fz, BEENSHEE SR EHENT 7T o — S E RIS E L
THAY ORI RERTHL(K 5). LaL, BIfiOFEH
FA S HeS, BEIG DMEMECBEIB S KELST 7 F = — X D AN
RENENHT A Mo Tz,

OSONO2 Tif, NFFF AR | ZEL, ZhHOBED
i 2R 25X 6). BARMICIE, BB OBEMERFEZEK
THDIT 3 SO —RE—HIZLY 3 B4 EHEE)
LHZEERABD. WA A S EZ LT aRy N, o7t
DLT-TELE D | (FIAR) 28 TWAHDTT AL DELE T —
RE—XERIc B L TH, HOHRRE R A RIPBEBIND
LEDLNLN, RELDHS. S5IZ, F-BNELIRDE, Bio
E—AVIPRELIROANTF U TBLRNRAELD. /N OY—
RE—41% 9g (SGI0) DL, 4g (FS0307), 2g (GS-2502)
DR/ DEDNFEIEL TWDHDT, ZHHE WV, i B

DOEBERELUT-. EWICLD T 7 BB ITRBS AN,

FIIRAETHEEL, L —RE—# MG9I2B 7L L
VER )72 —RE— XA H 2L TR ER DD . 2D
IO, IRVDORBE BT DD T DT /T ax—
BEIERLUTZND, T Ao F U T BB OBLA T
L TEBETHOT LENDHD. ZONTUARK G EOFR
HTHD.

HEHE TR L7 OSONO DRI, 4TATIZED -T2 F
FDOL—2ThD. FRAITICH X, OMBEILRTH-



48

IDauikiid=

THR DB ZATE AL T B BB IDIC 2> TV B[T7]. Lizs
ST, TS D — 2R LIS e, F-lior s
F o —HXDOFENMLIEITRY, FEROBENELD. —T,
VrEREE NTE O WG, RIS 73 &2 AT WS E R 5.
L7=oT, NOBOBIENZDEENTEOEEIZ/RDDT,
B, HFOHBEZIALFETTHY, #EOMBIZR.

42 FHEOMOEZOEE

FHOBZ, [FliRE PEEENRICENTEIZNH.
ETTOUVLE FIZ(K 3 H 7-2)F 523, RICHLDOEIRLR
THETBHE, FOUOLEK 3 H T-)CEIHRT HLENGS.
F2, FERIMCOTTOAHEZOMEE 3 | 11-D25H
LA BEIE(K 3 1 10-1,3-1,3-3)72 8 ~DOBENDERICE
R AELD. ZOLNTAE BTGB T O OL D X
ERRELTREY, ERGVEDLEZNI > TFEOUDL
DEEZEELHRRBEE D BB ERHD. {LHAR 2 D
Lol U il ORI T U E T 528bTEHN,

— OO BEBEL TRy MRV EHUDIZIE, HEIHA
AT, FEOEERDSMAEITD.

43 FEHORZOBE

FORIBOEZIL, BT MEZMTAT xS0, #fiRE
FLEMEOHLEHSL, FOME, HDWE, FOVIEEIBR
HR—=AR, WOV | TREXLE N E ANEBERT
EXITAWLND. EAN T, FO®RY -V ERELT
DD AN—=3BY, HRILEBEWD, EFRICEELEE
WL TAEBO R ERET S,

—J7, FEADLERY, EEBS TV, f1olxinl
FOOLEIY FIZHiT5, ANaETRE, IcFE224Co,
A A A CEAATe IR Y, FON [EEREAMIEE T
LRI, RS T Cld o Tlhnex, I ARRENXIC/D
JORWDZELHD. FEORIBZOTIEIL, REOBATIX
fish CREENGEWIIIEM T2, BETLHLET/Fax
—HP 2D, TiEFEET D, L EORAY N EFEEk
DG FEEDNTUADBRD DR D.

44 BROEZE

REREZERITLHZET, IBVZOLOE A2 BT
DRI DAL TND. FEIZ, SE0, IEHE, HIED LS
ORI G DR, BlHEIXZAI T\Wa. OSONO Ti

Ti S LR AP R D By il L CORFE YRR — 2% OSONO2 THHL



HARET L& W NTEE R ORY ORRML L —E 2wl vy b ~0FLEO5

JEALIE D EE, Btk DEIZZ I THDHA, MAT, B
T AR ELT VT 2 —2&BINT2528T, ZILHOH)
ESERIT L. ZOMPTIMEREDEHESHPNLDOT, @

H AV —RE—4%—(RS405CB %fdi )N ET, BT,

HOLOBENAELEL T, ORI IZIA ORI & R 2203
T AU ERHS. Fo, THIHRIEB THL T
THBNRETDLZENDHDLD T, L=, RUFRED
PR —F— DR E/ T AL E L AL 5.

4.5 &Y

OSONO2 Ti%, OSONO DA A /N —% R — A2 A B
ERELL, P—RE—ERALINCRCHEICL, fHEIC
NEED. Zo kI, EAowm, B (R, EW(T), #x
PERRL, 7—7" CHETD. OV —RBRKENTOIZHH]
W2 SR NA DT, EbiE. Ml T A, %0
LEDS.

4.6 ORYA~DEE

OSONO2 /X OSONO #HLEL, B ORIk, B, DB
PACINZ, T migaic kL 4.1,4.2,4.4 TR ~_7=FD[n|
fis & BElc 3 fE, REICEE, WoRi%, Boad 14 Mo
T Fam—2 B L ST 10 ST s AT
REDZ ) Arduino MEGA %~ TW\%. 4.5 DEME
BHEIRRET, [FEIED 1 LT 2 A A b8
1E, BEW, i, SiH &8, EEOBENTELI L2
L7z,

5 &Ffih
ARETIL, — 2O HORVZR Y MIELELFR IS, E
I, EZETIRVERBLCEDDEFL 5.

5.1 FHE D FiE

A IS ARy MRS IR o T AR — X3 TE D00,

BANTIRD L THrEELIE ) 2 0 2 TH D, AFET
1%, MEVICOWTERYZ2 R — X O LR 21 TV, RV D
FEEORREVEAZ M 5. Bk, B sTMia FEhE 9 5.
R OR —R1E, 3 MICTIRVEZ MR L BER-TER OB D
THEOERE [16]X0ahH L7, /IMED ORI AR —X
ZHVS. Gl T OSONO2 2 My, [ 3 I/ TR —
REAER LI 7), K 3 (SR LTK 7 23, LU CHRR
DINEBARSIZA 5. 2 TRITITEAWICEY,
HY, LRHHVET D, F, FORIKREMZ 2R —XIZD
W, ARG TR EEE S 5295,

5.2 FY O
4.5 DEMESERELIZONK 7T Thd. y—RE—¥
PHICHDOT, HENIAL 2> TNDR, ERED D780

H BRI ARo TS, HiE LT 50z IiE k0 B &I

49

%%, Fio, B HILOHEASES PSS 55 m ek U,

FVBERICRZ LI,

5.3 R—X D

FEE (K 3)ER YK T) DR—RE Ll T 5. LLTFOE
F1E 3,4 7T D & DIR—RITIRONI=F S Th 5.
11-1 FEENBDR DO HT-D DL DR —AThD.
FOMLE, FoOmE, HOEBREONN)T—arndbs.
JERIES TODDIE M JEICY —RE—HRHDHD THD.
REOBELIITONE - FOMENEZE TN HH TX
DINMCEDN, FEEIARSE A HREINRURORE, o
FIZFEZELKZENTELO TRHMMIL AT ET 5.
72 BEOEBTHD. HTE BT, FEOEEETFEOO
LOMEEEZ TN —a 2R TED. ML,
7-3 W THMER LR Y. FEOREE TR B RSRE
BCED. 5T m SRR Z T 5L L0 B, G A
10-1 WFEAEOEDIEDICTER FTHoAbE TV F
BT BD3F0A— =2 a—ThD. ToEEidnin
EBEOME CRELT S, FFAMIL .
10-2 T2 B THR—TH5. HomS Tz —
Taridb. MFOBROMEIFEOEEICTREITXL0D
TR A . T QR OEE N TEHE, K0 <mifkE
DEEEZT-FRNTED.
4-2 BEHEOPIGOR —XTFEHZ 5. FORERIZTT
GO T,
4-3 BEHE CUKEALINE BT DR —AThd. 20L& Tk
Wiz 2. FEHOREET CIEFOMEEHIETEXRNDT,
RN HKICHZD. AT S,
3-1 N (B4R T) ORVOUE(FOR—X . F—r3—
2—hL TV, FFICHEZRNOTH].
3-2 WEOIRVTH OO FmERd . BOOHRICT
DOOBEANTHONEELL, FEMXEHEDY.
11-2 W FE2EbETHEIR—AThHs. F2tbLTTF4r
SPATIZTERVWOT, +oFaabibivien. e, Fo
Ob% FICU TR DEEREEL . FEHTO0#ESY.
13-1 B fLTe R CHIOITH FEENLT-EZA. Bl
il i [ A 2 T Sl et % o1
18-2 WAARATEAR —A . 53R TET, FHlTEHY.
3-3 A A TDHECFEIMUNNT TR — X ThHD. FFC
VARG T
34 A=A DT FERMA~HITZR—XThHD. £<
DA E—q  NHDHN, ZOR—R IR AT
15-1 A=A =D ETTFENM AT TR —XThD. F
ZZESLTEIE AT RO DR = TH 5. ZHUTRG
AR DO TRH DY & LT,



50

R

2L, #H, ORHHY EFHMLIZRVIE, FHORI%
DOEWEEFRIETHLUETED. BR Yy MOIRV ARELTH
HAE, FEORMBEZET, oRy M kE AL IZBE
FTETFEOEHEE A2/ T D, HDHWIL, HIOIEDIC
BEEHRZ DR TEL BB,

EFE (1-1), FE(7-1,7-3),375(13-1,13-2) 1T Hn 007
SHARRICEHR TEQWS., #i—RE—Z DN EERICIE
RERSITAR. FEB, 2o, EFE, hEICIFHRICSEE
PERFLIN TS,

5.4 FHfi D FELEH ERER
1 2 2 M REA L AR RIS S0 AT« S B L T2 /IMRD DR — K2

KLTIL, EMEED T, 12T, B TEXLIEN MR T,

AL, RONBLITLL, Faibtd, fiztli Caiirte
ORI/ ETIIRV. EREOLE TIEIO LT
220, FEEZREESEBE 2 AN FHOBEIEDOH
DD LRREMRIE T 5. ARl ORTREL T, BEEL T
DEZLRESBHETIRDD, FEHOBEERZT TRz
BHTES. FEORKOBEZOTHUT, HiIZIZZOE
IHRSIH T BN D.

FHOFTEOBEBIE BN FLET DL, AL
BT, Jiic— R ANEM TENEIN—THTE
EAREE b,

6 F£&H

RpfRa X TR ESNT= DS 120 =R BLOTE %
T NEH 25 LI-0aR vk OSONO 7'uy=/
ReED TS, AR, BEEETAEHNT—20H A
ML TOEVE, NPEECEXLI CHRRILTDFIEE/D
RODFIRULAARREL, [BEOEE)ZHIZ, ZNHDOF
EOAIMEE R LT, 51, IRV D FEEEIC O N TELR-FF
fliL, FHOBEXPRD THRIUCEE 2 EFIZ R TWD
ZlERLIE. —, FEOBEILFELE FOEMMIIR-TE
0, BRI T 2L CWAZ AN LTz, 5,
ZDHBE DT UMEREFTREIELLEDIT, T M- ED
T IF ax—BuRULTZaRy MRUT VA A LMD DR
DETEI TEXAHZEEMAEL TV, FE 8, mRy b —HF A
B7 2 —ADFEFEIZEBL TV <.

B
AWF7EIL JSPS B2y 20K12011 OB Z=ZT7-H0DT
Ep

& 30k
[1] IRAEE
http://hachisuke.my.coocan.jp/yukahon.html,[online]

[2] REHFEE, S, —EZ2rRy At OIRV D FE
LI - (R RALORRE- B RIEEZ S E 1L THED
AT -, PEEFANT R R FACEE, Vol 14,19-26-
Pp,2020

[3] BRHHEEZ, “HAR—VaRy b F EMEEZFET TS
R R NEO LK ESE LML DETY
P PEFERIN R R FEHEE, No. 11, 91-96 pp,2017.

[4] R, “FEMEOHEIOR DT 7T 4T
O U5 ) ey MAERU TS BB n AR 00 %
Bl EZEHANRKFERFAE, No.12, 89-95pp,2018.

[5] AeHHEZ, HllsEf, wRyha—H A 27 = — 2Dk
FEBF - NBHBAS B CLTZ S R ELIRYICD
W, PEZERIN RS RFHEE, Vol 3,61-66 pp, 2019

[6] Masahiko Narita, Sachiko Nakagawa,” Physical properties
of service robots which is referring to Joruri pup-pets”,
pp.158-162. IEEE/ITAT AIT 2019, YOGYA-KARTA,2019

[7] Masahiko Narita, Sachiko Nakagawa, ”Development of
OSONO, a service robot with reference to Joruri puppet,
and its Choreography”, IISKM International Journal of
Service and Knowledge Management, pp.54-70, 2020

[8] Masahiko Narita, Sachiko Nakagawa, Toru Izui, Nobuto
Matsuhira, “Evaluations of service robots referring to
Joruri puppets, and a remote evaluations system”,
IEEE/ITAT AIT 2021, Online, 2021

[9] HIFEE, “AMEFR Ry MBI D hdlE/E—a
YTYALEAIER O i SCRABEOEDILF
WFFEMHIE R LI NI AR 20T WS ARy
MBL T, KBRS RS EE 2847 36, pp139-146,
2013.

[10] BeHPHEE, H)ISET, Yh—E AmRy bW RN GEAR
FT N MO NG BBEORY ORI, ARy hMER
#5,2021 (3Bl T 7E)

[11] BHE“(OX) ZEXLHK - NIV ETE T DREIR
BER” IFVT7ER, 2015.

[12] “FAENTZE RS RN+ R TE R,
2016.

[13] RAEHRE, “NBHFRIEOM LR — N B S5
DHERB—", wRy MEE Ry N —2&Rf LTz aR
» M —E AR RL & B AR, 2021/3.

[14] FIREATEEJRIC OV T ERELHF, [Online],
https://seesaawiki.jp/sagami-ningyo-
shibai/d/%b7%dd%c2%d6%a4%c8%c6%c3%c4%a7

[15] KW, “SCRANEOFM,” FEIHIMGE, 1968

[16] AREMF, “FABLANTE L JE T HEICHITD NTEOE N
75,0 ARy MEE RN — 7 &R AL aR y M —E R
IR B2 ek, K OB E R, 2019/7



BHAERLLTOHFEMESE—

FORESLPEE BT R FBERFAHLEE No. 15, pp.51 — 54 (2021) (i

i)

E D AT RETE

—RAEERFN DEH —

& M B & - &

a R

The possibility of a forest therapy base as a tourism resource

-A case study of Hinohara Village,Tokyo-

Katsumi Nobuta* and Hiroaki Itakura®

Abstract

The rapid arrival of an aging society with a declining birthrate in Japan, especially the population
decline in rural areas, is an issue that needs to be resolved urgently.

Japan has the second highest ratio of forests in the country after Finland in developed countries.
Taking advantage of this characteristic, we will study for the creation of new tourism resources. There
are already 65 forest therapy bases and roads in Japan. We will consider the current efforts and analyze

future utilization.

Keywords: SDGs (Sustainable Development Goals),

Tourism nation

Forest therapy, shinrin-yoku, Wood chips, Regional value chain
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Opportunities and Challenges for Remote Implementation of Roadmapping:
The Case of Refrigeration and Air Conditioning Technology Roadmap 2050

Yuta Hirose***, Shogo Masaya*, Robert Phaal** and Yusuke Kishita***

Abstract

Demand for remote implementation of roadmapping has been increasing worldwide, especially since
the emergence of the Covid-19 global pandemic. In this paper, opportunities and challenges for remote
implementation of roadmapping are discussed by reporting a real-world case of developing an industry-
level technology roadmap. This study was carried out remotely during 2020-2021 in cooperation with
the Japan Society of Refrigerating and Air Conditioning Engineers (JSRAE). The findings from this
study are expected to provide practical insights for organisations implementing roadmapping remotely,
to understand opportunities and to prepare coping with challenges.

Keywords: Roadmapping, remote implementation, refrigerating and air conditioning technology,

carbon neutrality, strategic planning.

1 INTRODUCTION

The Covid-19 pandemic has significantly affected ways
of working for a variety of organisations worldwide,
with one major example being the sudden shift from
face-to-face onsite to remote communication for most
business activities [1]. These organisations include not
only companies in the private sector but also
governments and public sector agencies, universities
and industrial and academic bodies such as
professional associations [2].

This sudden shift has also had a significant impact
on how roadmapping is implemented within
organisations. Roadmapping is a structured mapping
approach that supports technology and strategic
planning through interactive visualisation [3]. In most
cases, especially before the Covid-19 pandemic,
roadmapping was often implemented through face-to-
face workshops [4-6]. Since the emergence of Covid-19,
the demand for remote implementation of
roadmapping has accelerated across the world, using a
range of digital platforms.

In 2020, the Japan Society of Refrigerating and Air
Conditioning Engineers (JSRAE)!, one of the leading

engineering associations in Japan, founded in 1925,

1 Japan Society of Refrigerating and Air Conditioning
Engineers (JSRAE): https://www.jsrae.or.jp

Received on October 3, 2021
* Advanced Institute of Industrial Technology
** University of Cambridge
*¥** The University of Tokyo

initiated a working group activity to produce and
update an industry-level technology roadmap on an
annual basis. The aims of establishing this working
group were to suggest mid- and long-term technology
development themes and directions to facilitate
further cooperation between academia, government
and industry in Japan and beyond, with the vision to
contribute to the 2050 goal for realising ‘carbon
neutrality’, declared by the Government of JapanZ2. To
commence with the working group activity within
JSRAE, a series of roadmapping workshops were
designed with consideration of remote implementation
to cope with the Covid-19 pandemic challenges. The
workshops were carried out by the JSRAE from
October 2020 to January 2021, for approximately four
months, in cooperation with the authors of this paper.

Building upon the authors’ previous research on a
roadmapping-based idea generation method and
process, with modular and integral mapping patterns
[7-8], this paper reports how the remote roadmapping
workshops have been designed and carried out with
the JSRAE to produce the industry-level technology
roadmap for the year round of 2020/21. Then, future
challenges for remote

opportunities and

2 Carbon Neutrality, Key Policies of the Suga Cabinet:
https://www.japan.go.jp/key_policies_of the_suga_cabinet/ca
rbon_neutrality.html
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implementation of roadmapping are discussed from
the viewpoints of the workshop participants and of the
facilitators. The findings from this study are expected
to provide practical insights for organisations
implementing roadmapping remotely, to understand
opportunities and to prepare for coping with
challenges.

The remainder of this paper is as follows. Section 2
describes the method used for this study. Section 3
reports the remote roadmapping workshop results. In
Section 4, opportunities and challenges are discussed
in terms of implementing roadmapping remotely. This

paper concludes with Section 5.

2 METHOD

This section consists of the following four parts to
describe the method used for this study: 1) Preparation,
2) Workshop design, 3) Remote implementation of

roadmapping and 4) Qualitative survey.

2.1 Preparation

The aims of implementing roadmapping with the
JSRAE were to build a shared vision for the 2050 goal
of

contributions

carbon  neutrality, propose technological

to the vision, and then suggest
technology development themes and directions to
facilitate further cooperation between industry,
academia and government for its realisation. Based on
these aims, the roadmapping process was designed by
applying the authors’ previous research on a
roadmapping-based idea generation method and
process [3], starting with assumption setting and
identification of societal issues from the viewpoint of
the JSRAE in relation to the 2050 goal of achieving
carbon neutrality.

As the requirements for the JSRAE working group
activity included 2050 vision-building, together with
potential routes to contribute to achieve it, the integral
mapping pattern IIT [3], which corresponds to the

following back-casting orientation, was employed for

Workshop 7

Review Session with the JSRAE Board
of Directors and Auditors to Reflect
their Feedback in the Final Outputs

i Workshop 6 !
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Outputs among Workshop Participants
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Figure 1: Roadmapping Design for the JSRAE Technology Roadmap Working Group Activity, adapted from [8].



the roadmapping process: Mapping for the future state,
mapping for the current state, and then mapping for
the future-current gap. Furthermore, back-casting
process was carried out for the following two
overarching steps to cope with the long timescale up to
2050:  a) the
orientation up to 2030 to identify technology
and b)
Roadmapping with the back-casting orientation up to
2050 from 2030 to build a vision for 2050 and overall

steps for realisation.

Roadmapping with back-casting

development themes and directions,

2.2 Workshop Design
Taking the

workshops were designed in total, as shown in Figure

above into consideration, seven

1, with associated schedules as follows:

e  Roadmapping Workshop 1 (15:00-17:00 on 8th
October 2020): Assumption Setting and
Identification of Societal Issues

e  Roadmapping Workshop 2 (13:00-15:00 on 27th
October 2020): Identification of Technological
Issues and Suggestions of Solutions

e  Roadmapping Workshop 3 (13:00-15:00 on 13t
November 2020): Value Proposition of Suggested
Solutions

e  Roadmapping Workshop 4 (13:00-15:00 on 27th
November 2020): Identification of Support
Needed from the Government of Japan to
Realise the Suggested Solutions

e  Roadmapping Workshop 5 (10:00-12:00 on 4th
December 2020): 2050 Vision Building to
Contribute to Carbon Neutrality

e  Roadmapping Workshop 6 (13:00-15:00 on 14th
January 2021): Overall Discussions regarding
the Outputs among Workshop Participants

e  Roadmapping Workshop 7 (15:00-17:00 on 28t
January 2021): Review Session with the JSRAE
Board of Directors and Auditors to Reflect their
Feedback in the Final Outputs

2.3 Remote Implementation of Roadmapping

All the roadmapping workshops shown in Figure 1
were facilitated by the authors of this paper. To carry
out these workshops, CISCO Webex3, one of the video

conferencing applications widely used around the

3 Webex by CISCO : https://www.webex.com

Opportunities and Challenges for Remote Implementation of Roadmapping: The Case of Refrigeration and Air Conditioning Technology Roadmap 2050

world, was used for remote implementation with
screen sharing, camera and sound functions. With the
workshop participants, ten participants were carefully
selected from the JSRAE member companies and
universities by the JSRAE Board of Directors. These
ten participants were delegated as the working group
industry-level JSRAE
technology roadmap for the year around of 2020/21.

members to produce the

Prior to carrying out the workshops, seven key
technological areas were identified as top priority by
the JSRAE Board of Directors. The key technological
areas identified are as follows: 1) Food technology such
as cold chain and food freezing technology; 2)
such as refrigerants,
and JARef; 3)

Compression technology such as reciprocating, rotary,

Refrigeration technology

thermodynamic property table
scroll and screw compressions, inflator, refrigeration
oil and lubrication; 4) Heat exchanger technology such
as fin-and-tube, shell-and-tube, plate and
microchannel heat exchangers, condenser, evaporator
and heat transfer enhancement; 5) Frost and defrost
technologies including phase change and heat pump;
6) Next-generation refrigeration system technology
such as control of steam compression refrigeration
cycle, sensing system, actuators and control system for
new refrigerants and slightly flammable refrigerants,
and latent heat sensible heat separation air
conditioning system; and 7) Desiccant, adsorption,
absorption and chemical technologies. Then, the
working group members were allocated into five small
teams with two members (academic and industrial
practitioner) in each team, to work on roadmapping
based on one or two key technological areas.

Each team was asked to work on the tasks given at
each workshop through interactive discussion, and
asked to finish the task before the next workshop if any
work done is left uncompleted. As indicated in Figure
1, overall discussions between the workshop
participants, which correspond to Workshop 6, as well
as review by the JSRAE Board of Directors and
Auditors, which corresponds to Workshop 7, were
conducted as a means of iteration, refinement and
finalisation of the workshop outputs.

With data used for the roadmapping workshops,

relevant information was collected by each team prior
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to each workshop to prepare for remote discussion. The
sources of collected information included secondary
information such as government reports, research
papers, newspapers, industry magazines and other
relevant materials. The reason for the data collection
prior to each workshop was to align the workshop
outputs with the existing roadmaps relevant to
conditioning

refrigeration and air technology,

particularly produced by the Government of Japan.

2.4 Qualitative Survey

After completing the roadmapping workshops and

producing the final outputs, an anonymous survey,

using Google Forms 4, was carried out with the
workshop participants. Questions asked in the survey
were about future opportunities and challenges for
remote roadmapping implementation. The workshop
participants were asked to fill out the survey based on
their experience with the JSRAE technology roadmap
working group activity. The participants were asked to:

1) Explain their views and thoughts on benefits of
implementing roadmapping remotely, especially
from the perspective of your contributions to the
working group activity and outputs.

2) Explain their views and thoughts on challenges of
implementing roadmapping remotely, especially
from the perspective of your contributions to the
working group activity and outputs.

3) Explain their views and thoughts on future
opportunities and expectations of implementing
roadmapping remotely.

The survey results are reported in Section 4, to identify

future opportunities and challenges, and to provide

practical insights for organisations implementing or

planning to implement roadmapping remotely.

3 RESULTS: TECHNOLOGY ROADMAP 2050

This section reports the results of implementing
roadmapping remotely with the JSRAE. The developed
roadmap is shown in Figure 2.

As the result of Workshop 1, two main societal areas
were identified as the scope of the JSRAE technology
roadmap 2050. One area focuses on food loss and waste
issues concerned with

refrigeration technology

4 Google Forms: https://docs.google.com/forms

management from production to consumption aiming
to improve effectiveness and efficiency, and the other
on global warming issues concerned with air
conditioning technology management for energy
supply and demand control aiming to realise
optimisation.

The seven key technological areas mentioned in
Section 2.2 were each examined by the delegated
teams in relation to the food loss and waste, and global
warming issues, and then a vision for 2050 was built
with potential directions identified in terms of
technology development themes. The following
sections report the details of the 2050 vision together
with technological contributions and the technology
development themes, of which are indicated in the

JSRAE technology roadmap 2050 shown in Figure 2.

3.1 2050 Vision

The 2050 vision is shown on the right in Figure 2. It

was built through interactive discussion among

workshop participants together, as the result of

Workshop 5. It consists of three parts as follows:

. A carbon neutral era, in which the shift from
fossil fuel-derived energy to renewable energy,
refrigerant recovery and reuse is being promoted.

. Development of products and services that utilise
hydrogen, fuel cells and magnetic refrigeration
technology to improves the efficiency of hydrogen
liquefaction, considered to be one of the new
options. In addition, maximum energy efficiency
will be realised by introducing information and
communication technology (ICT), using artificial
intelligence (AI) and the Internet of Things (IoT).

o To achieve this vision, Japan will invest in
achieving leadership in technological capabilities
and social infrastructure, for the integration of
standards and regulations globally to seamlessly
develop products and services with low

environmental burdens.

From 2022, this vision will be reviewed and updated

every year as part of the JSRAE woring group activity.

3.2 Summary of JSRAE Technology Roadmap 2050
This sub-section provides a summary of the JSRAE



technology roadmap 2050 in terms of potential
contributions from each technology to the vision for
2050, technology development themes and government
support needed to accelerate the realisation of the
suggested themes to contribute to achieve carbon
neutrality. Further details of the JSRAE technology
roadmap 2050 can be found in the official website of
JSRAES.

3.2.1 Food Technology

Potential contributions from food technology to the
2050 vision include the followings:

- Food loss reduction by cold chain

- Food production optimisation

- Energy consumption reduction by establishing

hygiene standards

To realise the potential contributions, technology
development themes were identified with the aim to
achieve by 2030. There are three themes identified for
food technology as follows:

- Theme 1: Establishment of food freezing and
cold chain technology that complies with hygiene
standards

- Theme 2: Establishment of quality evaluation
model that can comprehensively evaluate from
freezing, thawing to consumption

- Theme 3: Visualisation of optimum value
(optimal energy investment amount) for total
engineering in food freezing and cold chain

Government supports needed to accelerate the

realisation of the technology development themes were

identified as follows:

- Guidelines for industrial development in relation
to international standards such as EHEDG® and
HACCP?

- Guidelines to cope with global warming and
climate change issues in relation to economic
activities

- Industry-government-academia collaboration
programmes to accelerate research and

development for cold chain, energy cost

5 JSRAE Technology Roadmap 2050:
https://www.jsrae.or.jp/jsraeRM/RMdigest.pdf

8 European Hygienic Engineering & Design Group (EHEDG):
https://www.ehedg.org
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evaluation and food loss and waste measures
3.2.2 Refrigeration Technology (Alternative Refrigerants and
Air Conditioning Applications)
Potential contributions from refrigeration technology
with a focus on alternative refrigerants and air
conditioning applications to the vision for 2050 include
the followings:
- Lowering of Global Warming Potential (GWP) of
refrigerants, and use of natural refrigerants
- Promotion of refrigerant recovery and reuse
- Development of new refrigerants for expanding

heat pump applications

To realise the potential contributions, technology
development themes were identified with the aim to
achieve by 2030. There are three themes identified as
follows:

- Theme 1: Search and development of new
refrigerants

- Theme 2: Full utilisation of existing refrigerants
and expansion of applications due to
deregulation

- Theme 3: Emission reduction by promoting
refrigerant recovery

Government supports needed to accelerate the

realisation of the technology development themes were

also identified as follows:

- Deregulation for the use of flammable
refrigerants such as R32 while ensuring safety.

- Promotion of refrigerant recovery to reduce the
amount of refrigerants released into the
atmosphere

- Promotion of the use of refrigerants that
suppress new refrigerant production

- Examination for domestic use of new
refrigerants certified by the American Society of
Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE)?, and certification of
flammability classification

- Safety measures in the event of refrigerant
leakage, formulation of guidelines, subsidies for

installation of ventilation devices and detectors

7 Hazard Analysis and Critical Control Points (HACCP):
http://www.haccpalliance.org/sub/index.html

8 American Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE) : https://www.ashrae.org
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- Equipment evaluation system that considers not
only the GWP value of refrigerants but also the

amount of refrigerants held during operation

3.2.3 Refrigeration Technology (Industrial Applications)

Potential contributions from refrigeration technology

with a focus on high-temperature industrial

applications to the vision for 2050 are aligned with the
refrigeration technology with a focus on alternative
refrigerants and air conditioning applications reported

in Section 3.2.2.

To achieve the potential contributions, technology
development themes were identified with the aim to
achieve by 2040. There are four themes identified as
follows:

- Theme 1: Search and development of
refrigerants suitable for high-temperature heat
pumps

- Theme 2: Characterisation of thermal properties
and establishment of equation of state

- Theme 3: Evaluation of thermodynamic
performance and selection of suitable heat pump
cycle

- Theme 4: Evaluation of compatibility with
various materials and lubricant oil

Government supports needed to accelerate the

realisation of the technology development themes were

identified as follows:

- Statistical database for heat demand and
exhaust heat of factories that can be used for
heat pump specification

- Technology development projects with industry-
university collaboration for development and
applicability verification of refrigerants and
suitable lubricant oil

- Funding such as loan scheme for new business
creation

- Deregulation for system installation

3.2.4 Compression Technology

Potential contributions from compression technology
to the vision for 2050 include the followings:

- Efficiency improvement of compressors

- Compressors compatible with new refrigerants

- Environment burden reduction by improved

compressors with natural refrigerants

Opportunities and Challenges for Remote Implementation of Roadmapping: The Case of Refrigeration and Air Conditioning Technology Roadmap 2050

To realise the potential contributions, technology
development themes were identified with the aim to
achieve by 2040. There are three themes identified for
compression technology as follows:

- Theme 1: Efficiency improvement of compressors

- Theme 2: Adaptation to various refrigerants
with low GWP

- Theme 3: Establishment of refrigerant-saving
technology

Government supports needed to accelerate the

realisation of the technology development themes for

compression technology were identified as follows:

- Subsidy system to encourage the introduction of
energy-saving products

- Development of communication infrastructure,
including the development and dissemination of
5G/6G infrastructure

- Subsidies or tax incentives for capital
investment by manufacturers

- Subsidies for research and development with
industry-academia-government collaboration.

- Regulations and standards for slightly
flammable, highly flammable refrigerants and
toxic refrigerants

- Tax incentives and subsidies for development
costs and capital investment for the use of

refrigerants with low GWP

3.2.5 Heat Exchanger Technology

Potential contributions from heat exchanger

technology to the vision for 2050 include the

followings:

- Dissemination of high efficiency systems by
improving heat exchange performance and
reducing heat loss due to frost formation and

defrosting

To realise the potential contributions, technology

development themes were identified with the aim to

achieve by 2030. There are three themes for heat

exchanger technology identified as follows:

- Theme 1: Development of heat exchangers with
ultra-low refrigerant capacity

- Theme 2: Improved coefficient of performance
(COP) and further comfortability due to

independent ventilation of internal air
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circulation and heat exchanger
- Theme 3: Promotion of renewable energy
utilisation, and control on maximum power

consumption by heat storage mechanism

Government supports needed to accelerate the

realisation of the technology development themes for

heat exchanger technology were identified as follows:

- Certification, purchase subsidy system or tax
levied for models with a small amount of
refrigerants charged for air conditioning
capacity, or models with a small amount of
refrigerants charged for the capacity times GWP
value of the refrigerant.

- Certification system for models that are highly
comfortable and energy-saving and that have
functions effective in preventing heat stroke.

- Certification and purchase subsidy system for
products that can handle the utilisation of
surplus renewable energy power generation and
limitation on maximum power consumption by

heat storage mechanism

3.2.6 Frost and Defrost Technologies

Potential contributions from frost and defrost
technologies to the vision for 2050 are aligned with the
heat exchange technology reported in Section 3.2.5.

To realise the potential contributions, technology
development themes were identified with the aim to
achieve by 2030. There are three themes for frost and
defrost technology identified as follows:

- Theme 1: Energy-saving by promoting the use of
air-cooled heat pumps as heating sources

- Theme 2: Utilisation of air-cooled heat pumps for
stable heating

- Theme 3: Improvement of energy-saving
performance of air-cooled heat pumps for
heating purposes

Government supports needed to accelerate the

realisation of the technology development themes for

frost and defrost technology were identified as follows:

- Further subsidies to increase the adoption rate of
air-cooled heat pumps.

- Data analysis, usage and disclosure for the air-
cooled heat pumps used in the government

buildings and its effects on carbon dioxide

emission reduction

- Subsidy for further technological innovation
particularly for universities

- Formulation of framework for the target value of
heat pump penetration rate and other

technologies for carbon dioxide emission

reduction

3.2.7 Next-Generation Refrigeration System Technology

Potential  contributions from  next-generation
refrigeration system technology to the vision for 2050
include the followings:

- Environmental burden reduction by next
generation refrigeration and air conditioning
technology (absorption, adsorption, heat storage
technology, etc.) that actively utilises renewable
energy

- Widespread use of heat pump systems that
enable high-temperature heat generation for

both home and industrial use

To realise the potential contributions, technology
development themes were identified with the aim to
achieve by 2050. There are five themes for next-
generation refrigeration system technology identified
as follows:

- Theme 1: Realisation of a system that can
operate with high efficiency from high to low
heat load

- Theme 2: Energy balance optimisation by
networking the total heat load

- Theme 3: Promotion of utilisation of waste heat
and equipment development of refrigeration, air
conditioning, heat pump using waste heat that
can be operated with low-temperature waste
heat

- Theme 4: Simplification of equipment
installation and development of its technology

- Theme 5: Establishment of element system
design, operation and performance prediction

technologies linked with Al

Government supports needed to accelerate the
realisation of the technology development themes for
next-generation refrigeration system technology
identified as follows:

- Industry-academia-government collaboration



programmes for new mechanisms, materials,
refrigerants, construction methods, devices and
IT network.

- Development of a performance display method to
cope with improved heat insulation

- Funding such as loan system for system
development and new business creation

- Deregulation for system installation

3.2.8 Desiccant, Adsorption, Absorption and Chemical
Technologies

Potential contributions from desiccant, adsorption,

absorption and chemical technologies to the vision for

2050 are

refrigeration system technology reported in Section

3.2.7.

To realise the potential contributions, technology

aligned with the mnext generation

development themes were identified to achieve by 2030.

There are three themes identified as follows:

- Theme 1: Development of absorption,
adsorption, chemical heat storage materials with
suitable physical properties

- Theme 2: Elucidation of phenomena in various
absorption, adsorption and chemical heat
storage technologies and establishment of the
theory

- Theme 3: Establishment of system optimisation
technology for high performance and

miniaturisation

Government supports needed to accelerate the
realisation of the technology development themes were
identified as follows:

- Deregulation of technologies relating to food and
beverages, biogas, coalbed methane,
cogeneration, geothermal and solar to accelerate
further technological innovation

- Strengthening of incentives to work closely
together with the public and private sectors to
promote further development of absorption,
adsorption and chemical heat storage
technologies

- Activation of public-private research projects for
absorption, adsorption and heat storage
equipment that cover both domestic and
overseas markets and industries

- Activation of an international consortium backed
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up by the government to enhance Japan’s
technological and dissemination capabilities to

foster further technological innovation

3.2.9 Next Steps for the JSRAE Working Group Activity
In this working group activity, an industrial-level
technology roadmap was formulated with proposal
orientation. The roadmap shows the direction of the
2050 vision and technology development themes for
relevant companies, universities and government
agencies and academic communities. By showing
common issues in contributing to the realisation of
carbon neutrality by 2050, this roadmap shows the
first step to strengthen further cooperation between
industry, academia and government towards the
acceleration of technological innovation in the field of
refrigeration and air conditioning technology. The next
steps include the followings:

. Exchange of information and opinions with
relevant stakeholders to brush up the roadmap
contents, and also to identify roles of each
stakeholder contributing to achieve carbon
neutrality

. Internationalisation of the JSRAE by using the
developed roadmap

. Formulation of implementation roadmaps with

detailed routes to contribute to the 2050 vision.

4 OPPORTUNITIES AND CHALLENGES

This section discusses future opportunities and
challenges for remote implementation of roadmapping.
The workshop participants were asked to complete a
qualitative survey. The response rate was 80% (eight
out of ten participants) and one response was obtained
from one of the observers who is an administration
officer of the JSRAE. The followings report the survey

results with discussion.

4.1 Opportunities for Remote Implementation

First, high attendance rate throughout workshops
can be secured. While the workshops were carried out
remotely, a majority of the workshop participants
indicated that remote implementation enabled them to
attend the workshops relatively easily because it
significantly reduces the travel time and cost of

participating in the roadmapping workshops. While
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some of the JSRAE working group members were in
Tokyo, some were in the Kyushu, Kansai and Tohoku
regions. Remote implementation enabled them to join
easily through a video conferencing application, from
their locations. For the JSRAE working group activity
for seven workshops carried out over approximately
four months, the attendance rate throughout all the
kept 90%.

discussions can be recorded for absentees so that they

sessions was above Furthermore,
can catch up before the next session. Even after the
Covid-19 pandemic settled down in the future, remote
implementation can be included in the future activities,
for example with a combination of face-to-face sessions.

Second, inputs from observers for workshop outputs
can be frequently obtained for refinement throughout
the roadmapping workshops. For instance, due to
remote implementation, the observers, the JSRAE
chairman and deputy chairmen, could join most of the
workshops and provided inputs to the outputs.

Third, teamwork with task delegation can be carried
out with high concentration. Remote implementation
provided the teams with opportunities to visualise
views and opinions, for example on the PowerPoint
slides, during discussion in the workshop. This
enabled them to capture and understand the topics
with relevant materials shared on the screen from the
beginning of discussions, without leaping out of the
scope and aim of the workshop to produce the outputs.
Remote implementation of roadmapping has
potentials for high productivity and efficiency in idea

generation and effectiveness in information sharing.

4.2 Challenges for Remote Implementation
First, depending on what kind of IT environment that
workshops participants are in, discussion can be
destructed easily. As the workshop participants were
accessing the CISCO Webex from their own locations,
the IT environment for each participant was different.
If any connections are unstable, discussion could not
be carried out smoothly, especially for teamwork. To
cope with this challenge, each workshop participant
should be sure to secure a stable I'T environment prior
to the commencement of roadmapping project.

Second, interactive discussions and the quality of
outputs produced by workshop participants can lack
the sense of accomplishment as a whole, compared to

face-to-face workshops. While task delegation suitably

works for remote teamwork, exchanging views and
thoughts

participants can be difficult due to communication

through discussion between workshop

barriers in the virtual environment. To cope with this
challenge, roadmapping should include pre-survey for
participants’ preference on remote communication in
terms of camera and sound functions and also include
sessions for information and opinion exchange, to
provide workshop participants with enough time for
iteration and refinement of the outputs.

Third,

participants was difficult with remote implementation.

relationship building between workshop

One of the benefits that workshop participants can get
from involvement in roadmapping projects is to build
relationships between participants. In the virtual
environment it was difficult to provide such a mood
and environment enough, compared to face-to-face
workshops. To cope with this challenge, roadmapping
design should include earlier sessions as face-to-face,
where feasible, combined with remote implementation
to provide workshop participants with opportunities to

build relationships for improved activities.

5 CONCLUDING REMARKS

This paper has reported the real-world case of
developing an industrial-level technology roadmap
remotely in cooperation with the JSRAE, together with
future opportunities and challenges discussed. While
Covid-19 vaccination levels increasing at the time of
writing this paper, the global pandemic continues to
impact many business activities. Implementing
roadmapping remotely continues to be demanded
worldwide, and this trend is likely to continue after the
pandemic, taking advantage of rapidly evolving digital
solutions and platforms. Future work includes further
consideration of digital tools and techniques, not only
to cope with the challenges but to capture and
for improved

understand future opportunities

roadmapping implementation.
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Platformers and the Public-Private Partnership Governance
Architecture : A Model of Dual Integrated States in the Modernization Model of

Infosocionomics
Mitsuhiro Maeda*

Abstract

Lower income developing states need to adopt a kind of ‘integrated states’ polity architecture in
employing the latest digital technologies in establishing their social institutions of financial and capital
systems.

This paper analyzes conditions of functioning ‘integrated’ states.

The condition is that they invite private sectors, especially platformers, in the governance polity and
thus compose the new governance architecture of Public-Private Partnership (PPP). Nowadays some
platformers act not only as private firms, but also as members of governance polities. The case of
Alibaba Group shows the high possibility of this kind of governance.

The PPP type governance architecture will be compiled by extending the concept of ‘co-evolutionism’ of
Infosocionomics.
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LTz MDGs (Millennium Development Goals) &%
#20, Rk FEOPITEEALENALSORERD
ANTWIRNWD, AR SHTN D 2 5 1|
HDHDTHHERDHIENTED.

F3RNERDOZ X F ST 255 RIS R DD, F
ik RE, RrlcE R RR RENC Téﬁ?ﬁ?‘i%ﬁﬁ%‘@
7D ORI EFAEOBETHS. rRFIESE EET, B~k
EHHAET DT ENTEAHLLTH, BRI, R tha Bz
DT= Ol R 3 S E e QYRR RE EEE DL

1 HEDOEM

AWFEDO B#L, 4 B OFEE EEA TR E O
VAT AIZBWT, GRS B O BAR LT DI
EREL COLTed DT IERRE T T 228 12H5.

EFIINNRTIY, b7 a— ¥ — a0 OiEfRIc

DN, FH3FHEREVIEZ FERRL TR TNDHEZAT
HLHGELD) . FHLERE, AN B OHIR ThHa—
2y NIEFERIETELEE Z DI TR Th D, 2

WAL, F—my NN, TVT, T7UHEO RO
T, I—y SO RIS 2 T B SR 12 1 e
TEDHLOD, ZNLSNOT VT, 77V I IE O K A-1%
FIEGEE L OBD AT SN TNDEE 2 BT TR
Thd. UKL CESFRIMIE, Rk, Hik, =2, BEh
AORARE AR | — I BEAR7R<, HhER E oo To ik T sk U

RALBER T DR THD. 4 BOMRORGIE, S22
DFEIFTAREL THRALNDNEIRI THS. 2015 FIZ[H
BoE A S TH IR &z SDGs ( Sustainable
Development Goals) i, 2000 75 2015 EEETa £

Received on October 3,2021

ZLGENTOAZEEMD RN, 207, %R EE -
FENC 1T DR BRFE D720 Ol EEF i Db 512
WCHEY T T VEE T HZ8E, Za—\JE—Taro
SHORER, FICESHNERBBEEDLDERLNE D%
WETHEERFETHLI LIRS,

%F I EE LEICRBIT DRFE R BEIE D720 Of| %
RO FEIRELTETBZOLNDLONL, JeitE K ORI
B FENER U FIEREARGICEOTERET S, &
VIOLDTHD. Tk, BT iR, SESZEETS.

R 72 5 R, SERYEICBI T 20 =7 i Elic K -o5<b

¥ PRUAR ST PE SE RN R B R, Advanced Institute of Industrial Technology



68

AT e

DOTHD. V=T T, £ TO-ETAT LI, JetEED
Wo7=to LRI LR E WU > G R L2 HERE TS, ko
HEMEE RIS [E 25 S 7R LRI U O UMFELEL R,
LVHEZFTTHS.

ZDOEZFITSIHTZIRY, 4 B OEEIZRIT LR/
N—FEREL, EREER EENZOBEZE, FIZZTO
BEBIEFER EEINGEY, LOIFANE, A% KAIE
LTV, BRERIE EEICESTORD THORE
L, el E R OVER T EER EEEDEEED DL T TH
5.

— 77, it H1E A2 % (Applied Infosocionomics) 2337
92 F R AT 1 (reflexive modernity) O3 z 512K HL
T, BIFERORFROEARILIZBNTE, ZOFFID
WD ATREME S KELBIT B FTREMED D, FHRAIrfRE W
I ENE, ¥7 A (Giddens, Anthony) Z 2L > THERS
NISEMRAEEBRICRET 2R ThIb 00, IR Wt
FTIEEREACT, EMEOEREIZET 2% ER LE
D FEH O EZ R T T L AR TWD. F206
RS2 TIE, BRBER EER, FYoMEsail->
CHEHEE R ORI iR R EDER A L2 O LI TARARIC
RE B2 DRIBEME AT T 256, TOLI20% R
Ze, ¥NTFTFa— R RIRN, LIS, ZO8E0~ VT
Fa—R&ix, *7V (Negli, Antonio) K O ~—ho %5 [E i
(E2) ICBWTHWLNAEETHLV LT Fa—RDOEK
ThD.

AR, 2% (Infosocionomics) K& UM 1%
HEZORIMOM IR A BT HZLILD, B
i EEICR T ARRFE LSBT D72 Ol R 12 B
DIME OV NVF F 2 — BB OTT VAR T D%
HiEd 5.

ZOETNVOMEEZRTE, LLFDOXH b D THS.

VL, HREEER FE, St E L O RERER FE
LIT B BB ER (N FF 2 — RRSS RERIR) 2 v
TIRF BT DT Ofl R i A HEtE 52212 kD, T
RALDOHER I T2 HEWHEL, Jo g R A
y, SEEEOERE T AT H IS RETHDHEBE X D. &
D8EEILT DIL, FIEMDT VA NVETThD.

Seik [E K OVET R RIS EENREIF TS BRI OT0D Ol
FEFNEEAT ST, 4 BDEIRT VRN hTUAT F— A
—vay (DX) RO T XNV HIRRBIG T LRIOZETH
0, BEEDOZIZBNTIE, FbELT VALV HIZEDOLD
DG TDRIOZETHD.

— 07, —EERESES I B 1T E (inertia) 2 £ 0720,
il EEHE A DA LW B S B IG LI A1, FRiRICH L

W E SR L T D6 DI T2 813720, —fRAVITIT,

OB E S HIEE A BEAHERREL, BLOEAIR O A
EPET D LIT0D. FLOEI AR RIS DE

AT IS RS 2B D A & OB HER SR &<
bbbz Thy, Tk TRESHELE O E (incumbent
traps) | EFESS.

DTN, BEFEEE FEIZBOT, [BESHEROR )
WZMadZ e, MmO T AN OB EEKTLEZA
BRI HL97, AH LW A B D=0 O
Bl a DD EN KDDL, ZRIEHIEO~ LT F
2 —RBRISE BRI O FLE L C, ERtESICB 2% R
R EE ORI KEL A LS80 EEZDHTEN
HXks.

TN T, TDIHe~ VT F o —RRIEREIKIL, ok
FREFRHNC LS THRETHIENTELIEAID.

E21T, ZOEFEHNICOWT, FlitEEr Rt es
EERL TOA A EFREVHOBEEICERL, ZOKEAE
FEVIMRAEIEET A28, FRi~vAFFa—REg
BRI A S 2 AEFIRE OTT VAR TIEN KD EE
z25.

EZAES, BB EZ SO/, SIEOFERRIL, 4t
VAT LOH T AERERROIZ L THD. A4 BT, e
VAT BITRBWTH T A RE AR (TN F 2 A
%) L5 208, EFOBRFIETBREWEREN_LNT, £l
NOERITEAESNDIEN 2. FE L, HF L
i, EROBIFNTHIZELEHIZEZ LN TND.

— )5, H# il 4 #1 ( Comparative Institutional
Analysis) DI NF U AGEGOEZ TS D061, 4
HEZ OB PSS AT DO H ST A ONLIFICH
201, EFEOBRTRMLO FRICE TR AT T
VAR AR CE AT THHIZIBE . WIZE 2T,
EZ OB R BN H T AREE TR TE RN IS
25— i THD BRI S AR TES
RINTe X, B VAT BB T BN F A O T
RIIAE TN THTLZ LI 2 5.

BRI EEMLTT A TIE, 2059725 2 512 E L
T, 16 it RicBthS I LRI B VTS
Lo BROFRELL T, THEEZR, BREZ LS
EFR D3 >OFREERL TS, EHEEF IR 16 i
A5 18 et idicds, EREZRIIMA 18 titfd
M5 20 AR E RT3, @5, Lix, 20
FFIC BT, o ERICH TR AN ST A%
BRI T DI LITRBIL QW LV ETHS.

TAUCKLTEHR T T, EREZREVOFZHED FR 5]
RIS T DI ENTERWIEO BEEMENE E->TRTERY,
FIUTHALT D201, FLOHEEEZEWVIBENS %
A Z DL DL D RREERL TWD. (B
WALA I LT T LT, BREZRZEOVITERED M
HENKHG T 22 ENTERVWHBEEL T, EREFR O
A D4 DIEREHREEZ T Q0D 2ok, Kb



7Ty N7 p—~—IZ LB E RS ) AR

EZR D BRI RREERIT, FEEOEREZR O Hflg)ES T
HHELTNA.

—HEFIL, B TFO%RREREER LEICBT2ERERE
WIOIZRED AR BN RG22 &M H K 7e v VR 72 [
LT, o T XNV EiiE RIS 20 2 AN Y
DR, FRICBRS AT DR R R AT DOWEEZET 5.
AL B AN T LENT, BRI AT I, BARY AT DN O\
VAT LOIEOEEEFFO, VAT MIBITH RE e
(ORI RDTZD DT T b7 — A THD. AIFILE
i, v —7—27 A (Wallerstein, Immanuel)
DR AT LR TEILNEARELZ L AT LOFE 2
T DbDERD.

BRI AT LEL, RFERREEHEOMBEOZLTHY, buly
WCITERITTHD. AV AT LETL, TERLENTZ I &40
BAR A RO O Z L THY, FEEAH, Fit%ThHS.
PEET AT KL, BRI BB AT AT T N7
BRI LR DI THD.

PERIFTTIR— (KL LTI Z BT =&l ZE R o6 i FE
T, B AT DEE AR AT WD 2O DIEIR 4y L THE
BL7=DX, BHEEITOMAINZERETHD. ZORHHE
ITORMAFAELL T, EFITENICESB THLEET A
T LEMBEDYE, SBRIKEEITV AT DA FE AT L
EIESET N ERRL TR TNDEZATHD (1£3).

AU AN LOET, HRIE RIS EEICIT DR
DR OTDITH BT AT MIB N TREZENRT TR
DIRNEE R H ST U ARETHD . ZNERWNTUL, Y%
SV AT A TIXEARPEE T, R AT AGRTED
FREAR TS AT DOHEEELZR .

=, AVEARNY LOREIL, BREBEER EEOLRL
P, ERFEEIR EEICRBWVTY, FIXEEEICBVLTH
KERMECTHD. B AT LZTERTYH, SLEREICE
WCENDNEIHEINDT-OIITEMHESEOa AN TEL
72eZATHD. JelETHD AROFITIE, RFICEDSS
HOFER, &Rl AT LOFEIRITMTENTIE R LTZH DD,
BARYAT MOV TR IS TV LT
S,

21 AR W TR R ER EED, 2S5 HEThHS
AL F AN DHEGELND TN T AR RE B 2 It D BT
DI, V=7 LBUSI T 2R BLOBUR & BB 3572
JCIIRERR R AT D ENRETHY, Ko T
RN ETE T 555D~ )L FF 2 — R R IG
AT HIEBMD CHERBIE ChLEB 2 BND. —
5T, IO T VLN e T LT DA AN T L
LW NF U AKRER BT EWIOREIC OV T, B
N RO EE EoRE (TBEA#ER DR ) P 212, BEEOE
REZFBEF T2 LT 52 EnE LN ChHEE
ZHib.

- EEtaERIbE T L 12 B A ESRRH

ZDIHRH T ARREE AR T A0S HE
RELTHNF U RABFIHEBZLAGLOLL, BT OO
BrRETROIE, 7TV —~v—ThoHEE X 5.

Wi, EEREZEFLIMSIL CF Ty b7 4 —~— N EM
TH AT ABBEZ O IR DL BET DT BLE
FICIE2. fiEo T, 21 o EERMS, Rk RE
FEIZBWTIE, WERIIT AT AEREIC Sl AZ LD
Mol T Ty N7 —~—E W) RE O EEBZSIL,
REZFBUN OB TE RGBT N F o AL WO TERE
DHNF U AEEEERL, UL THRILL TFT< AT RE
MWEEZHDZEINIEIENR DD, T TvhTr—~—I, H

ICE R RMEEEL TRHREDIEREZBRTHHFMAEELT
IR, FRCERR RS EEICB VWO, BEREFR
B EDHTE REHIROB LI E AL TIT<CEITX
0, tLZ VAT LD T NF U AEREO B NFLL TOEEI %
BRI TOIFELL T A ARETHDHEE 2 S.

ZOXOME R REL ST AR, BT T
==LV RMEMORE, EVWHIEKT, HAFEOH
AEZROETNERTOTIERWOD, EWHONEZDE
RTHD.

i 21 #ALICHBIT DM A ERKIT OV T, BRI TE ]
SO RICBWCHBEND IS, HEOEREZR
DOHIFETEA LWVHIBOITINZ T, BORFE RO 3R E
DM TERBIATLAT ST AL FTLWEREO T S
F U AEENE RSN DI LI, BUFE R o K
A1 THEREL TCOMEED MR DHD LY, F
RELT, BHOEREROHIRAEA L, BUFERFHM
DEERDOEE LI 2ED | REERPHIHT DD TIER
VWINEB 2D,

BHOEREZOHIKAEES L TOREEFRICDONT
i, A EERAL S TR O TR Z L O ZERUR A HE
NTWD. RIFFEIE, ZNHD N TIIRE LT, [2F
DIMEEFO2ER, B EREZBFERHEF O F
K, BT T b7 —~— LD O REFA AT N F 2
HARE D FTREMEZ R FT T2 D THS.

B RGBT ST AE DSBS T 570, B, Al
ERERBUFE, &, LTIy 74—~ —&IZRe R O
BRFRELNZ LD, EREZBUFICIE, 7ERIZAL
DI E L TN T ABSRED IR IS, —EDOHATR
MR DB AEBOHIELRD, D7D ORI O],
BRICIER RIS RN BB L5, Iy h T —~—I2iF, B
LIRS |, RRIIFIEOILR DO HEERL T
TUZ B2 TDIZRIL T, #ER VAT LD H ST A kRS
WHTEIRIC B BT 572 ORERIORE ) B BN LB LSS
TElipD. HANFURBFOEZFHRT IO, 7K@Y
E R E R TRWTERSNS T S AEREIC
FERTERBNENT- T ST AR RS A 1A%

69



70

AT e

HITHZEMROLND. IV hT4—~—1%, TOHETD
ENIT PHNVEREBET22812XY, 2O DT
WIS ZTATLZ L &2 5.
WENZOIH72EICEUNIEZ, B RGBT )
AR T R NLSEDT-0ITIE, BODFERI DS RNHDHE
LB, WHZE 2L, ENLORMME TR ETHIEN RN
X, EREFBEMIEN T AV ENiEET 57T
F = —FN— =L TR, HR VAT AD
R ENCH L TR BN T A RE DY — AR L
TATZ N AIRBIZ 725,

ZOFRMFTHONT, EFL, HRESFICRITH LRI
(co-evolutionism) LV \H&E 2 FIZHE BT 5.

g EzRbT, BRER EEICREONT, BREFBMNITY
NREGNF A RER, BENEOLEME TR TEEER
EZBFNBEMTITOREL DL, RN E L NEHROHD
FHPIZOWCEREZRBFUND EEOSEERBDLE
DEBITHLL DO 2RI HFEL, HBEFEIZOWVT, o
FROSHEZMTEVIFIETHD. FRESFTIE, 20
BEDOMOTEARELTiZ, MDBs (£ [E £5 B 58 4wl bk B -
Multilateral Development Banks) M O [E B fF 0348
ESNTWHEZA, BFHIL, Ty Tr—~v—L) RS
D ERIZONWTHZDIH RS EHRHVIFLD TIE W)
LEZD.

LRI HL, DITFOIIIIR5.
FEHDHESFUTNREMES 21 AL D E RS TRV TH A
FEE EENE, SeEE R OVERRE R FENERL
EEIIREIARD, HLV, BN 75 TR ELE BT
DD ORI EFAHZLED TTLZ LD RO BND . BRI
X, BB AT L, BRVAT DO REES AT LD 3fEHE
EDVAT L ThHHALF AN T AOWEGE, FILmoT Y
ANHRETE AL THEE TS, LWL ST AR
ERIZUTUTRITIE BN, D L5708 F 0 Ak
AR Z8i, HEROERERBUNTE T TITERTH
210, ENET UV EN AT TS TR v —E
SRMIEFI D FEERE, B REGRTLT ST AL D
BILWERBRD T ST AR ARG T DL RDOIND.
OB RIS AL, B s SEeE
TNOGREREZ DL, BEROREEFENIZEITRY,
FIUTEEROEREROHIBHIH G L VI ER TOREE
FEDT2ED A EFEL TIRADIEN RS, HIEFE
& EEICBITBEOERERBUNAZOIOE K
FHBLIT T AR AR T D720 DT, it s
FERALET VICBIT A I EREVIET VEIET S
ZEILE S TERTHIEN KD,

ZITIHLLT, ROIHRIET, LEEORMEERORT %
D T17<.

WETIL, RO FMEZ LT AT CHLIE RS
FROGRE RS OREE B TS, BARNIEEL
(2, B ILE T VOB ELIEHE L T, #3K
O E R EZFEOHU A G L WOMEHZRE R TR 2 b5
MAEFEOIMEEEZEITS. #5212, [2BEO I RAEF
DOEBMEZ R T ZEI/2D, LB EE /3T D AT /3T A5
S DEZFTHEEMT DL, KR TEEN2ED IHAEFK
DRIEPEENE 2 DARPUE, ZIS AT ST U AR TR
HEEZBNDTZDOTHD. H3IT, A F AN T L -ET
DNT, BEEEITICE D& @S AT AL AL AT ZOFERY
DR BLLT- LT, H4I10, THOICFEET AT 2%
RIAVHE AR b T N OBLEETEIR T 5.

3T T, TNOOATHFFEEARIC, hIsREE FE
ZRBITDERERBUFET Ty b7 —~—LDOF R ipFH%A
TNF U AL L COI2ED | HEEFRDE % 5 %R
T2, BRMIZIE, 1, BUFO®%BBER EEICBITD
AL FE AN LORERIR AL, fERELTEE DL
FF 2 — RS KRG I 5, B e D7 DXV EifiT A TR
HLUTZH LW I 722 FIE AR L2 U2 70 g
MAEELINCTD. F21, 21 RO MFICEE L, 7
VT =KD H T U A RE D FEAE, H TR SeIm D
F UL NN ETE A U s AT IEEOBIEIZOVT,
TV R N—T DEFIERY LIS, ZOfiaa 8+ 5.
TV ASRTN =T OEEE, ERELTHEEV) ERER
BURFIZ T ) Shviz7z, REICB W TR R S
T AR IR Lo T2, B3I, TV /AN T —T D
AR ER DD, SHOBFFER LEIZBNT, T
e, BRFGFRA ST AL TIT<T2 0
FRIZOWT, FHAREERIEET NV OEFRE TR
WSEILIRT D LICKOMRFTT 5. IREOEARLOIL, &
ELIERIE R (development of CIVIL legal systems)
Thb.

2 N2EQIHEERICETHETHER
21 R RFEREETL

MEERLL, FRtEFERIEET VOMETHS.
AHEITHE, FEtSFERIEET VOB AR5,

AT, 20 A LI, QBICHELT V¥
BT Z DA TOEITRER R BEE KIZL D055
CZEEEEMNOIER, TOLRttaOREE N HRiEaEL T,
WFEINZEMR T D120 DB F LU TREINTZH DT
B%. 2000 F 7 1, HEIEERFORIMGE THHAILHRFED
MH\ESICL-oTERICER TSN, HHRttads
(Society of Infosocionomics) I3 2005 (235 _EiF Bz,
i FERIEE 7 VL, RS FOREERTE
TNELTLEMTHITOS, B 16 il 1X I BlssS
, 4 Bbiflkst TR0 E 2GR T 57290



7Ty N7 p—~—IZ LB E RS ) AR

DETILTHD.

ZOERALE R RALE TS B TEOBUR & % R
B EEOBRASHERIZB O CEET DD OB 3D
FLADY, S HE AL FThD. ZhU, 2017 LR, B
TUAR L PE FE BN R F e K 7% E i FRATSE BT (Epistemic
Research Institute of Social Ethics: ERISE) £ < D%
i LEOBUR, BURFBIRIER, KPELOMTHED LI
T B TR O T A S L. 2021 BT A E AL
DF ORI D ERR AR T o 2 LS G otk
2222~ (Global Society of Applied Infosocionomics : Glo-
SAD) BFENLSH, RS FORIRE TH IRt Fa
DHREETHLHABEENS RN,

R e SR AW | AV OF - W N SEA o R dsY | =
DF 2 TS AE RS FE0oU =7 (H4) IIRER
TWHARFEIZESTERT DL, LITDISIT5.

HAH, IARALDOMIE (aspect) EVVHIE 2 5 THD. TH#
thaFr LT T LTI, 4 16 ikl XicBdas i
AL D Ey = %, [E F{b (nationalization ) , & ¥ 1k
(industrialization) X OM& 1t (informatization) M 32
DOAEIZ LT A S, ELE, BUROBIE, RiFOE)Z

KO =% /L OEE DI SOEEDELRVEWNEL TR D,

LVIHTETHD.

ZDIHNZ, I YEE3ODAIFEIZE s TR ZHZ LIZIF#
HEZORERFERRNLDD. RIS E 5T D0
FeDHAEBFDOEUT, ZNHDIHDO 1> OMH % R E
IO THIE RDZENH KD, BibFHITEF (L%
BEHL, RFAITEEEZEA L. Z0X5IZ1>OMlE
FRAICEMRT IO, ERT M ESERAE P72
FETHHRNITAIERNE N LD O, ERALO R 78l
XL, BRIORGEEEHIZBLL TITL. ZORER, ThnvE
{EL7212121%, 23D CO R B X 25 ICEHRL TV
AR, TR O P ORER RS Lo Iz 4y
NGV NP AN

20 A% DA, AR SCINL B AL E PR HT LB
BEZZE AL TS, ZOtEH bE, 20 TR HIZRY 7
BhE ThoTRHRICHEERS N AR SR 2, AT R
LS THML TR ET U, [ LORLN - lE
ONWTIXEE R T 2 DD ENH KDL TH, TDE
B AREIZOW I DN W ATREME RS D ks
VIOFTLWENZZOWT, ZOREZEET 5720120, 1F
HACICEN U= LS R 2 B0 D,

— 5T, i boBE RN PRI o TRZELT
b, TRHOT CEFRIEOBXLEEZNOBHENERZD

RTIARL, BRLUEE T —BZOEEMEZ D TWD.

ZOD, IERAGICEILIZH LS B2 03 S b 0B &
DOHERFIZERLIZLOTHAHET UL, HRICBEL T
YN I CTEXHEL THZENLADEN X OWNTIIHREF O

- ERESEEMEET L 2 B | HAEZRRH
L&A BT, R HRALRHROE R STHZ DL DT
TE D RBF N CTEIRNZ LD,

LLEDZEND, 16 HEAd = ZLIRE DI ARSI kA ft—
HIIFIR T 2L D TEDMAA DML FLLTRY, ZOD XD 7%
DS, BEA, EEEE O RIED3>0
1A% DIF TR ORI W CTEFS I R 95D TH
5.

2N, ZMEDAT — A% (stage transfiguration) &
WOE X FThHD. HFEL, FEHEK O RILOKAIE DS,
A 200 FEMEBALELT, K2 LHFHLWAT —U~LIER
LTI, VIO ETHA.

EZIiz oW\ T, EHEEZ (sovereign states) &E D
NELTHEZF T, EREZ (nation states) &ZDNE
ETBEFMI, KUOHAEZR (integrated states) 2% D
NERETHEFMOAT —VHPREN TS,

FE AT D W TiE, 97 @ 7 ¥ 1k (labor-centric
industrialization, £72l3A4—hkA— 2> (automation))
ThHEZE 1, L OHEEPE 2L (intelligence-centric
industrialization ) , 721X A4 —rl /| XA =Tz
(autonomation)) THLIFEFEL T DAT —VIRIFLTH
2.

TERAICOVNTIE, 20 HALEIZCARE, thaR kDT o
AL (KT P H v« 8T 2T 4 —A— a2 (holistic
DX)) ZFRNE LT HIE R T (FRALIZ I AR
BFL TR, DUF, BIZERIL, EFER. ) DAT—
URERLCNDETS.

Fi30, BMEDAT —V BRI T D (7 EANEBR)
J& 1% (sigmoid-curve phase alteration) X V& D H &
(super-imposition) PR TH 5. KM DHEAT —II,
VT EARMBIZH - T, B (emergence) JH M, Z2H%
(break-through) J&j i & OV (maturation) &V )3
DO JFEENAIZIER T 5.

K REIZZENENLFEIOFEKRTHY, HIHmEET,
FLOAT— U2 O CRIGSND R CThsd. 2R
L, BEAT — UM O R TR 12D,
B DAL L COMNL AN T 5 RTE CTHD. AR E
&, YHEAT—URZELT, a0 TS ifirs
HEFFT D RE THD.

HWAE ST MRUEET AT, BMEOARAT —Y D% JF
flE, IR 100 EFELTHS. BIb, FEFIET,
EZF, BFC, FEEL T, EE LT EROERILT O
FAT =V, THEN 100 Sz BALELT, B,
ZE R e ORI R i A3l %

EEBMRET, BIDOAT =Y ORBREIZIRODAT— 0
HEB B E A GIS D, BIBRTORT —Y O RJR w &R
DAT—YOMBLRHEEILFECRHNCFHE Y 5, LnoZe
Thb.

71



72

AT e

IDBZFIZFESWTEHETLHE, LLTOLIITRD.

EZAL 1116 PR30S 17 X M BURm, 17
AL ED D 18 HHfL XS ZEf R, 18 Tkt 135 19
AL E D R & 72 %, EFALIE, 18 Al 1300
19 e (EFM | ORRJRmEERENERS. ) A
BRI, 19 HALHENS 20 AL EIE AR, 20 1
FlE D 21 i R e D . EFALINE,
20 THALAAEDS 21 ML AE (B FAL T 0 R R i LR
NED. ) BHBLRE THD.

ZOESEFACICET S5 BoRIE, BFEAT (ER
E k) DR EE FAC (Fe A E FAk) o HELR &
OEEELTIRADIENHEES. AIG, 30> ETH M
O ETHEREZ S5 SR @A 5D TN aho0, it
RAT L& RET b1, BRERE G TR, faE
FEVIF LRI T OBy EH WA CE AW EEM AR L
NN D0HY, LBZEDEEMITH 4 mE-oTN, &
WHZ LB,

PEFAL 11, 18 221 3h D 19 g E A R R,
19 AL 20 AR Z N2 R, 20 kL3
5 21 HALEERRID IS, EEEL T, 20 fibfi
35 21 fitf 1 E (BE3EAL T DR RE SN E 2D, )
S, 21 HATNEND 22 AT NIT AN LSRR &7
5.

O ERICETES BORIUE, EELT (F5E
PEEAL) OB R EPEEL T GRRErEE (L) O B Rm e
DEBLLUTRZADIENRHRS. iDL, o ETHER M
O ETHHBEE DT | EE A 5D TV DHH o0,
R BERORIF OB XA LT 751X, HEEEZTT
1372, ABEFE AL L VIO LW EE R OB XL EH TE AN
BEEMEZFF OIS OHY, LovbZOEEMITH 4
EESTUK, EVIZ LIRS,

THEHAGIZOWTIE, 20 AT NS 21 il TITNT
<, HBEFHEIZHHEESND.

L EAE A& R UL T L OREETHD. ZHITK
2L, 21 o4 BIL, BRICET L8R E IZH
BEEEZ L HHEBEICH A EFIEOMA A,
FEEACICRE T 2R HE 25D i L L R E 2 d
LHBERFALOMAE DY, K MERILO3S>OEIZOE
BELTIADNDZEERD. HAEEZE L, LD EZE
{EMHE DOAT —VEFIZB W CERE R P RAR w5
HFCTHEL D OBHDFT R TERRD T T AR Th Dl
AT,

RS ZOAMEE THHATHE T, RKFICHAESR
LWV A DIRIBE THHD. ASCHE T EB LTI,
MAEFROHFE R%, 20 ik ELIEOI—my L[k
RO B2 SBRICE &, O EREZRICID IR
ALLTVA.

HAEFOEREFE OCEREZ LRI, 5%
100 fEMAHALE T D HBURH, J2Rk R H K& OV R H 0
REEBEWLLOLE 25D, BRI, ASEFEO
FINCLDE (D) LT D L5275,

20 AT 21 AT EIZ O A EZF O HER BT,
I—uy SHAMELTRAZENE RS, FiZZoa—uy
SN, A AL ST A/ NRIRIC O EIL TR X DD
LD, 20 AL T, EU HiA oA 2R, 21 fif
FERTEERN Y L OB L3 TR, 21 ik
TP N BU AR L T,

21 T 22 il - IZ O A E FAL O 22 B i,
TOTHREMELTRAZEDBHNKS. FIZZOT VT A
WL, ttpez AL 2/ NRmc oL CiEx DL, 21
RO TR E B EOFKEFITOET R Y], 22 AT
W7 T e TR, 22 AT TG
DFEE LTI EL TS,

22 AT 23 AT IZ O A EF L OB I,
Iu—UEAMIEL TRAZEN RS, BIZZDsm—n
NARA N, il E AL T2/ NRE I EIL T2 DL,
22 AL BIET e — VA O IEN AL B, 23
HALHT L T — L - R T A D3RS T DR, 28 il
NI =L R T A BT DRI E LT D,

DI C, RS OMEE L, &
BN B Lea—ay A DA O HUEHE A IOV T o
FgeatEd D, EDBI0LE, EU &) F4723 20 fibfd
%0 —my ORI AOLND R H THHDD, T
RALDERIZEIF A EE DO — MR B 2R D TH
DDINEIDEHRTHZETHD.

FloTRUZE, IEZEOLDOE, S5FTH7L 16 il
PRica—my AR U BRI R R THS.
—HTENIEI—ry R PSOHRIZRB W THE SN
HTEITR D8O DEERIFHIZ 22 /0 TWlzDIZ, #ik
Ja—nJE—Tar PN, EERETABICEETIEE
TpoTWA. ZOXIRFET—my/ EIR O 2R F 503
—fEEN T a— 3L e REZ U H — R LB LN T e AN
HAEZFIIZBO T RN EID, ENHZETHD.
Bih, BU BoOHEAEZE, EORETa— )L 242
X —RE725h, EWORTEE, otk o HlkFE & O
EXZ N THZEZESTHLNIILTNIHETHHDT
5D,

ZORBICEAHIIELLTIL, HlZITHEH LS ASEAN
(GREE 77 #[EHA : Association of South East Asian
Nations) %2365 (76) .

1967 EICK LD ERRE L L Tt ka /- ASEAN 13,
1975 FOXNF AR GIESS, 1992 FE DR T T4
SRS ICEB W TR A RA= T T4 7 B RE L.
1992 4|2 AFTA-CEPT (ASEAN Free Trade Area -
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Common Effective Preferential Tariff ) DBHAALARE,
OB R ZHEHEL, 2015 RI2IE AEC-2015 (ASEAN
Economic Community) Z 2231 L7-.
COIBRREFEC T 5 &, 22121, ASEAN Way &
MEIZALD, EU A SIERESER LM A O ik it I
HZENHKD. EU M AL ASEAN G L& ik T 520

THERIIEZREREN D HLLOD, FRFHZ, BITIZHENT,

mEEZEOHE B OE REF A 2 2 Uk 5 & 2 4
THEVOR —~DOAREHAWDIEL AT THLLT DDA
EH I DM RO TR THD. AIHA HOMR T, a—n
ySPSOHIFIZ BT IR E O# G B R L o#hiEz
A D LMD ET .

T, FE T 7Y A R BRI UIZRFEITIE, EE K
% SADC (R 7 7V 7 B 3& #£ [A] 1K : Southern Africa
Development Community) #5385 (J£7) . ZOHFFET
1%, DFI ( BH % 4 @l # B : Development Finance
Institution) D EFE Ry T — 27 B FED H 73T AR
ELTC, HRARARD I T ARERE R R 1= 3 KO D PR
ARSI TND.

AWFIEDORAAA THEH 5L, ZOWIE TR DFI
DEBEARY NI — 212 X5 g (BT B 28 o
E REZREEH kL, AF Tk (region) | EFES. )
HSF U ADOFREMNE, LT DIH1Z705.

FLICZAUE, BRI RS HE R E T L Ofl
B, BIbfea EE 2 EREF BN O-IRHNES LU T2
DIFFRELTRDZENFRETHS. DFT IXBR T 7 AR
D, BRI T 7 AT ALITRET, AL T CilESND
AT 7 AT U AT TRR], EIESIMSE CH A2 S0

RO THLID, JRE 2T GO ET DT LT IR,

IO, BFOXENLT NEERD. BT AT A
MI2BFOXEEZ T2 %, TANKFE2% 7
(officially supported) J&E95. ZOZENLEEIZEBITS
DFI (369 BUM R &R £ 72> TRy, BUFOIR FETH
BB TIZHA. B DFL I, k&L TXBUF OINTITT
ETDHNLLTI= DO TIESH DL O D, FERIZITBUF O —E
ELTIRADZEL HRETHHI T2, DFI OEEE RV Y
— 78 EARIT—FEOE R E R BN O #ilsli s A L LT
ZDIELFHETHDHZ LIRS,

—FTHEATINL, AR CHRETAI2EDIHREERIC
BRDNEEZNT.FREL TR ADZEL A[RETHSD. DFI
AR S L QIR BUR OINBICIFAE T DML LI D ThH T
DTHD. ZOWE, PR AT, F R E B
F& DFL 2341, Do Ui AT oL0 )12
EOJHREEF THHIEITS.

FRERBNITZLL_ EDO XD O RIREVERHY, 4 1% DIFSE
MRFIENDEZATHD. EFTMEEBT 7Y BB T
DFI 3 [E REF B LITMSIL TS R 2RO T F

ERIEET Y T2 HO ) HEESRH 73

AERY LIS ETHMNBEEEZAL TR, 2B 1 HEE
FOREMERHLEE R D, EHDN LR L TENTND
DX, EHLBMLTZ, 2017 4F 11 IR xTRYYF
AEE 50 FFETL e ¥EDO—REL THESNZHA DFI #&

L S EITRITA4 DFL EORER THD. SLOREIL,
FEBEMOBHEEELZ T2 %2<, ME © SDGs
(Sustainable Development Goals) BriRZ# AL, DFI ©
EEERY T —212&o T 7B 20 b & HitE 35
RONEBERIAL T

22 KBHIESWIZE T2 HN\F O AFEDOHRE

BRI RS2 RAEE T VORI TIE, ZOFE
OEFIZHONTITE—my U, ASEAN B, B2 iX AIREM:
ELTCHE T 7Y DB OERNHHIE L, AEFE LT,
BEFAEL CODEREZN 10 2EREL EoFEET
AL T ETRHEEIN TN EE 25 8 TIEIEE AP
otz MAETHERIIOSEFTEHREZBNFOAINEES
NTWI=HLDTHD. (- T, A EFMEELL, AN
HEREZFBUFH O R LI L > THED LN DO TH
BZETIRB.

ZHUZH L TARBFIE TR T DL, 7Ty 74—~ —2)
REEM O EEPRAEERO PR FERD1 2L TS
ATBEEVIET N THS. 2070, EFLOBEEIZ DN
TiE, ERROIDT, HRDOBF L) EEPTIHEDTHS
ZEERHEEL TOARER O FHA S R R LET LD
B2 BN TEESROIERIEZI T ZE R BIT/2D.
B FEYEET ML, LROIERT AT AZBNT
B OEhE, BFOBHE KV — ¥ /L OBEDIONE
EHNTVER L TWDEDIRRITI D, FREnaER L, E
EROERILEL TET /LT 22> TREESN T
WD, ZOOHLBURDENE D AT ONEFER THY,
EZ I TEEHEEREVHIREOEZFE R (sovereign
states building) 2%, EZ/L I TIXEREZ LI EED
EZ 7% (nation states building) 78, EFALI TIIHA
[E]% (integrated states building) 23ED HNDHZEIT/25.
ZDEFEFOEEN S BRI OV BRI it
FTHE, TNENOBIF CHHETARITRIZNL > T,
FEEF L, BUF (governments) &) ERNRITHE A TH
HEVHTETHAS.

—75, AENMREETDHET VL, EFEHE, BUFEWD
IEREGIVEELC, ERICEAL TSI S E LTI 2D
TEERDD. ZDIHNT, BUFEWI EENLGEIVEES T
ICBL TR AR S L TIRZA DN EF &L, —
FEDH NF LA, LS EZ2D. —FEO A /NF AL LT
PR DHZEITRY, ENEEMT D EMRITBATOBUFIZIRE
ENDILIL, AL DOEBZDIENAREIL/RD. RDD
NDENED T ST A BUNATHIZEDTELERDBHL
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AT e

WD A NF LU RE WAL BDOTHY, REEETH
57Ty N7 d—<—Th>Th, TOEFFEITHUNIIEZ DI
DOTHIVUE, HAITH LR D AT T AN F L7
DHIENFREIZ/RD.

HNF A% ERONFERETHEREZ, EEOH
B, JTEHETIE7L, ROGNDNED I NS A% R TE
LEENTHHETHE, BEOFER T, HNF 2D EN
BT DA DN BESNDZE LR, ZOFER, b AT
TG AEAEIZ LS KD Z LN FERES I ERHT LU
RO FRLIN IR AT N T ADALZAED, BIS 7 /3 F 0 ARk
\2727%. ZOIH7RBEENE, WS T U AGEGr, LMD,

TR O LRI BE T I BV TR, Z0do7E 2 Ik
ST RO A DELRES N, ZLOBENTZERBPEH
HSTWa.

RFHIZHFIEIL, 7 T4 7 (Greif, Avner) (IZLDHDTHD.
TIAT OBEE, 7 —Dima BEEL T, B Ear L7l
JEx 7 — BB LTI A, FDOAREHER IO
THHAL TV D THS. TOEE (1E8) hHFELE, Tl
BSOS ITHT TO R Tt v % Ot E — 1y
ARICBNWTE, 7V 7 B EOMOREEARL, I3—ay
NEEANFNR, V= /U7 ICBITDBUFHIE, 3—aytE
FAHIEFEFIEH S ICHONWT, TRy — L8G4 L
72hDTHHIEEFFEL TS,

LD REERE R FERILET LV EMAEDED
L, LT OXOIZ%5. R, 16 il iEnn 18 it
B ECERE R LI TEREO ERB R ST
ARERED B L 5D T-DIT, O FERIVEF T S F
ARRERIR ML L2700 THY, Zhudy — 28l L THiL
HEND. 18 Hhfd 1T 20 bl T ECEEEZF V)
TERED AR P RERI 72 1 X F o AR OB % B =D,
D ERIDE G INH ST ARREZ R L2720 THY,
UL — 2B L CHBE NS,

—J7 20 A ELIED S BIZR W TH N T T
DO EE EHDHZLITRDERT, o FRIvbL A
NI ST AR AR T AL D TH LI LRI/ S.

Y EOZEmS, FHbRBmmicB oA EZO MM E
BETT 2720100, ERILREIZB W THAT AT AITE
WCRDHNDHNF U AEBEDONFE R E T DI LT
ThHHIEITRD.

23 BRVRTLETIL

EREVIFFRIZ BN THE VAT DTFIZRD SN
T ZRERE DRI DWW THRIDFA T2 AT RS L TS,
BHEEITOBE AL AT MFZENHD . BHEEEATIZIT RO
RUAT LITBIT LRI 2R EL, SR AT AL
BEARYAT AO2EREE B A0 H O A AR L
TW5(JF9).

BEATOET VAR RETDRENE, 12 il 2V T
FRTH EZ ARSI LR THY, Ziud 11 fhfdic i
IR OB LI=~ 7V TR AL E e R E L C0D
TIATERFETDHLOTHD. Bk ees LT
I, MDIRLTWALIOIT 16 e XL o LiaEs
R G ELTNDZEND, BT LK NS T4 7 D5
FRLERS TR OV TR TRV LAY, EFESZERN
TED. 2B, LIEAHEFATOMICEbLH /5120 T
I, TRV EEREBLIZIER, LS.

BHEEITIX, IERICRIT DA AT AT AOHY
RETHEBOBREL T, EAROHIHAZET TWD. BlD,
TREVIFERIZB W TR, 2 TOHEVATAICBNT,
BARZHEIL LHET DN 2 ORI IES VW CTREZE SN
JEIIHE T AT LAORBER L TNDHENIZETHD. 2D
EZFIIMMOLERFE, FIZIET 4 —T—AT A DI
BAREFR AT LEEBIERE NSO THLHEF 2D,

BEEATI, BV AT AOF O 2 2 H EO I LE
ROWETEZD DT HIEZERD B, ZhbE e AT A
LR AT AD2ODFRNTELDT-. ZIH2O D L,
IRIZBIT D2 It v AT MZHHBEL TRLNDHDT
HHETD.

B REEITOFEBICLDE, Bl AT L LI TR FHEHE
ZHHIGEHIE THY, BARANICITIRIT, FEkatt, WEIEET,
SRR, (RS IC I TSNS . b0k
FoTHAET AT MBI VBB WO B EE DN /N
VAMSREDNMEIRE NS, B B ARMILIC L DA LS
WINTROONDZ LTS, ERIZBIT DSV AT LD
RERRA IR E T D EERENK CTHLEAROHEIIL, REMIC
1L D& AT ML TRFESH, fEET 5.

— 07, RFIZESTHETHIEE, BARZHHSEDZLE
WRIOETHA. BAREIEIHT H7-0121%, BHEEITO
HFEEME 2L, BE&EEARITII T 28 2M072 15 HAIE R
RNUELRD, B LT IRRICE TR RO
ZETHY, BARET, ROE AT ANICERS N7
IS &> THERRR B IN T RO ETHD . EARE
W 2729120, FEl Ot EIC > TEA I 5280
VETHY, TORERIOEHIE &1L, BR07eE AAE
ERRITRDENIZETHD.

ZOWEICEELRHEL, BRTHOT T4 7
THD. TP AERROENO D E, TT7A4 T HERE
YN ET 2B ARTIGZ RG2S AT AT
BULEE RN AT U ABREONELL T A DI LD,

ZDEHRBARL AT BTOWTIL, MG EE o A
EHEFFT A ENMEELRY, 2T H B AR LIZL-T
HREIND LM AT AOBEVELITE O RRDLEDOLRS.
B, &fils A7 AT FEHREZ 720, (M Ch ikt
DREEEN RO BND. ZOREEER Kb -5 E1TI3T



7Ty N7 p—~—IZ LB E RS ) AR

B RAT REDE DS LIRN.

BARYVAT KL, BEMEPROONDHZEITTHIETHR
HLOO, EEMETTINT 28R LT, BAROHEL D AR
DONDOHEREN L FEDLD TIXERB W& D. BAD
PEIE S VX BB TR THY, D JRBLAIZY A7 LT B
VY. ZDYRZ DHLHBHNEFRIC BT A AR5
NRDENDLDTHY, LTI ITEIIFELRD. I
NPV AEEDO TSN ELEZASTHS.

BHFATNEAR T AT SO ER L L TET TODDIE,
IR Ths. F1%, BHNRAREMRE HREL ok
KEHEORWTHD. H2ik, FITOFAEL, AEERA
DA BRYEL T Y PE 2R - RO i E OfE T ThhD. #5310,
i@ ETHY, BERAIIER R IRF OIERER VIZED
HHEDS RO, AL, BROYAZ /ML S, TURT
AT REARED R, ~yUHSREOBR THB. HEIL,
RERITORRNL THD. FH6IL, FIRRIKEHE DI THY,
ZHUCE DD EHNNTHE N RIER T8 o72. BT,
EHEERRO2BREOFAETHS. H8IL, MEIREICT L
—REDNT DL DEI TG OEERE THD. HoIT,
AT ORAICEHERIOTEILTSHS. H101%, VA
T TFAT DT FRERLELTOLALYyPRE OFATHS.
W1, FEHMEBESOFTETHY, THICIVIRITOA T
SUABBI IR B e o0, H120F, 4, A HIKIE
~EVHEHBEOFRAETHD. H131%, HFHe s
ROFHHEICIDVA EEHEEORETHD. FH141x, T
NDFEAELEZLICHY, 2KV RV G oA -5
RGN, FoFrEE M, AR, M SO Z2EAIER
THZEE T,

2AAFE AN Y L-ETIL

BARDWFE DN, (RIFHREA I SRl AT A8, [H
LOBERC HERELZHIBE R AT LD2ODH|EEE 2D
BHEFEATOET VITIREEATD. — T, thav AT
MBI DEAROHILREEE 2 57061, B bS8
BN LCREMNLEN (FATAFT T ) & i Ebi-
ST ERFEEDEREZZIDNENDD. HDHIERV AT A
ICBWTHERBEENFEL TOIUE, BARL AT 225
LC, AR L CASEHRE T TEARZIGEL,
AR AT DRV THEESTHIEN KD,

EWMEEAHIONL, EARMICRBEETHS. —J7, #&
BPEE DT RITITZLOE TARNRBEARAI K THY,
ZDIHIRANMRIRITIR U CHERBUR LTINS, PEEE
L, 20 AL ELIRIZR W T, BANICE R EF
OEEITHHE R TELX X2\, [EREFBUT S E i
FTDHEEBOROMEIZ OV TET MELELDOEL T, #l
2K ERITOBRBEROBZ X T BHD (1E10), FRA
FATrE, 1992 4. ). EREZRBUMOH CHEEBURAE Y

- EEtaERIbE T L 12 B A ESRRH
TOHRITEHEBOR Y/, LMEEND.

DI, BTV AT LAOHICALND, RFEEAPEE
BURY REVIBUR OB N BT HZ LI Lo TRV A
TLADOFDIEBREELIRL COEWVIT AT AT FEEY
AT LERESZEN KD, BAROHIGRIRIZIBWVTIE, 2
DFEEVAT LT, BROEE LU TOMAEZHIHLOT
BHHZETIRD.

FEHNL, ZOFEEVAT LEREFATOBMMI AT L)
BARAT LA INL C/EIEDET VEEZ R, A AR
U7 A (Industrium) &7 VEFEATWS (J11) . A F A
NT AL, HEVAT AOFIZENT, SRl AT A, &
BUAT DR OFEEV AT APVEARDBETEE N OMEREIC R
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WCAERMNZ (R ERM 72D BB LTV AT ADZETHS.

AHEANIT AL, EDOHTTEREL CEARDEEFEAN ] )
D HNAZLIIR B DT AT L ThD. A X AN
U0 ARG, HERV AT AW TEVMEN 2T huid e
DIRWEE/R T ANT U AEEED 1 D ThDHEF R D.

EHEZEOCEREZLENIIERED A /3 F 2 AR E T
THOEDAMNA L Z AN T LORGELND A ST A
A RIZL, A X AN T LAOHEEELNI A T A
WDBFIHERIL TR THNDDOTHS.

THEEZE K OEEREZICEDA 0 Z AN T LAOHEIZS
WCITRTBHIE (E12) THRAR2LZATHY, BT DL,
LUF DIz 725.

B AT ZZOWTIE, RS REE R Ik TR
F R OVE BEZE O A iy B s OB 220 T o4
PEEFERL TD.

BEARYAT MIOWTE, BHBATORRLTODESNL,
WA R MG BT EE AR B ICBRGL TN 5.
BEEITORMIC AL (E13), L TFDX515. H1E
M FET 12 D 156 fHfion T TREITHY, Zo
RN BT TS, PAEDS L, IRRDSREAEL, #1314t
EARDBIERS . H1BUFEEHIE 15 s 17 fitfd
WZNT TOREITHY, KFUERF R D Z ORI E=HE )
IZ&oC, R, FREBITENELN. F2RM I8
T 18 e D 19 HARICANT TORATHY, H HRRH
DZORFHNT, SRTHITEL, RBRITIZERLZ. 52
B EEENT 19 A2 20 AT TSN TOREIT
HY, KRR, KAWL OEEEHEE T D20 IZBUT
DEFNPEEST-. FEOBE RN ELIZOBIORE
HTHD. HIRMTEIIT 20 B ETHY, HEHE
BOZORIZER T EL, KEOT VAT 4T XY
FIELT. ZNBERETC, 21 ibfdo4 BILE SBUF EEHIC
HD. FEEMAOERECEBERLN, THOARNFHESED
v, MEBERFIIIERLTEY, £22haE4{+5
MMT (Modern Monetary Theory) H Tk T 5.

OB HBFAT DR B A F A FERALE T /WIS Tk
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AT e

OTHDHE, FHIEFFEMOBUFET, FTHEZR TH5.
F2BUR EEMOBUF LY, EREZ CHD. HIBUFEE
HOBUFEIE, EARMIZZIEREZR THV01E, 21 it
WZBW ISR CIEF LI — B —ar AT
WHT, TN OE R EF S BAM CTMNL L T 2h7e & Ml
HITHU DN RARL 2o TERY, G7, G20 D EERH
HHEENE B2 > THRTWAD. B EROE REZR O Hisk
IR L L TORMAEEROEH R mE->TRTEY, BRE
FERAERD2oDIEED BN LE 4B E L TR
ZDHTENMKD.

EETFEINCOWTRDLE, H1EMFEINL, AEHET
OHBEETAHIEVERITITEENILOO, EHita%
IERALET AN HRETHERICITE TRV, F2RM
FEMZRB D H BREOREL, KEFEICLDHERO
BIMELFEREEGOEREBLL THO TR THHDT
bote. BB EHEEZR K CEREZREL COREBUF
B HIEAL T TANT I T — (T T 74— 1) BREFL
72D THD. FAETH, EREFRBUFICEDHIE A7
TANT I T X — OIS EE R EZ R U, H3RME
BT 2EARS AT AOFRZEIIH BB ERICEIDLIbD
THY, FrHBEFRLE, REOR 3 HE, LY vFr—
BHEDRE, L — T BHEOKE R O ERBUED A A
R BN DL, PPP (F K #E # : Public Private
Partnership) &8 LRSI A2 D <R ) 72 BORFIZ &
LBURORERTHS.

YL EEBET 58, BUNHEH, REEEM4MbLT, —
EHNZBE AR AT AOREEL, TEE 2B W CIBUF O&FIH
b T, ZOBIFOREX, RHIILU TEMEER,
REZRE NUEK7R) fEEROBRETRD, LDz
5.

BENTREE L AT L THD.

PEHEL AT AOREEE, EEICRITIDEREZOEENZ OV
TITATHEHIE (E14) ICBWCRERL 72 ZATHY, TOHE
RAERRDE, LFOIIT25.

PEFET AT LOREEE, NGB EEORIIL, 2TOER,
EZRIZBWT, BREFBUNNERE T REEERA /S
AHERED 1O THD. EREFBUN T e IR O
72D DFEEBUE ORI DN TET AL LIZS DI,
M EREORBEERI L. EHITENEEICLT, T3
BAFE 2L M98\ B R OB A I TV 5.

MHV B e E1E, LTI 0 THS.

BT, BUMIE, B IR B3 28R DB
FOIEARN T A R U SCEEZ RO, AT, 2o
SCEE, —fRA9121E NIS (National Innovation System)
LIFENAEDTHY, HATIIE Var, LWIIE 3L
FoTWA.

H212, BUN K OBURNBIERBEBIIE, Z NISIZHSW T

BRPEEIEE A DAL, FHEOZEEELZHEED. X
TRAEIZIE, Bl ORI E, MBSO ER 4 ot
DND%.

TEFGEO T TERELREHEZHOLON, FHFT 7 AT
VA, MGG CHET L7 74T AT AR TERH, #iE
MO R TG LIR>TODET 7 AT ADHFIRT
HY, TNEHEMIHHS Ei2 DFI (Development Finance
Institutions: BIF&RER) ThD. BFERET, T
LS AT DB ISRV T, BORAE RISV
SNDT7ATUATHY, BIRFEHFT 7 AT AE72%. Al
b, B HTIIERICE>TEELV (socially optimal)
EBURF NI 2 Bl CGRAMERR L2 D720, BURFAS
RO BEBZ > THOMEEEZ G T 2L TNDELED
THY, A TTANTIF X — T 7 AT RAEHIMEEET 74
FUANMBTHD. B RSREREELT, A7 TAT
IF = T AFT U AEIFIHINEFET 7 AT ARG S
LEAED DFI TH5H.

M BRZE R, THBIDINA T, BAFOREEB Y

RN FE EORRE ) &R > THRATEEZITILOTHS.
M ERFEPRFEFANGGEAL COD IO (1E15), EHE
BREDRS RO IEEIZB WL, BUNIZLS TS
~OB 5O IRIEIZ T AT (T 2 7)) 1358
Wi 4+ (excessive competition) £720, ZLDEIEDOEFE,
FERELTCOMEFITTE ST LD, e RIRORFELS
BAFEIC Lo T ELLARVR B 0D, 20T, TFE L@
LICAI> THRS AZHIR T 2L ebIcK (D EERE
TS DT LI R Y B A PEL Tl IE B4 (adequate
competition) ZHEHE T HZ LIS BIRORRF LB L
T FELWZLITR5.

ROREI, TSR ISV, BUIZERBE Y /L
Bt BRI T DR B MERR 2 A SZ2VRRE T, 20 kD
TR A T3 AR THD. T DWW THAD
WPHEEREE MR L, AARICB W TREREE AL,
R ECHH 4T e > 72 b O M T B (administrative
guidance) LWL D THB.

ZOHBITHRV BIR E|IL, EBMEZICB W TAALN
HZlE, HARDIBEPGFESS ODITBHRE O L7 FEREBUR Y
JIZEDRMEIE~DORE N ZFFOFIEDHESLL TWDHD
LEVI2 DD LM EFITRETHHLOTHY, LT LLIHRT
— AL ATREZ2 D O TR, — 7 TH9V  BRZE B3I,
FE LR TOHEEICBWTETORIICRALFFSHDT
BDHEBZDIENTED.

UL bZBEg 58, B AT L, BRVAT LR OEE
VAT LD 3 JEINDIDHA L ANT LEND, EARDHGEA
WHDHTATV AT LEEZDIENHE, FloinEFTHED
AL, AFANY DO, HE BV TEEREZRE
FED BN, 1T E R E R U TR Tnb e
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WHZEITRS. Blh, I BWTE, EREZRBA=2T
TAT B FAE L THEEE, 1 T2/ F AN T AIBWTE
KROYEFES A7 V3 Al > TNDERDZEDHRS.
BRI ER COREER, IHEHOEREZRO MK
B EIZONTIE, ENDBIEREEA LT AN T LOREE,
I Z B W CE B E 2 R 7L COSGEL ZBEICHERS
HIEINTED. s 2T LD OHEROT- IV E
BRI AR R AR THY, BARV AT MBI E
DOWHRALTZBOROHEE DR R R ThHDHI=D ThD. HEHETA
T IZONWTIE, BUEEL T OV ERIC Lo THERRIZIZ R
ERENDHHEITE X, 4B OERRHEEEO PRI RE V.

3TSURTA—T—LEBERBARANFUR
31 A VAR M) D LEFOERLEIIILFFa— FEIF
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Cultural Phylogenetic Analysis on Swiss Army Knives

Minoru Matsui*

Abstract

Cultural phylogenetics is one of the approaches in cultural evolutionary studies and is widely used to
study often tangled phylogenetic relationships between cultural traits such as transcriptions. Design
study researchers often use correspondence analysis to reduce dimensions of design products’
characters described by binary categories, and subsequently group them by cluster analysis. This
approach is problematic from evolutionary perspective. Here we perform phylogenetic network analysis
on 61 Victorinox-related Swiss Army Knife models, consisting of 55 contemporary models, five
historical models, and one original 1891 Swiss army model which did not originate from Victorinox.

Keywords: cultural phylogenetics; swiss army knife; ancestral character estimation; cultural evolution
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A Study of the Relationship between Career Self-Reliance and Job Change

Kiyomi Miyoshi*

Abstract

The purpose of this study is to examine the relationship between career self-reliance and job change.
We conducted a survey of items that are work values, career self-reliance, and social skills self-
evaluation. We analyzed the differences among the three groups based on job change experience, and
differences among the three groups based on consciousness of job change using the analysis of variance
approach. The results suggested that those who had changed jobs more than once were adapt quickly
to the new environment, and have low awareness to work for their organizations. In addition, those
who proactive about changing jobs were highly conscious that career development is their
responsibility and that they work for their own growth.

Keywords: Job Change, Career Self-reliance, Work Values
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Regression analysis with propensity scores Empirical analysis of
SDG performance and financial indicators

Yukihiko Kawaharada®*, Hidetaka Tajiyoshi*, Kazuhiro Hatakeda®,
Yumiko Kashiwagi* and Yusuke Miyoshi*

Abstract
We conducted an empirical analysis of the relationship between SDG performance and financial
indicators using regression analysis with propensity scores. The results showed that SDG
performance was not correlated with growth and profitability scores, and only safety score was
positively correlated with SDG performance at the 1% level of statistical significance. In addition,
we could not reach a clear conclusion about "more family-owned companies than non-family-owned
companies (general companies) are the top performers of SDGs" at this stage.

Keywords: SDGs, financial evaluation, Propensity Score, Correlation analysis, STATA
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. logistic dum_good_ynl grp_score pft_score saf_score

Logistic regression Number of obs = 114
LR chi2(3) = 37.40
. . Prob > chi2 = 0.0000
Log likelihood = -60.317483 Pseudo R2 & 0.2367
dum_good_ynl | Odds Ratio Std. Err. 7 P>|z]| [95% Conf. Interval]
grp_score .9737883 .0353307 -0.73 0.464 .906946 1.045557
pft_score .8899765 .0779806 -1.33 0.183 .7495411 1.056724
saf_score 1.131031 .0284288 4.90 0.000 1.076662 1.188146
. margins,dydx(sat_score)
Average marginal effects Number of obs = 114
Model VCE : OIM
Expression : Pr(dum_good_yn1), predict()
dy/dx w.r.t. : saf_score
Delta-method
dy/dx  std. Err. 2 P>|z| [95% Conf. Intervall]
saf_score .0217778 .0023368 9.32 0.000 .0171978 .0263578
. Togistic dum_good_ynl grp_score pft_score saf_score _pscore
Logistic regression Number of obs = 114
LR chi2(4) - 81.27
o Prob > chi2 = 0.0000
Log Tikelihood = -38.385372 Pseudo R2 = 0.5142
dum_good_ynl | Odds Ratio Std. Err. z P>|z]| [95% Conf. Interval]
grp_score .9434417 .0440336 -1.25 0.212 .8609673 1.033817
pft_score .8672289 .1005827 -1.23 0.219 .6908916 1.088573
saf_score 1.062972 .0331173 1.96 0.050 1.000006 1.129904
_pscore 351.375 396.1561 5.20 0.000 38.5556 3202.242
. margins,dydx(saf_score)
Average marginal effects Number of obs = 114
Model VCE : OIM
Expression  : Pr(dum_good_ynl), predict()
dy/dx w.r.t. : saf_score
Delta-method
dy/dx  std. Err. z P>|z| [95% Conf. Interval]
saf_score .006224 .0030523 2.04 0.041 .0002417 .0122064

B 2: <EHEMRE 1> OMEARSE R SDGs /X7 4 —~ 2 ARG & OAH B
LB AT HY T B A= T B L
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. logistic dum_good_ynl dum_fb_rank7 saf_score

~ CSR #'& % v 7= SDGs D37 —~ 2 A5 Hr~
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Logistic regression Number of obs = 116
LR chi2(2) = 36.52
. Prob > chi2 = 0.0000
Log Tlikelihood = -62.14748 Pseudo R2 = 0.2271
dum_good_ynl | Odds Ratio Std. Err. P>|z]| [95% Conf. Interval]
dum_fb_rank7 1.733455 .8230616 1.16 0.247 .6835241 4.39614
saf_score 1.115407 .0245608 4.96 0.000 1.068293 1.164599
. margins,dydx(saf_score)
Average marginal effects Number of obs = 116
Model VCE : 0IM
Expression  : Pr(dum_good_ynl), predict()
dy/dx w.r.t. : saf_score
Delta-method
dy/dx std. Err. z P>|z]| [95% Conf. Interval]
saf_score .0195891 .0020665 9.48 0.000 .0155388 .0236394
logistic dum_good_ynl dum_fb_rank7 saf_score _pscore
Logistic regression Number of obs = 116
LR chi2(3) = 79.05
N Prob > chi2 = 0.0000
Log Tikelihood = -40.880693 Pseudo R2 = 0.4916
dum_good_ynl | Odds Ratio Std. Err. P>|z]| [95% Conf. Interval]
dum_fb_rank7 1.144747  .7065367 0.22 0.827 .3414672 3.837693
saf_score 1.047209 .0289717 1.67 0.095 .9919381 1.105561
_pscore 260.5916 271.183 5.35 0.000 33.89712 2003.355
. margins,dydx(saf_score)
Average marginal effects Number of obs = 116
Model VCE : 0T
Expression : Pr(dum_good_ynl), predict()
dy/dx w.r.t. : saf_score
Delta-method
dy/dx  std. Err. z P>|z]| [95% Conf. Interval]
saf_score .004943 .0029108 1.70 0.089 -.0007621 .0106481

B 31 <AEEARG2 > ORGEERE R SDGs /37 4 —~v U AL RIRAR 5% & O FH B
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Development of Methods for Understanding the Requirement of Office Space

Satoshi Yoshida*

Abstract

In a situation with a pandemic, the purpose of this paper is to develop a method for understanding the
business characteristics of the user while focusing on the office function, focusing on the importance of
understanding the content required for construction. To that end, we focus on the interdependence of
components in the business on the user side, which is the target from the perspective. Then, we will
develop a method for clarifying the requirements for architecture while maintaining logicality and
objectivity.

Keywords: Business Characteristics, Design Process, Design Information, Modularity, Integration
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Table.1 Analysis of remotework surveys

A percentageof |B percentage
standerdaization |[standerdaization gml'-;!euf‘f-:r?t;affeof
of business of product "
process structure business process
1) percentage of [cOVariance 0.94 0.63 0.38
[department with ati
telework correlation
coefficient 0.560 0.43 0.25
2 percentage of |covariance 1.08 0.73 0.43
[department with
promotion of correlation
telework coefficient 0.73 0.52 0.29
3 percentageof [COVariance 0.98 0.69 0.56
business process: ati
with telework  |correlation
coefficient 0.64 0.49 0.38
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Trends in international standardization on agile and DevOps

Shuji Kinoshita*

Abstract

In this paper, the author reviews the international standardization activities of WG 29 Agile and
DevOps in ISO/TEC JTC 1/SC 7 Software and systems engineering.

Keywords: international standardization, agile development, DevOps
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Development of new online cognitive test and long-term effects of physical
exercise with musical accompaniment to elderly people

Masayuki Satoh* and Makiko Abe*

Abstract
We developed a new cognitive test (Brain Assessment, BA) which can be performed through online
without any medical professionals. The important characteristic of the BA is that it can show whether
the rate of the cognitive change due to aging is within normal limits or not. We also assessed the effects
of 5-year’s physical exercise with musical accompaniment (ExM) to community-dwelling normal elderly
people (The Mihama-Kiho follow-up project). Compared to persons who did not participate in the class
of physical exercise, the ExM group revealed better cognitive functions.

Keywords: Dementia, aducanumab, Brain Assessment (BA), The Mihama-Kiho follow-up project,
Physical exercise with musical accompaniment
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A Survey Report about Research of “Intelligence”

Atsushi Shibata*

Abstract

There is a long history of interest in human intelligence. Now, through the boom in artificial
intelligence, research on this intelligence is making remarkable progress. In this paper, the history and
latest results of such research are presented and discussed.

Keywords: Artificial General Intelligence, Artificial Life, Cognitive Science.
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Design of Systems Architecture for QZSS Application

Keiko Shimazu*

Abstract

This paper reports on the practical study of systems architecture designed in accordance with the
Systems Engineering Process Standard (ISO /IEC / IEEE15288) and Systems Architecture Description
Standard (ISO / IEC / IEEE 42010). These standards are applied to an early warning system in the
event of an acute period of disaster occurrence. The warning system uses the broadcast timing assigned
for disaster reporting in the L1 band of the quasi-zenith satellite system (QZSS).

Keywords: GNSS, QZSS, EWS, MBSE, Systems Engineering
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Neuroimaging analysis with a focus on brain activation experiments

Ken-ichi Tabei*

Abstract

This paper will cover various types of brain imaging analysis, with a focus on brain activation
experiments. The paper will look at the differences in use between clinical and basic research,
principles and methodologies, and interpretation of results.

Keywords: Magnetic Resonance Imaging (MRI), Voxel-Based Morphometry, Diffusion Tensor Imaging ,

fMRI, resting state-fMRI
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MBI, T RE IR AR RE G 0 T DT LN TED.
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FEEN 2 EERL R BUEE)NC K-> ChHWD T mNcEK. AY

MHITEAL FEBR & 0 & L7 fi#dT 135

W TITEI R O EITIZE > THEHD I RS D . Zihve s
PEIERERE S, ZOFERZIE L, KA A O Mk o
LT HFEN DT Tha. LR Gz AL
fighr F1£121%, QSI (q space imaging)<°> DKI (diffusion
kurtosis imaging)72 6%, QST X° DKI (2o Tt
mE s RIhZO[T].

DTI RO

DTI (%, KK VB OREHHEDIRIERD, ko> BEIRHHSE &
DIRREEHEE T HZENTED. TD7®d, MG EFICED
FE DOZEVEFHM, $tE RRIEZIIC D & DR B O
BRI EICRI S TS, DTT I, 4RI 1T 2172
JEBERBE LR T2 T FIEEZHWT, SEHIE#RE
(mean: diffusivity: MD) < fractional anisotropy (FA)
REDRTA=HZIY, M EE L G 5. FA 132848
DL, BRI VBT DKILEOR G MEERL, FITHEIC
IFWAKIEHCTIE FA RS, BHEOEWAKILHOGE T
1E FA WSV R H 5.

DTI D/ T RA—%

DTI OMiT —X OEAFIZIX, PR & LRk
EPI (echo planar imaging) %\ %. MR %5 0O FEE
XY, Z \ZxtEL72 3 DO EAfE (eigenvalue) &4 EA A
IR T2 D 8 DOREA 7ML (eigenvector) P
72, X 6 B ELRD. S5 DTT Tiddtikieik (o-
factor) = 0 OEEHMIETHY, 5t 7 DO T —Z M HAKR
WFETHD. WA EIN$ 5L BRAGRFRINIE & 3573, #ilidk
753‘%\ (EEPLHT Y NG WA SRS E THAS TE L7120

Tk FmEBREL L7277 —4% (high angular
resolution diffusion imaging: HARDI) 73\,

DTI DOfEHTCIE, JE8T 2V OE A EE A2 ML h
B, EAHMIZE SV T OIEHIRE THS ADC fili<°
RS CHD FAER EOFEN VLS. ADCHHE,
FA fEEhE Nzl FMEEL TRy E 7 LT BB A
ADC ~wv7, FA ~v 7 LS. ADC ~ 71X, IMEBETR7:
E TR @ WD E A & . FA v 7" Tid A

BEHK AR N E N D, F 5 EE. BY
Te T MEIERUZ I A1 FA BT/ IMETH D 0 12T
S, BB RITITRKRETHD 1ITESL. KE
FREFEOMZIE FA= 0.7 Fii#s LIS L~ THD.
rﬁiﬁﬂ)ﬁﬁn‘ﬁf@ﬁ‘ EINDHZELIZEY, PR R
fEL, JHZE I FA 1ﬁ75 KTLIEY EHLIZDT 5. 7
/l"x’*"f'éﬁi”fﬂf‘ 1%, FA fE B0 ERH (8]

3 “D@Iﬁfﬁ'@%k@lﬁﬁ@lﬁ/{m\/v'@&;é% 1 &
HRIMD x,y, z KR ORHEIC FA fE2 TR UL 0%
RGB &y DfE& 31U, b MiRiREROEIT 1A
DHEETEZ. BRI X @ ) 3R, Y i Gig)
Fk, Zoh (ETF) 13HF CRREND.

JEBT L DIERO BB 7 VI OfE A B & HE
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EL, MMM O E1T% DTT (Diffusion tensor
tractography: ¥L#T Y IVNTFI NS T T 4—) ELTERRT
HZELARECTH D, HHEIRITHPRBIEO A S (seed)
EEREOREZD ROI ELTEREL, BEAEEEA I
ERRETHZET, ROL NOIERT V)V DI RRRESI,
K722 NI > TEEF %, DTT (3R L iR
HERE L DONLE BIFR R 9572012, IMAERAVE T o
| A E Pl te |y G QUAYSY

DTI %, 28 XHRHEES ORI IR AR S D . I OAFREAR
HEDNRAE 35 &% )7 MEIE UL L7 AT/ RS2 5720,
MR BAHEDSIREIN T2, otz diHEn N tbdh s, £
DIZORERHINT TN T 7 4728 OFFNT FIEPHESRE NS,

3.3 fMRI

fMRI D J 2

fMRI (TR OIS, M ORI THLEEFL~E
ruav b, FHRETHLMERILA~E T e OENEF
L TRt RGBS e D I & 15 25N Ch 5.
MATENEED LA Z AL TV ET PET LRPEDRIE
ETHD. MOBRIEHIAEL TRATRIC TSI Z b
DRI, Bk 7o BFERE L eh i L7 I TG B A N Ok & 72
IR TR ZAE VIR IZRY S22, IMRT D872,
PET O BT 2I07RE a6 C, IERT IO 70k
RERTIETRYMEHRLTEL. £, Mo 2k
W, RS OTEENIX LT 4~5 BN THELDRD,
RER D FREEIZZ U E B <72, L LI A— NV ENLCTHY
TEBDZEFEI S AT AR DT ENTEL -0, I TBA 72 b
HE~ B 7L U TREREMAT DR FHT R B Y — v
272> TCWVA. rs-fMRI IZKL T, BREZEATR! MRI EFFIE
NHZELHS.

fMRI O AZ/RT . ML, BREFBELT~ES
ney (ERFEL~EZaE, oxy-Hb) &, EEZKEL-
#OREDO~ETaE Y (BEFE{L~TE/ vy, deoxy-
Hb) BN FETD. BFEL~T o AL KBEMERTHY,
WO I EL LSO T SISO O F b s b e
VHOER EL . Tbh, MIICREEE X0, Thi
XL, BEEE b ~T v LB IRTHY, BiGENz
T EE TGO F IO T DI 35, ZORER, BiEE
W, MRI D 545505, MIRIEEA & EHLBEHENTH
XN, BRTORBEEL~TI O ORENEDL, BLE
F~ET R ENEINT 5. THEMEITIEL, B
Fl~TZ/ e DRATD. TOR, BBFL~TSuE
DSBRENBARS DT DG RN, AR IRIZ R TR
fe~EZaerOBEEIT EFL, HRFE L ~E/ a0
B35, 2KV AT MRI [ B0 {bxit -
O»N fMRI ThHs. Ziix BOLD 1§ 5 (Blood
oxygenation level dependent) &FFIEND.

fMRI OHIE

fMRI ORIENL, E@H O MRI JELIT R, FCHEE
By TITW, 2O, BB ORRIICS g
IR BV 2R T 3R E 5 2, ZOMIEENC > TolEfitos
NWADE T O OB AL 2. YEHORFH & &[RRI
EPI i3V o, IMRI TIIALROE S AL OBIEEIC
Kbl T\W57FT o hxa— (Gradient echo: GE)
EPI iV o5, EPT TRIEL, A7A4A 1 s 50~
100ms Te&i, AR TIL 2~3 B2 %. EPL ClIES
NI BRI TS BN 2 BURICE D2 D2 LN TEDN, FEHH
7o F R NP 7T, T1 SEFRE R 8 O S s
JEOR eI % FRHZHR i L C, EPL Wil maabEd
ZLIZ RV IERE R MR 2[R E T ED.

FEROZLMEOT DI IKLURIE T AN ERSHS.
fMRI (ZHIEM 72N, SINE O W 1S 2 5BV
B CHERE ATHE TS, MR IR OIFETNIC IS ER
STl ML TREELMATEIRRDEIZE SN T
5. ZD72 MRIDAE 52 ObOILHE LT 523, AT
FRE DAL HAAL DS K RE & B L3 5728, IMRI
DINERRNITER LBV, FREAE A LD =% THEFD
EMRIEF<ITITEA T, B TOBREZTT.
fMRI Okt

fMRI OfEHTIZ, MRI ##5 ROV G4 2 O FEMYT
WCHWDDTIEZARL, SPM 2L %M, ATLBLROHE S LB
AT . AL ICIE RES DT T, VT I A b
(realignment), =LY AX— (coregister), fifl)FHIHE UE
{t. (spatial normalization), it (smoothing)7s& A3
HD. FEMIIMEEEZS B SN 9, 10].

VT T4 AN, SEALERTIE (head motion correction)
WXV BB O E AL E1TH. B EM EIX, 7B
(x,y,2) &[El#E (pitch, roll, yaw) 235725 6 DD/ 3T A—
Za R OMIARLEENG, TRt I T I CTLES TN & A A
E95. M TREG FICHSCH RE BN S0Ioc LT
BN, ZLOLGETNTLES =8, BN ER IESHET
b5.

aLURZ I, FEREEI RS REIBR O E A D AT,
FERE BRI BB D7, BRI ENEHE T HMEE T
TR IR 072\, Z D728, HEmig L IEEmi G 4
HHEDHTET, FMARZEMBINLE - TERE - R R A BT 5.
[CTE= CRLANE L 3o i R U B A DR C 1oV ghiak s =wA =8 1
EREHBICHERGDETRRTD.

fEH R LTI, EMICALE - AR FERROAD
HIABEATH. BN ORI — AL DR &% O [F —
AL E AT, BN D el & FTREE T 5728012, BN
R ~DR TV ONLE DD ET . fRH FHERE X
WSONDFENBS. SyN[11]& SPM THWHLS
DARTEL 7 RUFRFEEARL TCODEMESTns[12].



FrAlE, HANORY B/AEO MR B 22 5T
IZAThis.

MRHEAT T, — BT T ARMERAIND. —RRIE
ETME, AR X LERESR Y OROBEREHTE
KCTRIATHET L THS.
fMRI O EERT YA LAfHTIE

FERT AT a7 T AR eventrelated 7
A RoD. Ty T AL, BINEEHHICEREN
H204, BIZITRREIAT LR E AL, Zhictt
IMTE BN & LSk T DR T AL ThD. FERITREAICH
X8, BIEPNEEOLEIL, eventrelated T AL
DL Ty I T AL DI RFEMRLLT .

fMRI OfFHTIETIHE, BERHIRO 7D O ERH R L2 R
ROWFHETTT IV THIHREIIRET N0, FHTOMK
AN SE R A RN 27 — ZERENV R DFFHT & U CMST AR
53507, B D1 BME A TR DT sd DRy N — I AT
REDBDDL. BB T, BIENTET VEH LD
AR O ZTTHEND 2 B D FIENHV DS, il
SRS S HTIE, MSTVED BAARE L TR ZAT VY, Bil20E
DROMER 72 8O T —F 7 7 NI BT 3 A TR EN A 4y
BT 5. o N — I ENTIL, ZERIRIC L & S U7 AL
D BATRA R T AR AV BAME S RS B 03 D . B R
38 B 1 X RE R W 22 A BE A 2R L, SE2h i B IR IR R
B2 BAMRE KT ZAUIAERIFHIITER A3 > TRV R

THREIVHD. AFNITIE, ZERIRRE (resting-state) 7350,

fi s L BB BT default mode network (DMN)% 2 i
ELT, FHRIZRIB AR T 228 TE .

fMRI OfEHT COEE R

FEREM 2 OREFHOLELZIX, THEAOFKRZETH LT
AR E & IR ZE TEUD L E LB ORENES . 5
WCARRITTREN S 720 Db b bR EI S H eI TL
FEAGIED LD (AGIEDRAEEZMR D7D, 1
BEORLWGHRIEZ R ET 270, 2 EIRMHIEORERIC
FHEOWTHE SN EREZ AWS. EEICEEE R E
TEHHLEITIE, 0.5%° 0.1%DH EKELRHATHIEN
%\ (uncorrected DEERE). V7= T IZFEHEINT
WO B EIEEA A LIS A0T 5% BAShDZE
2%\ (FDR, FWE O3546728). Fi2RICHN CH BES
BB ONTZR T BNV THLITAZ Y AXDHELEE
ThHbD. VTAEYARXDOREILLKY, T—F 77 I7MILB R
T EOIEHEAGEAL 2 BRSZEN RS . 7 T7RZ AR,
REWVEMEZ BDIEEHE R OMEEITIE T2, FKiddben
R EWDOHOIEHALIRA ZHEBR L dazg . 7524
YA RIIFARTH2HTIIMTET, —EE9ITIE 20 HLLIZ 30
PLEICRESNDZENZ . $T-, L E i % H
WCHEBKYE 5%DVAREMMRI DI TAREERDOOHHIE

BELTRARTRED FERDD. fa it ED DB,

MHTEAL FEBR & 0 & L7 Mg gt 137

HOERTD LTh, HatBEA G L) 2 TR ROMER
DE LGB E IR T 50D H 5.

INEWME BOEAEIEIZT 2 fMRI 1, 85 O MRI LA
FIZBINEOWSIRLETHD. FHLR OB E & B/ M
2T NT 72w, T PHET CRER B G E LWV Rk
BRI DO T IMRIBFZEDSI F KT, BEERIGEL
TG A BREMRI R ) ISR AT R CThha.

3.4 rs-fMRI (resting state-fMRI)
rs-fMRI O JF#E

rs-fMRI 13, ZZFFRFICIEENC RIS T2 MBI N IR S
% BOLD 15 5O 28875, BB Ry N — 7 &3 5 DI
TR CHRERSIANCFIBI L 7= 2 &0[13], FRAAT O E R
AT CNDEE I L L AR ER R RIE B 23 | £5
RIS A R @ L7-2 & [14) 72 LIc ki RHEN TE 2. &bl
TN NA 7 —BBHAIE DN R 8T — 7 DB DS rs-
fMRI LIS ET, rs-fMRI @ HFENAES
7-.

F— AL T, fMRI LR, 795 4= bra—
@ EPI g, $RAGRHIL 5~10 53 Ch 5. 0K LUIRE
MIZ 2~3 BT TR AR LR 3 2 0. BRI R
GRsD&AELL TR, FIIR, BIIRESRAHY, BIIRER &R
L35, PARTIZBAREYE DMN OfEABMEL 2586
BB, FHEH—LTBIRERDD. FIETHRITITTA
H 7 —RIRRRE | 70 & TR P OIRKZTLEL T
ZEM— I THS.
rs-fTMRI DT &R

ATALERIZBIL T, fMRI [FIER, ATARAZAIL T HIER
A h DFEBONLE O IEETTD . HEFHEATICBIL T
1%, ROI-to-ROI *X° Seed-to-voxel 732& ¢ B LMEEZ
C— R E T R0 A RRAT, JMSL R 53 3 BT e & DB
IR D AW ERSRAY T, BRI E Z 2DFI B AR AT,
757 MR E D 5.

rs-fMRI (%, fMRI OIIERHROSER, KIS roikse
EOTar I TR E TR, BINE OREIITTD
NI =~ APFER DU B L2\ e, BiIKG
TOREEEL THIHFSN TS, rs- MR TMEE T
BT OAHL DI, FER T, SESERL A
L7z Ry NI — I REREND. FEFIZBW T, 2B
RIEBEDATER TEL TND DO EFITEFICELE LRSS,

4 REMBHAROERNRTED

ZRETIZ, MRI ZH.04L T, VBM, DTI, fMRI, rs-
fMRI #ATETe. ZHVEN, TET —F 7778, 28k
O ORI, ZEIEOBBEORERY, ota i
DTV ETHEEZETIHANMIET S, HESIME N
OB F1ELH, TEDHIET /A XDIRNENN
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F—SEWRBL, TUTCHFHLEZBAEL, FEROEY S
R TO2MNENRSH L. ElEEEE BRIV L, MEGO
HOFEFITSERTHY, MT, T —w U A4 B
EHEITRER AN T DL ERHD.
INFETHTEIINNT, R EIFIITa B a— 2D
BRKUTUIFIEL 2. BARTTIARE T 2130 e o7z
Jibd D V5 TR AE S 03 W A LS AT R LD EHRIT 3520 R0
T, REMNTHS. LoL, Thbidarta—Fnmh
WFET D3 —=F Y Ueb D THHIEE BN TUTRBR .
KR, FAICIHZ S IZ LA NI RERT O, HSET
R = AR BRI THY, IHEERE IR Tz,
MR RE BRI IR LT LT MN AT = X BB ENZT
DDITHOLND. SR DM RE IS T LS
NTNSTDIBFRIEDNA L VIZEITIF AR LR, ke
& ORISR A E M -729 2 T, FEREMINT 2L END
2.

A, TERBURE DD OMEREAMN15] % 7 =
PMIRIE( L EBRZL L, MEEELZLOTHD.
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Practice of agile development engineers in PBL: A case in 2021

Yoshihide Chubachi*, Rirei En*, Natsumi Dakeshita*,

Keisuke Hoshino*, Hiroki Mori* and Yoshinori Yasuda*

Abstract

Agile development has become widespread in the field of software development in recent years. Even
in university education, it is required to develop human resources who can handle agile development.
Since the beginning of enPiT, the authors have been conducting agile development personnel through
project-based learning. In this presentation, we will introduce the projects that the authors are carrying
out in 2021. The practice in PBL for training agile development engineers is described.
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1 [FL®IZ

2012 “EEEIZBISA LT enPiT (I MEIN A B D=8
DRBHE *> N — IR X, 2016 FENHOH 2
H] enPiT (251 & kD 4L, 2020 EFEIZ58 T L7=[1]. BATHR
SEREEHAMT R BB RZ (LLF, AIIT) b2 US ML, Btk
BREOT DX AVBAFICKHE T D AM O E A FREL T

EA=TA N 25 1Dyl

S, F— Ak DY 7 NI =T BRICB I BTV T 4D
i\ k2], AL ET e TR B — VIR A2 Tk
5F — LB OHELBIEZT —<Ig, 2Ty — (E#E
A B L CHONDITENRE) 2B T 2720 DHE

FHEICOWTHIZEL, BIEICI W ThkREL THEEL TV,

55 1 W enPiT ZBIAAL7ZFF LTI, TROSE O K FHTT
BV TARIEHNS T P A VBRI AT E B R D72 |2 PBL
ZEBLTWDHREFIIIEEE STz, L LD, 48T
X7 Vv ANV ET —~ & L7 PBL(Project-Based
Learning) BHE I H L AOND LT o7z.

ARFELRTIL, 2021 FREICAZETIRVIEA TS PBL %
FHIELTHRNL, TV ANV AMEBT KT D720 D
PBL BHE BT DT T T A AD— Rk <%,

728, AR Z AL b D THS.
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2 2021 [ PBL DR
21 AZE@OPBLEMBLATODIVE

AZETIHE LR 2 487k PBL R B 0@ s 2 mis L
LTRY, BENR7ay /Ml L R R EBDORITIC
B LIe D BT — RS T 5. AR ELCORET)
IR T DIER D K EFBUE LARR L By, FEXER CIRHE
TELEMAM OB AT > TND.

ek, AETIIERT —F 7 7 F v HK LALE BT
2 DOHIE B L TR, MRS — B (EEHT
MY IZUALS AL, FAEITHROFEERFH Lyra—2,
W7 —XT 7 F va—X, GIEFa—20WNF IR
T5.

oL, FHT —%7/Fv=—AD PBL BB H TIX 8
DOT—EREL, FHENENENEHYLTND. Y
TR TR EITHI T Y 27 MR E OO PRI — AD R
THY, IWHEIFZL DTV 2/ MNIBWTT Vv A VB3 %
SO TEHEAL TV,

AAERE, S (k) NG L TWA TP =7 T, T2
77 LBFEA~OEEOWESEL)E—NEEE N o7 ug VB
FEROMEN )BT —~< L TRRIEL, 5 ADFAENRT e
INEEZAT> TV, TAIESTHEIZENTED T2 %
BHEL7- 7 ax 7hBs AR L CTERBEL L ORI O#S
ZHEELL WA,

* HURUKRNL PE SE T K FBE K%, Advanced Institute of Industrial Technology
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WEEEPE[AIAR, 2021 ARG REYRE 6 SR D720 1 b C S Mt
LCW%. @ PBL DN 5 ikL 28 ~ DB 21T
TelZA, b DM, F— LEEZ TFICEETEDE
WOIEb B 72[5]. o RFLIRY, AIIT OFAEDEL
TR N THLZ0, BETeflbTICT ny =/ MNETIZS
IMCELZ LTI S THFITHS.

22 2021 HFEDOF—LOEH

AREEDOF — AT 5 NTHY, 56 2 4 BBIEDHFHTT
DX ANVERAREEEL D, F, 1 A IT o= v=7
LLTORBREZAEL TCODLDODT Vv A VB IT R T
HD. FOD 2 BITRRERE THD.

Bk, EE YT 5T a2 I NF— DDA N—, T
X ANV DORBROILNEDR, FHLNT TV r—ra M
FEOFILELLTT X AN ELFEEN HITEINT S
ZENFRETH T,

EZAN, REDLITRWANEL, BEICEBTT VxA
JVBRFEDREBRE AT DAL N—NBNIL, BEBRDIRNAL N
~&&%b:?~AEﬁ§%%L&)TL\6 ENENRID N IS
TULRERTDHED, BIZH ORI EEDDHIOICFEE
AT TN,

3 RUVSLEFETSPBLDAE
31 RUSLAAREZDHRE

RIAD 2 NTIET O ANVBARD FIEEL TR T L%
EHAL TS, AVT LD FIEIFITAIZ LITAR ) TERSN
TS, ZOHARIFNWDIEAZT LD FULTEETH DA,

KRENDRNL—NLVEFTLIRLTZHDTHY, WAEDOHISREITE .

BARA 72 F2H 7 13l 2 D F a2 o M2 R0 7 (
ARITITFLHE S TRV ZBIR L THET D, ZOTEN
AT T LRI TFIEIZLTDDEEBIZ, D SHED—
REH72-> TN,

AT LAARIE 2020 4 11 HiCdESh, BEE 13
— TR EIL TS, —DDF— AN OEOD T Ik
WCHEFTHILR0, Tuf IhT— L DB N, ATV T —)b
ONLEFTT O RELEDOEL RN Thhiz. 2&7"1:“‘/“:7]\(\‘
XINOLOEFELENER, KEFRTOEEICAILIZFIC
VULTAYT L EFEEL TN,

3.2 Oz r0HARM

AZET 4 FHIRIZBRAL CRY, #a, @0 2 FHH
BT DFEZH ORI 1 2W, #5203 2 2L/,
RFIIBRIARIS, 35 3 54, 58 4 FHITAHEISh TVD.

KFHNIER 8 B ThA-0, 7Tuy= 7 OHIMIX 1
EEZRL CR&Z 32 BIRREE ThHD. ¥ D= DORHH
i, BECELHAEDOHELT 1 BB 18 WA
MR DL TND.

33 RTULLORS

AT T B TIEAT VR EMEE D5 B R B 240§
T TTuB INARRE T D, AT TEH AR — B AR
O, AFVNE 1 A UNORESTZESETH. GO
ATV RBEDORE, FTLWAT VMR EED. | EOREH
NdD. FEH T 2 W ~4 WEERATAH G0 L0
72,

%H 50 PBL Tlit, A7V MOMIE%E 1 EBICERELT
W51 BERTIE A2 7RBRR DR (A 7V AR 3455
NHRVOTIERWMEBEESNDGZELHD. LinL, PBL

DFBNREEZTGE, ATV ME T RIS THED I
D) @ﬁﬁf;‘iﬁxt@zé_k CROMk BRI 2R BEE RS I F TED L
LD NS, PBL IZBW I TELEFENAT YN
L= BWEDIIFITIL > TUNVA.

4 TOXAIHAEEZEDTZUT4R
41 FEEBHICLDIFUDIX

PBL TT7Vr ANV FIEDRI T N S &K1y 7
SHIRTEICFLL /2B ThD. AHITIX, 2021 FEEOT 1Y
I —LRELLRLEZE DO DT T7T L AITO0
Tk %,

42 RUSLOES

AIFGIDF— NI AT~ AR —1 N, Tak It —
F—1 A, BEHEADOBFREE THSND. FEIZBW TR
THLDOFEEZ R THY, BBRTEAIIITTHEL.
ZOTaY=INClE, Taf A —F =37 e I OB
MR TEELTNHALDD, ATFATAL—[TA TSV
R EIZRRL, EENRBRTELIIITL.

43 RISLARNUEDENE
AT TGEITARNCE DL AT VN CHEEH T DA MK
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Perspectives and Research Agendas of Problem Formulation Approach

Hiroyuki Furuya*, Hiroyuki Maruyama®*, Akio Imayoshi¥,
Tokuro Matsuo*and Takaaki Hosoda*

Abstract

In this paper, we examined issues related to problem formulation and future prospects through a
review of previous studies. As a result, we were able to find some suggestions and issues in problem
formulation. For example, the models in previous studies commonly started with human subjectivity
such as anxiety. However, even if such subjective recognition was necessary for problem formulation,
it was unclear what the specific subjective recognition was. In other words, how emotions work and
influence the perception of problems has been an issue for the future.

Keywords: Problem formulation, Problem solving, Cognitive process, Subjectivity
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Pros and Cons of Introducing the Online Whiteboard “Miro” in Remote Class

Jun Ito*

Abstract

As a result of using the online whiteboard “Miro” in a remote class and conducting a questionnaire
survey using a Likert scale, it was found that “Miro” is effective in remote classes, but it is important
to provide time for basic tutorials in consideration of middle-aged and older students who have not

fully formed mental models for PC applications.

Keywords: online white board, miro, usability, remote class
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Design Development of the “Partner Robot”
— An attempt to build a concept focusing on the mouth opening and closing
motion —

Yoshinori Misumi *, Daiki Ishida *, Taiga Kanazawa *, Xian Jiaqi ¥, Song Shun ¥,
Yuki Hirota *, Tomoyuki Hashimoto *, Yosuke Tsuchiya** and Jun Uchiyama *

Abstract

In this study, we focused on the opening and closing motions of the human mouth and attempted to
make a partner robot express its emotions by opening and closing its mouth. We hypothesized that the
robot could promote mental health by "making users feel emotional empathy" in communication with
other users over a network. We developed a prototype of a small partner robot and implemented four
behaviors: talking, yawning, greeting, and chatting. We also created 3DCG animations of all 33 motions,
including the four mentioned above, and evaluated their emotions based on the Russell's circumplex

model.

Keywords: Partner Robot, empathy, mental health, Russell’s circumplex model.
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Design concept proposal of mobile office to realize new working style

Kazumi Ando* + Kenzi Tanaka* < Satoru Murabayashi*
*Hideki Murakoshi** and Nobuki Ebisawa**

Abstract

Under the COVID-19 disaster after 2020, the teleworking of various operations has rapidly progressed
socially in Japan. Along with this, spatial deficiencies in the individual's remote work environment
became apparent. This study proposes the design concept of mobile office based on the trend of changing
needs for automobiles in Japan from the performance of mobility to the roominess of space. We explored
the possibility of new work styles by using a combination of two types mobile office units that meet the
needs of two different uses, one for individual work and the other for collaborative work and facilities.

Keywords: teleworking, working style, mobile office, mobility design concept, AIIT graduates
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Development of a Linux Kernel Module by the Rust Programming Language

Shuichi Oikawa *

Abstract

The Linux operating system is widely used by personal mobile devices and also by supercomputers.
The Linux kernel is a heart of the operating system. It provides the abstractions of hardware resources
and manages them to be used efficiently and effectively by application programs. The kernel has been
programmed by the C programming language, which has been a major system programming language.
Recently, there is a move to introduce the Rust programming language to the Linux kernel for the type
and memory safety. This paper explores the possibility of using the Rust programming language to
program Linux kernel modules.

Keywords: Systems Software, Operating Systems, Programming Languages, Linux, Rust
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General
Arrow keys navigate the menu. <Enter> selects submenus ——=> (or empty
submenus ——-). Highlighted letters are hotkeys. Pressing <Y>
includes, <N> excludes, <M> modularizes features. Press <Esc»><Esc> to
exit, <?> for Help, </»> for Search. Legend: [*] built-in [ ]
A=)
[ ] Embedded system
Kernel Performance Events And Counters -———3]
[ 1 Disable heap randomization
Choose SLAB allocator (SLUB (Unqueued Allocator)) ——>
[*] Allow slab caches to be merged
[ 1 Randomize slab freelist
[ 1 Harden slab freelist metadata
[ 1 Page allocator randomization
[*] SLUB per cpu partial cache
[ 1 Profiling support
[*] Rust support

< Exit > <Help> < Save> < Load >

[X]1: Rust support O3 f

Sample kernel code
Arrow keys navigate the menu. <Enter> selects submenus —> (or empty
submenus ——-). Highlighted letters are hotkeys. Pressing <Y>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built=in [ ]

- Sample kernel code
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[ 1 Build kobject examples
[ 1 watchdog sample

[*] Rust samples =——>
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< Help >

< Save > < Load >
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T LLVM OV — A ERSNAI51070%. 2O HikETRE
DIFHZEE, LIVM BhE Oz~ R4 I3 —Var &=
BEEN2NETHD. BilzIE, LLVM ~—Ta2 12 O C
2 34701% clang-12 LWV R4 TAUARN—LEIND
ZEHLZOIA, clang THEITTEDION, HIZIZT Ry
TV PRI TWDLENBHD.

Linux 71— /VOEIVR BT UL, x86_64 7 —F%7
I7F v DA arch/x86_64/boot/bzImage &1L THIBE)A A
—UBMEREND.

24 EITIRIEE

TEMERB LT o D= DB LT B A A— %
FATTDIL, B~ EHWLOREECHD. Fix e
AR~ U IMBAR S TODN, £OH T QEMU [6] 13,
Android OPIFEEREEEL CBAS, £/2 Linux 1—%/b
DI LHEBETHD KVM OF SA A2l —4 L THA
WO TEY, &—7 v — 2D~ LU TR AL AN
LTV,

QEMU %BAZ A~ L THWLZED F4F
HELTE, 1) SRS a<w U RIATHENRTNIE, 2)
WERALT NAABMERTEHIE, 3) @M THHLIED D
Fongd. QEMU 17, S RKOa~<v R Moif~s v
DOEBBLIOZEORFEROBERNEZIZTED. FFIC, I1—
P — VI T B I TR AR RIcRo R T&
L2801, BNV ORREITIIZ TIFIEFICEE THD.
Fio, BEM A=V E2a<v  RIATHRETHIENTEDLT
O, AERR LT BB A A— T & B 9572012, f#El, E8)7
S AT FIZEZIATL LI 0. QEMU 1 KVM OF /3 A
ALI2L—H LU TOMREL LT, M LT A 2 &4t
LTCWD. TAATT RARE LU CHERIBIL T A AZ VWD
Z&C, SATA R SAS HEDWEMERT A AT T ISAADR T AN
T — R I AT L BN 2705, QEMU 1, 7 AR
FEARE 5 % FEATHRRICR AR D M IS, vy =l
TEHRDMERBATRIEL TRY, @M AT ATIal —ia
VEFBLTND.

AFSLT Rust SBlIZLD I —REY 2— L OB E
119125720, QEMU % HW TR, 53w/ %4172, |k
FEOF I, BAREZNRILTDICHTD, AhChirLsn
TERLT-.
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static int  init helloworld init (void)
{
printk ("Hello World.¥n");

static int  exit helloworld exit (void)

{
printk ("Goodbye World.¥n");

module init (helloworld init);

module exit (helloworld exit);
3 CEETON—RNEY 2—/VDER

3 Linux A—RJILEDa—)L

ARFETIL, Linux H—RVDH—FVED 2—/L Dtk
FFEIZHDOWTI A, Linux H— R/ ] B OFERE 2 E
ANTEBRE, I—FNEY 22— N EERTDHILICRD. %
P, C EFB/BITIDH—FNVED 2— LD ERIZHOW TR
7206, Rust FREICELDFIEICHOWTIRAS.

31 CEETOI—RILES1—IILDES
WXL B L O TRIC A E— V% 15
H—FNVEY 2—VDEFRE, 3 R T. FIHERECEE

Shi=

179 5E8%% helloworld_init0% module_init) THE7T 5.

AR IS, #& T R ICEAT 3 2 B4 helloworld_exit( %
module_exitQ) THET 5. printkOi%, 1 —FR/VHNTAYE

—UEHITTHDITHWSEID printfOfA 4 OREETHD.

helloworld_init(), helloworld_exitQ 25 EZN TS
__init, __exit 3770 THY, ZNENO I BLESND
AT SATFVT 7 AMIBIT DI a ZARIET DA IR
&N, _init BMEESNDE, WIHHEBEISADOE 7 2
B E S, BERFO PR T T 0L REITe D720,
ORI ar OAEVFEBIIRKESILS. _exit MEESL
Db, MTBEBHAOR Y a il BESnD . ZOMRENEY
22— L CRWEEIERETHHT0D, EAVROXIRETRS
7, AEVHEESEHREIND.

module_initQi%, =7 A VB HIH LRI SE 795 B
B — RN GF T DT E 2 HEN AL LA THS.
BB LT E SN BB~ DR A & (B FZATRIMET
RLR) %, HEDORITa i B TH2ET, ML
~ORALE DOESNDBMEREIND. I —F/V BRI, 20
BB O E SR, BB EBE A~ DR A 2% NEF IO
FIET, BV a— L OYMLEITIZENTES. ZOfHH
BDEASINDLLHNT, Fiicmeya— VB INT 5L,
BB E O 3720 04T Oa—RE BN 5 0% 3

module! {
type: HelloWorld,

name: b"Hello World",

author: b"Rust for Linux Contributors",

description: b"hello world sample",

license: b"GPL v2",

struct HelloWorld;

impl KernelModule for HelloWorld {
fn init () -> Result<Self> {
pr_info! ("Hello World.¥n");

Ok (HelloWorld{})

impl Drop for HelloWorld {
fn drop (&mut self) {
pr_info! ("Goodbye World.¥n");

4: Rust S COI—FRNVEY 2—/LDEFH

BdoTo. FIHHLBIER DO LI, B¥2— N BS i
BB AITRONDTZD, T a— L DOBINOF D=7 ¢
T —arbOBEMEELDLERDY, HHETH-TZ.
module_initQE A#%1L, T 2—/LOBMOAFEDZ T
AT = al T CHE L ZEERD, R THIENTET .

module_exit((, module_initQ & [FARDIFA A THK T
WA E B E DY v a IR E T .

3.2 Rust EETOA—RILED1—ILDESE

AIENCFE#RD C FREICLDPIH I IO TR AV E
—VEHMATHN—FNEY2—LOEHD, Rust Skl
S5 412777, module! % Rust S5O~/ Th
», C EFET® module_init(), module_exit) T{T-> T\ %
WIS ZOHE TP A~ DR A Z DR E R v a
~OREEEIT).

LR L OWE T ALBREIEIL, type: ICHEE S AHEE
RO AL (trait) KernelModule, Drop T, Z#LFH
init(, drop) AVyRELTEHTS. AIB, C EFETON—
FIVEY 2—/LZBITD helloworld_initOIZAE Y9202,
KernelModule FLAMIEFHRIILD initQ A/ v R THY,
helloworld_exitQ(ZF82%4 425078 Drop hLAMIEZIN
% dropQAY vy R TH5.
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Rust SFBEOR AR, BUIKIL TR A AV v RO
IN—", b0 HIEER T D20 DIRDBVNEEHRL
72D THD. HLMUBHLI—K, HIBAY RO 7 —7F
BERTHE, TORN—b O BHWEER T D720 OIRS 5%
WEERLILZ LIRS,

Linux 71— /VEY 2—/MIxL T, FIHEZITH L
YBMIEER T DD DIRIBNEEFHRT DI —ReLT
KernelModule 23HEZH, #& TAEEITIED HAE
T B0 OIRDIENEEFHRTHR—REL T Drop SHE
SN TW%. KernelModule h—RNIFIHLEITHTZDD
initO AV RZHE4EL, Drop h—MI#& TFREZITHT-0
@ dropQ AV RZEHRMHET 5.

4 FAT I7AIVATLED 2—ILDEHE
A= TIL, Rust 381255 FAT 77 AV AT LEY 2
— ILDBHFEIZ OV TR~ B,

41 ERENFOBIRBEHREIEERKR
L EHE T HIZHT-Y, Rust for Linux TlEfgfts

AT Rust BRBICRDFTH O — RV EY 2 — /L% B
BT DHMGELELT, FAT 77 AV AT L%TERLTC. Rust
for Linux TIIT SAARTANOY TSN TE
D, REOBELTHIENTEDS. LNLERENG, o7tk
1R DHEREE Y 22—V THDH DS Rust for Linux DO BEEfE
DT LB 2, VU NIFEENTFERE T, BEREM TP
WL, A E 72— ANEEINTNLES2—/LELT, 7
FANY AT BETERUTZ. FAT 77 ANV AT AL, ~A70
V7 MED MS-DOS TERHASNIZTZ 7 AN AT L THD.
i & ThOZEND, DAL —T 4L T VAT L
THRESNTRY, FEBROAFLELS THHILEND,
BAFEHZREL T FAT 77 AV AT DERIRLT-.

FHELBALAT DIZHTD, AR O BB AL, v
TNIRIT—FNEY 2a— VAR T DEZANBRIR LTz, Z
DOYEZEMND, Rust SREICEVRRIBT A — VBV 2—)L
DOBMITIEEIMIZUTZ. I— R DI T4 —as%
E#% 9% Keonfig 774/, BEXOEARNFEEZERTD
Makefile @itk HiklE, C EiEE Rust SiEDEY 2—/b
TEANCFEETHD. HTOEWELTE, Rust 538 T
IIHERERIITIKE T 27 7 AV EFRE T 5729, Makefile T
1, BV 2= VDN —RA U N2 BT 7 ANV E R E
FTAUZR.

VTN = FIVEY a— NV EFR LRI, CERED
FAT 77 ANV AT LD EELEBZIZLR D, Rust SFET
DFEIEEITo7-. BUE, HREMIZIIRELIRESNDENR, 77

AN AT BHDT 7 AN DiE A U AIRE72 IR T D .

ZNFETO Rust F#ETO Linux H—F/VEY 22—/ D

FHECB T AE R EL L, BLFABIT NS,

o I—RNVAKEDOREOMEOHL

o BSR4

o I —FNARERNGLIESNAEIE IR T B E
LUF, 2N 20Tk R5.

42 A—RIVEEOEBDOFTHL

H—FRIVET 22—V B, (G OREREE 1 — RV HR L
T2, IBABNOUEIEC TH—RNHEY 22—/
~OMERNHLEZITHLDOTHD. IHNZFDMENHLE
JHEAN, 3 BTHRAEVa— L OYIILEEICRS.
ZTOMHLBEEE, B 2— L OFRENS U TR LA
ZT DI DE A LT — RN ERT D, BT 2—
VDO, I — RNV BB S TR IO 32 &1
725.

TrANY AT KEY 2 — L OYIHLEECIE, 77 0
VAT LAOFEEER T LFEINE, ZOT 7 ANV AT LA E
TESNTZRHCE O 8R 0 L2 0 B 8E 1 — 3 T8 G
D, ZOREFDOTZD DOBIENT register_filesystemOIZ725.
Rust EEBETHRLET—RILED 2— /L, I— RV
MHEDMENHLEZT 5720121, register_filesystem()%
FEOMHL, BH OB OED— VIR ERT DN ENHD.

Rust 55f1%, C SRE07 0l I AL EEHETEHIIT,
HEARMIZIX C EFFEICEDLEDINIZH T, Rust S0 70
TS C FREOT I T, IO N TEHITA
ST%. 7z, Rust S0 C SiBOBECOMIERNE
DINTRZDONDOES 2 HEVEK T D720 DY — /L b ik
I TS,

Rust for Linux T, Linux 71—/ DEY 2—/Vinb
F Al HE72 Bt & R % Rust S#EDRIAT 57200
‘BE%BE14ERL, bindings_generated.rs 7 71 /L& 1ERK
T5. T7ANTAT KTV 2— L OYIHULE I, 077
AV ENAERIZE DR T, register_filesystem (%
FEOVH 92810725, B 84 STz register_filesystem()
DESHEUTIRT.

extern "C" {
pub fn register filesystem(
argl: *mut file system type

) —-> c_types::c_int;

ZiUF, file_system_type FEIEIR~DRA L H2%255E LT
ZTHY, ROEEL CTEHEZIRT CSiE0Bchrz s
#£LTWA. Rust 507 ur I 0%, Zo#EREZHEL,
SIEELTESTZET, O ZERTES.



178 BJIE—

43 BEBRAU%

ATENCFLHEO file_system_type HEIERD AL RD 1 5
mount XA A2 THY, HIDA 7N name 1%, 771V
PAT LD R T LTI THD. ZNHED A NDfEE
FRELTZDZ T, register_filesystemOZFFONML, 771V
VAT LEBERT D, THE, Tav I T NNA RN
WZHTZVIRESNTZT 7 ANV AT LOFEEN, A 7N name
DOIXFINCABLIZEAIZ, AN mount THREIN-H
B, 1 —FNVRKEPOERHEND. A 7S mount THE
SN7-B%% Rust S35 Ttk 9°5.

Rust EFEICL0FEIELZ FAT 7 7 A /LY AT LIZEWT,
register_filesystem(Q CH &k 95 file_system_type #Hi
ROA 7S mount IZHE T D8 %, LTITRT.

unsafe extern "C" fn msdos mount (
fs type:
*mut bindings::file system type,
flags: c_types::c_int,
dev _name: *const c types::c char,
data: *mut c types::c void,
) —> *mut bindings::dentry {
pr_info! ("msdos mount¥n");
unsafe {
bindings: :mount bdev (
fs type, flags, dev name,

data, Some (msdos fill super))

Rust SFEDOINTD C FFEOT 7 T LLHHET 272012,

extern "C'" VWO EEDBMHTHN TS, F-, ZoBEIIR
AL BER, Rust FrENHIZE 2 TIIZ2V 729 unsafe 73
fHF BTN, file_system_type <° dentry ZE D — /L
MNIEFRTHEEROFNZ bindings:: EfFWTWADIE, H
BERSNIZES T 7 ANESRT DD THS.

FER 0% msdos_mountQO~DRA L Z&PETITIE, H
\ZBI¥4 msdos_mount Z45ETAIUXRVDOIE, C 5378
ML TH5. msdos_mountQDILIRIE, 71— F /L ARKDR
¥ mount_bdevOZMEOHT DR THDA, TDHE DI
X msdos_fill_super THHA, 2t FAT 77 AL A
T LEY 22—/ OB msdos_fill_super()~DRA L X%
LCW5%. mount_bdevQLLE D7 7 AL 27 LD YKL
ALBEHZ, msdos_fill_superQ23F UM S, 22T FAT 7
AN AT AOE PRI~ 7 L N EN T T R AN FE T
&AL, EEAZRYIUCLIR M TS,

4.4 A—RIAEDSESINDEERICKT HIRME

T —FNVEY 22—V, I—RVEEPDER 2 It
WIERODT=H TSI, BEERPLFHAH L HELE
IALER AT, LB ORE RS RICEZARRIEL, fil
OHRELZDFERELEGTD. 77 ANV VAT ATV 2—)b
DA, BAERERDMEERDI L EE R DL TITLL
TH®H5.

. super_block

. dentry
o inode
. file

. buffer head
super_block X7 7 AV AT LAOFFEEIZSWT,
dentry 127 427K, inode AR — EDOT7 711, file
X7 a2 ER G L L TD 774/, buffer_head 1A
L— EOTF —ZOHHAEZI OV TOFHRE R THEE R
Thb.

PUF, = VAKRENGESNS C SRECERINM
WA DIIEIC OV T, Rust SREOFHETHD, AEY
Lk, MERMEDOmDHIR~D.

H—=RNVEY 2= VDO EERFEFRIT, C FFETER
SNTHEEERTHY, H—FNVED a— L ~FIFDOREA
MESND. Rust 57T, RALZDEDOT —2 DL
2T unsafe 27 By ZIZANDLENRHY, Rust FiHDA
BVLREMEDRFERIREITREIRN. T7 ANV AT B3
BLFTDAN =T LDT =&, I—FVARIEOHREE
WTHEA ML, CERECERSIVAEIEER~DRA 213
ENB78, < OMIRIL unsafe 727 By 7N THTODNLAZ
Ll o TLED.

Rust EFEOH—FVEY 2—/L TS HHEEICHE A
DIFRERFTT2ATVEIBOEHITONTE, I— /LK
R CEH T HREEIRIK T 5. super_block, inode 72¥
&, T AN AT LEA OIFRBEEIRY, ZDTHDA
EVHEIRA MR T DU DD, I — RV AREDS O LR
3K1X, super_block, inode #HEMRIZXT L THIENATD, &
NORAHNESND. ZIND, 77 ANV AT AEAG D
T BRERFF T D2ATVHEBETO T LERDHD. 2D
DAL E LTI, MEERICEA Bk~ DR A 72 R Er
T DANERFIZRTZD, I — VAR IR TR T D R
BETHHEEREERL, A7y NEF A CE A Eik
~ORABZETIGFTHH7ED, CFETIEELN TS, &
LoD ES, Rust SEEOATV LM ELIIFHARNLWZD,
OO FEZHIE T DUENDD.

Rust SEEOH—FRNVEY2— LN TERSN, TOREHK
B COIHZITESNDE—IVERIE, EFRORDTIEAR.
—F, [EEEE A fe/e s m— S)VEBOBIEL, Rust S3F
Tl unsafe 27 Ry VN TITHORENDD. BURTIE, =—
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TIVERD BB AE) ZEVEDIRFER G L7209 5.

HZAEMICONTE, C SRECERSINEERICTT
HEEICOWTHIRIES LS. C S TEBSNI-MERIL,
Rust S TRBSNARICEHEN, DO BIVRE
DEZREICDOWT, 2O ST AN ThoND. £z,
RFER OB HN T O NIRNZ LD, B LD EATIZ O
THI R BI A B % R T2 BN S5, FLil A EHEZ 7R
STLEIN, BAHMETHDLILIL, Bl TADDINd
S, EESICH D7RN5720, BRI RITA I ThD
EEZLND.

5 HhYIc

AR TlE, Linux 1—FR/LDOFEY 2—/L% Rust Sik
TR LRI OW TR~ BIREI T —FLTY 2
—/LELTIE, FAT 77 AV VAT LETIRLTZ. 77 ALy
AT ADEY 22—V Rust for Linux ® Rust S35 THDE
Da— LY T INTE TN TORNED, B 2—LOE
FHIEND, Linux H—FIVEKIKEDA L HT 2—RAFET,
k&2 7ol L BB TOILERDHY, ZLDOMAESGDLZENT
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—FNVAREE C SFFETERSNIERELCVIY
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Development of Emotion Estimation Algorithm Based on Facial Expression for
Assistance of Music Therapy

Tomoyuki Ohkubo*, Masashi Momoeda**, Ken-ichi Tabe1*
and Kazuyuki Kobayashi**

Abstract

Because of Japan's rapidly growing aging society, the number of patients who have dementia is also
increasing. Since dementia cannot be cured, one of the effective treatments to slow down its progression
is to apply music therapy. Music therapists have evaluated the effect of music therapy and assessed
patients' emotions based on their facial expressions. However, the accuracy of the evaluation based on
facial expressions is problematic because it can vary among music therapists. In this paper, we
developed a face detection algorithm and emotion estimation algorithm based on changes in patients'
facial expressions to evaluate music therapy's effectiveness. For the detection of face, we trained the
algorithm on the WIDER dataset. In Addition, detecting facial expression changes, we trained the
algorithm on the JAFFE dataset and evaluated the correspondence with actual facial expression
changes of about 20 Japanese face images.

Keywords: Deep Leaning, YOLO, Music therapy, Face detection, Emotion estimation
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AN TOREOHEBBEELNEVSRIENDS. £, BED
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MERBHD. LLEDIS72 RIS, ZIMLUTHLHEANDE
DEI7ATH) - FAEZ B> CODMENT T D Z81E, FRAE X
ROBILIZITAERTHS.

—J7, BTt GPU & AW IRE S8 0%
BIZEY, EEEE ORI FIES R E B E %
QD BATEHRED DB ED DI T NEALT, KED
MIRERET2ZEN A EEL RS> TETND. ZDOVEDIT
YOLO(You Only Look Once)[5]173%%.

RIFFE T, BB OITEIEHRMN, T +52LT, &
BHIEO N RATER T D ex BEET 5. REEE AW
TETAEENTT 5281280, SRS IE OITEE,
FEOLELEMETD. ZOZLicky, 2 ANBOBEE —
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2 BEBEIXBEVATLOBE
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FEOEALEF ST T IER SR, 200K 2 12
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VAT AWNTIE, 1) BN TR ATV, B O Y)
DHILATY. BEE{GDOREESEHTHIET, FHT AT
TR T AT BAED, BMRANEDO/PEEATY. LT
BRI L TR ARIEETTY. 4)3)E TG LI-EEE
DN LR T 4 7 JENE OB E RS DR AT 5.

WENLFEIEICE T L 1) ERINE 2) EFRIEHEICS
WCOfERAETT.

3 UTIIWEALERES AT A

A TIE, BURHOBRIZ, TREFE X — 20—k
H7 LIV X L CTHDH YOLO(You Only look Once)Z 1
L, N—a13 YOLO v3 [5]& v s, YOLO, WEETO
MW (A Age H ) O IR D F \Z T IRTER ) DALBRZAT D LH 7R E
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3.1 BERHAZEBEETILOMER

YOLO v3 AMEHETIRIELL TV AEEEF L TIE, AD
BRI T 220 TERNZD, B OEEET VEMERK
THMERDD. FHEET LOERITIE, ) 30,000[4]0
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Abstract

In an attempt to effectively introduce DX into a laboratory training course, this paper divided course
topics into knowledge and practical skills, examined them from the perspectives of taxonomy,
motivation, and self-efficacy, identified some issues inherent in the current training sessions, and made
some suggestions for improvement. With these suggestions for improvement in mind, we presented an
example of how to create a digital aid that provides enactive mastery performance and verbal
persuasion to students. An interview/questionnaire survey conducted on several students revealed our

digital aid to be useful for self-directed learning.
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Improvements of an ELVO Prediction using Machine Learning

Hiroshi Koyama*, Takaharu Sato*, Masazumi Hayashi**,

Yuki Kiyomoto***, Keigo Shigeta*** and Shoji Matsumoto****

Abstract

Time is important in acute ischemic stroke care, so the sooner medical treatments are delivered, the
better the outcome for stroke patients is. In case of emergency transport of a patient who is suspected
of a stroke and especially emergent large vessel occlusion (ELVO), it is necessary to start appropriate
treatments immediately. We developed an ELVO prediction application (ELVO checker) using machine
learning. In this paper, we show that several parameters for random forest construction in this
application are modified to improve the sensitivity.

Keywords: Acute Ischemic Stroke Care, Emergent Large Vessel Occlusion, Machine Learning, Random

Forest Construction
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Towards Transportation Systems that Connect People and Society

Kazuhiko Iwase*, Shoko Abe*

, Tomoaki Takemura*, Shun Higashikawa*,

Jieshuo Zhang*, Tomoyuki Ohkubo* and Hisashi Hayashi*

Abstract

In order for everyone to live in a familiar town with peace of mind and comfort, it is necessary to
consider both sustainable town development and transportation systems. Therefore, we considered
transportation systems that allow everyone to live in a familiar town and easily move to anywhere,
anytime. In the age of declining birthrate and aging population, we picked up the following two
important categories of transportation systems: Al public transportation systems that make it easy for
everyone to use, and the Al road systems that efficiently maintain and control highway networks and
autonomous driving. And we made a total of five proposals from those two categories. We plan to
conduct simulation experiments in the near future to confirm the effectiveness of proposals, and we
expect that there is a great possibility of creating new services depending on the results.

Keywords: Chord, Demand Responsive Transportation, E-Ticket, Road Network, Traffic Light Control
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Survey on the Background and Motivation of Working Adults
to Learn at University

Kiyomi Miyoshi*

Abstract

The purpose of this study is to obtain findings to promote career self-reliance and recurrent education
of working adults. We conducted a survey of items that are the background and motivation to study at
university, career change, career self-reliance. For those items, we analyzed the differences between
those who enroll in university and those who interested in becoming university. And we analyzed what

gained from their studies at the university.
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Development of A Mental Care System for Working Singles

Shigeya Kamio*, Hiroyoshi Tsukisawa*, Ling Haogeng®*, Shintaro Okamoto* and
Hideki Murakoshi*

Abstract

It is known that when stressed, it affects voice and causes actions such as scratching the head. Focusing
on those behaviors, we aimed to develop a system for grasping the mental situation without imposing
a load on singles who are busy with daily work. Specifically, the stress situation is estimated from
actions such as response voices to questions, sleep-talking during sleep, and scratching the head, which
are emitted from a system installed in the living room of a single person. According to the detected
stress situations, the mental care system is able to provide appropriate feedbacks.

Keywords: Mental Care System, Machine learning, OpenPose, openSMLLE, Open software
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