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Empirical study on the relationship between the policies of the Tokyo
Metropolitan Government's wards, cities, towns, and villages and the amount
of donations from Tokyo residents

Yukihiko Kawaharada® and Yusuke Miyoshi®

Abstract
Based on publicly available data on donations to the Tokyo Metropolitan Government's Furusato
taxation system for fiscal years 2017-2021, we show that it is statistically possible to halt a certain
amount of revenue decline in Tokyo's municipalities by making their policies more attractive to
residents. Tokyo Metropolitan residents are more likely to promote donation behavior as they get older
and/or to areas that provide administrative services with clear objectives. In particular, we show that
Tokyo residents in the Musashino Plateau area tend to donate to areas that provide administrative

services for urban disaster prevention.

Keywords: Tokyo's municipalities, Tokyo residents, Donation
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F2:Fiabhat i GO a8 N=315)
e | | Rk | e | mm | A VIF
w7
log_con_ded 19.414 2.690 23.038 8.905 -1.242 3.870 2.06
f_power 0.677 0.495 2 0 -0.435 1.963 2.13
ord_bal_r 86.223 8.462 112 55 -0.050 3.168 2.65
real_debt 0.487 4.030 13 -6 0.807 3.607 3.06
pop_density 9.352 6.793 22.327 0.0148 0.103 1.847 2.05
POP_Yield_rate 83.823 5.729 91.375 60.606 -1.300 4.935 2.12
PBC_weighted_ave 45.531 3.484 60.136 39.447 2.093 8.371 2.06
dum_PR_1 0.743 0.438 1 0 -1.111 2.235
dum_PR_2 0.511 0.501 1 0 -0.044 1.002
dum_PR_3 0.244 0.430 1 0 1.189 2.414
dum_sel_purpose 0.889 0.315 1 0 -2.475 7.125
dum_purpose_01 0.746 0.436 1 0 -1.130 2.278
dum_purpose_02 0.765 0.425 1 0 -1.251 2.564
dum_purpose_03 0.854 0.354 1 0 -2.005 5.019
dum_purpose_04 0.787 0.410 1 0 -1.404 2.972
dum_purpose_05 0.784 0.412 1 0 -1.381 2.908
dum_purpose_06 0.829 0.377 1 0 -1.744 4.040
dum_purpose_07 0.746 0.436 1 0 -1.130 2.278
dum_purpose_08 0.695 0.461 1 0 -0.848 1.720
dum_purpose_09 0.692 0.462 1 0 -0.832 1.692
dum_purpose_10 0.657 0.475 1 0 -0.662 1.438
dum_purpose_11 0.784 0.412 1 0 -1.381 2.908
dum_M_P_01 0.406 0.492 1 0 0.381 1.145
dum_M_P_02 0.419 0.494 1 0 0.328 1.108
dum_M_P_03 0.467 0.500 1 0 0.134 1.018
dum_M_P_04 0.435 0.497 1 0 0.263 1.069
dum_M_P_05 0.419 0.494 1 0 0.328 1.108
dum_M_P_06 0.457 0.499 1 0 0.172 1.030
dum_M_P_07 0.394 0.489 1 0 0.435 1.190
dum_M_P 08 0.365 0.482 1 0 0.560 1.314
dum_M_P_09 0.368 0.483 1 0 0.546 1.298
dum_M_P_10 0.356 0.479 1 0 0.604 1.364
dum_M_P_11 0.457 0.499 1 0 0.172 1.030

BB HAC DWW THIBR BN A B &, TR 15 M b X
ZPANTIE, BB G X O BRIT FHSFEN R XL,
TN PEROFBICH B /2 2L L THALTND. 202
L, RSB S B X OEREENUSN T, FHATEN
HBpoTNAZLEEDEL/BRTHS. 27121, BEFTOEN
(R B B U KA E T A 0) I K> TR TENN A
DHEVHREE B DILHIKIGAELE L TEELW. LA, i
RN R DA R NHDEN, HIko R ORDE
KL, EROBRNHDLNEINICEST, EROFM
ITEZHI T2 RLY R THAD.

ZIT, LT TIEHHRENIOELY THHATESR LD L
HI D s BRI TE DL O DM F O ENSHELZEL T
DL OREARFEFRETTICH 2 13, LT OIGRERFET
HZlliZlLT-.

R 10 BREE, Fmas @2 nlzy, JEFT O Mgl 2 Z it
1T8h%35.

R 20 AVFINANY, BEERIROADEINT 5
BT, WERITFMITEIR L.

R 30 HBEUE, BT B %S> TITE—E 2%1TH
I F TRV A 35,

i 3-10 RRE & HiH X OFREE, E s HIX D
FEREIVE, AR =R T DITEY —E R &ATH HIC &
FfTENZ U720 .

3% 3-20 HIREF B HIHL X OB ERIE, ZR LSO D
FEREIE, #HiOBEKITK T 21T B —E A%AT 5 Hilkic
FHHATEVZ T 5.

i 3-3: REEF & I X OFSEIE, E LSO HIX D
FEREDG, #BHTOREE RIS T DITE —E 2 %1TH
MBI A A TENEZ L2 w .
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FOAB PRI ORER & R RO FM &R & OBIEMEIZ OV TOEENE 5

3 Ftab At B (RUEEF 5 #IX. N=170)
i | | R | ke | m s VIF
w7

log_con_ded 20.784 1.160 23.038 17.840 -0.335 2.289 1.43

f power 0.906 0.365 2 0 -1.162 6.455 3.08

ord_bal_r 85.735 7.682 100 68 -0.316 2.101 2.33

real_debt -1.065 2.814 5 -6 0.194 1.944 2.7

pop_density 12.781 4.635 22.327 4.707 0.181 2.099 4.39

POP_Yield_rate 83.068 4.947 90.396 70.196 -0.746 2.747 3.32

PBC_weighted_ave 44.266 1.287 47.459 41.312 0.052 3.029 1.43
dum_PR_1 0.794 0.406 1 0 -1.455 3.116
dum_PR_2 0.612 0.489 1 0 -0.459 1.210
dum_PR_3 0.329 0.471 1 0 0.726 1.527
dum_sel_purpose 0.918 0.276 1 0 -3.039 10.233
dum_purpose_01 0.753 0.433 1 0 -1.173 2.376
dum_purpose_02 0.776 0.418 1 0 -1.327 2.762
dum_purpose_03 0.865 0.343 1 0 -2.133 5.548
dum_purpose_04 0.806 0.397 1 0 -1.547 3.392
dum_purpose_05 0.776 0.418 1 0 -1.327 2.762
dum_purpose_06 0.847 0.361 1 0 -1.928 4.719
dum_purpose_07 0.729 0.446 1 0 -1.033 2.067
dum_purpose_08 0.676 0.469 1 0 -0.754 1.569
dum_purpose_09 0.682 0.467 1 0 -0.783 1.614
dum_purpose_10 0.659 0.476 1 0 -0.670 1.449
dum_purpose_11 0.847 0.361 1 0 -1.928 4.719

LR, S RIZOW TR TV, T5SLSEMBUTIRD
T bt BB PR ) (504 1 1og_con_ded) | 125 E B
IV RE R 3~FBITRLTZ. & 3 BIOE 4 131 H A
Ak, 5 ILRBREFB X ) & st G e Uiz, EES)
I, a)Eke DEEGMT B IR O RRK 2Kt E Tt
Liz. & 8 BLUELAD (1) BIOGBG) NS =V 7 ET L,
(2) BEO(6) BEREENRDO —RITET N, (3)BLT
(1) DMEREER RO —IRICET /v, (4) BEO(8) HMEER
&AEREEN IO K ITLET L THS.

FK4 G ER) IZTB T DEFI—EHKITBNT, 7=
YTETIV(ER 4-(1) THERHA BRIEORE, $70bb
BUREEZ R LT, TRABUHES (%040 f_power),
[N B % B8 | (2554 - pop_density), BEON A O#E Y
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DIREL, TR BRI HI 2 R U721 TR I S EL 2R
(ZE %54, ord_bal_v) 35 L OV N E S H 4R ) (B84
PBC_weighted_average) Th2. [RHE N HLER ) OFREL
13-0.048 L/NENTEDD, HEITEMEMSND. RO

HETE RS RS, FEHnIE 25 m <R DITHE, BUEDR{EHIC
T DHFMATEIZIMOMEDBLZNWLRDND. LoT, M
FROEJEEREEICR 4 2Bl 2 TR I21TO BiR R ThHILE,
A TR D (B 2 E2 ) BT H 2 LHER TED
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K4 ERESTRER (1 B4 A)

Model (1) (2) (3) 4)
year_fe NO YES No YES
id_fe NO NO Yes Yes
R-squared 0.843 - 0.671 0.83
R-squared for overall model - 0.713 0.486 0.397
Number of observations 307 307 307 307
f_power 1.492%*% 0.378 -0.047 -0.097
ord_bal_r -0.048** 0.008 0.018 0.008
real_debt -0.013 0.028 0.031 0.036
pop_density 0.274%** 0.293%** 0.809%** -0.132
POP_Yield_rate 0.150%** 0.017 -0.035 -0.021
PBC_weighted_average -0.143%* -0.047 0.549%** -0.076
dum_PR_1 -0.111 -0.046 0.099 -0.068
dum_PR_2 0.482%* 0.02 0.017 0.029
dum_PR_3 -0.17 0.003 0.023 -0.021
dum_sel_purpose 0.817 -0.009 0.008 0.045
dum_purpose_01 -0.003 0.239 0.182 0.129
dum_purpose_02 1.180** -0.157 -0.438%** -0.186
dum_purpose_03 0.455 -0.299** -0.242 -0.222*
dum_purpose_04 0.28 0.055 -0.081 -0.012
dum_purpose_05 -0.301 -0.012 0.049 0.004
dum_purpose_06 -0.47 -0.049 -0.132 -0.09
dum_purpose_07 -0.226 0.033 0.117 0.026
dum_purpose_08 -0.105 -0.297%** -0.293* -0.210%*
dum_purpose_09 -0.954 -0.225 0.136 0.084
dum_purpose_10 0.115 0.259 0.041 0.096
dum_purpose_11 -0.648* 0.118 0.121 0.166
dum_T P_01 -0.112 -0.317 -0.282 -0.147
dum_T_P_02 -0.553 0.15 0.381%* 0.183
dum_T_P_03 -0.683 0.378%** 0.350%* 0.274**
dum_T _P_04 -0.810* -0.014 0.068 0.041
dum_T_P_05 0.676 0.07 -0.091 0.002
dum_T_P_06 0.008 0.013 0.116 0.039
dum_T_P_07 0.196 -0.059 -0.167 -0.08
dum_T_P_08 -0.403 0.295%** 0.246 0.221%%%
dum_T_P_09 1.142 0.286 0.031 -0.006
dum_T P_10 -0.023 -0.206 -0.049 -0.044
dum_T P_11 0.695* -0.059 -0.083 -0.109
Robust t-statistics in parentheses
% n<0.01, ¥* p<0.03, * p<0.05
251 Tl B #9203 DR o e 28
Model [6)) 2 (3 4
year_fe NO YES No YES
id_fe NO NO Yes Yes
dum_purpose_01 + dum T P_01 0 0 0 0
dum_purpose_02 + dum_T P_02 -1.180 0 0.057 0
dum_purpose_03 + dum_T P_03 0 0.079 0.350 -0.222
dum_purpose_04 + dum_T _P_04 -0.810 0 0 0
dum_purpose_05 + dum_T _P_05 0 0 0 0
dum_purpose_06 + dum_T _P_06 0 0 0 0
dum_purpose_07 + dum_T P_07 0 0 0 0
dum_purpose_08 + dum_T P_08 0 0.002 0.293 0.011
dum_purpose_09 + dum_T_P_09 0 0 0 0
dum_purpose_10 + dum_T _P_10 0 0 0 0
dum_purpose_11 +dum_T P_11 0.047 0 0 0
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Model () ®) )] &)
year_fe NO YES No YES
id_fe NO NO Yes Yes
R-squared 0.814 - 0.873 0.977
R-squared for overall model - 0.583 0.372 0.172
Number of observations 170 170 170 170
f_power 0.024 -0.015 0.132%** -0.012
ord_bal_r -0.065%** -0.002 0.021*** -0.000
real_debt -0.091%* -0.008 -0.032 -0.003
pop_density 0.083*%** 0.116%** 0.808*** 0.010
POP_Yield_rate 0.040 -0.054%** -0.092** -0.027
PBC_weighted_average -0.286%** 0.071 0.806%** 0.071
dum_PR_1 -0.050 -0.030 -0.012 -0.025
dum_PR_2 0.018 0.044* 0.089** 0.048%**
dum_PR_3 -0.172 -0.060 -0.082 -0.054
dum_sel_purpose 0.283 0.026 0.064 0.049**
dum_purpose_01 -0.266 -0.017 -0.072 -0.003
dum_purpose_02 0.328* -0.004 0.003 -0.011
dum_purpose_03 -0.092 0.037 0.074 0.042
dum_purpose_04 -0.290** -0.011 -0.057 -0.005
dum_purpose_05 0.186 0.001 -0.106%*** -0.011
dum_purpose_06 0.044 -0.023 -0.035 -0.034*
dum_purpose_07 0.070 -0.010 0.003 -0.025
dum_purpose_08 -0.395%** -0.037 -0.082 -0.034
dum_purpose_09 -0.233 0.035 0.251%** 0.040
dum_purpose_10 -0.036 -0.059** 0.002 -0.042
dum_purpose_11 -0.046 0.006 0.048 0.013

Robust t-statistics in parentheses
*** n<0.01, ** p<0.03, * p<0.05
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Abstract

The new concept "Internet of Documents (IoD)" and related issues are explained, and the future works
are proposed.

Keywords: systems assurance, open systems dependability, frame of reference, agile development, type
theory
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Lossless Compression based Audio Watermarking

Xuping Huang*

Abstract

This work proposes a lossless compression-based acoustic watermarking that is robust and reversible.
Each sample point in stereo voice data is represented with 16 bits, which are subsequently separated
into frames. Then, to reserve hidden capacity, the Huffman lossless compression method is used to the
insignificant 4 bits in each sample point partiality. Depending on the frame length, an average
compression ratio of 0.7035 and the best compression ratio of 0.686 are obtained, which guarantees a
payload concealing of 1.188 bits at each sampling point. The Huffman method is partially applied to
each sample point, resulting in complete stego data after embedding and a promising complexity
towards attack. The suggested approach achieved imperceptibility, according to the results of the
Perceptual Evaluation of Speech Quality based on ITU-T standard P.862 and signal-to-noise ratio

(SNR).

Keywords: Acoustic watermarking, Lossless compression, Reversibility, Imperceptibility

1 Introduction

Recently, reversible watermarking has been
presented as an alternate authentication approach to
secure the integrity of data with probative value or
personal data with privacy risk. It is suitable to a wide
range of circumstances, including military photos,
medical procedure footage, and inquiry records with

legal difficulties.

1.1 Reversible Watermarking

In these scenarios, the reversibility of original data

is essential due to the probative importance of the data.

If algorithm 1is loss, original data cannot be
reconstructed from stego data. Any data loss is not
allowed, even though the loss might be slight for few
samples. Since for applications where availability of
original data is important, which may be used as the
evidence materials in the court, according to the law,
the data is not reliable and cannot be used any more
even though the loss of samples did not affect to
comprehensiveness of the content of itself. Examples
include military materials, medical recordings and so
on. Besides, in some cases, it is difficult to reproduce
the content again, which is with great value as the
documentary in some certain environment and should
be protected without any distortion or data loss. In

military and medical cases, the recorded data

Received on October 2, 2022

subjected to certain situation and cannot be re-
provided but are important for strategy and medical
treatment. The importance of reversibility means that
the algorithms to hide payload, including information
for verification and positional data, extract payload,

and reconstruct original data should be lossless.

1.2 Conventional hiding method and proposed method
For hiding algorithm, two main algorithms are used
to hide audio information, mainly into frequency
(1) histogram-based
embedded into

domain and time domain:
[1][2],

expanded components in frequency domain; (2) linear

watermarking payload is
predictive coding based watermarking [3][4]: payload
is embedded into expanded residual between predicted
value and the real value; and (3) compression-based
watermarking [5], in which the payload is hidden in
the capacity reserved by the compression algorithm.
The challenge of information hiding by compression is
that the compression rate of an audio file is quite
limited with the existing algorithms: MP3, Huffman,
MonkeyAudio, TTA, LPAC, TAK, WavPack, etc. Some
algorithms use a proprietary format (MonkeyAudio),
making them unsuitable for public usage.
Furthermore, stego data are not audible without
proper decoding because of the proprietary format in
many information hiding methods that combine

compression and package loss makes it irreversible.

* FURAR N PE EHIR K FPE K%, Advanced Institute of Industrial Technology
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Thus,

conventional compression method, we represent each

in this paper, being different from the

sampling data into 16 bit and apply lossless
compression algorithm Huffman to less significant bits
to reserve capacity to hide payload. Data is divided into
frames before processes. For the target application,
authenticate use is one of the applications, since
integrity of an audio signal is determined by detecting
changes in its feature value. Reversible information
hiding for authentication use on image and video has
been proposed [5-9]. In these works, fingerprint
information [6], time sequence information [7], hash
values [5, 8], and binary numbers [9] are widely used
to verify the integrity of original data. In this paper, a
content-based RSA digital signature digest value of
each frame is calculated and then is embedded into the
frame as payload. As experimental evaluation,
objective testing based on Perceptual Evaluation of
Speech Quality (PESQ), ITU-T recommendations
showed the implementation of the proposed method is
imperceptive that the distortion is tolerated and
acceptable. In this paper, the details of proposed
algorithm are described in Section 2. The experimental
results and evaluation on audio quality are described
in Section 3, and the conclusion and future work are

described in Section 4.

2 Proposed audio watermarking based-on Huffman

Compression

The proposed reversible method for acoustic data is
achieved by applying Huffman algorithm partially into
less significant bits of original data. The illustration of
frame division, compression, and embedding processes
are shown in Fig.1. The S's= Huffman(cover[index]),
index€[1,4] means the data after compression has
applied to data from the least significant bit (Isb) to the
4-th bit. a means the digital signature of the previous
frame, which is to be embedded in the space reserved
by compression. Since the acoustic data should be
usable as probative data, the challenge is to generate
audible stego data without additional conversion after
partial compression has been applied to the sampling
points and payload embedded. Furthermore, the
acoustic distortion should be kept imperceptible in

accordance with the compression ratio, the embedding

algorithm, and the capacity reserved by compression.
The stream of cover data is first divided into small

fixed-sized frames. The tampering detection rate
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depends on the frame length. The frame length N can
be 65,5636, 32,768, 16,384, ..., 2,048, 1024, etc. The
shorter the frame is, the more precise the detection of
k € [1,N] is

represented by sampling points in time domain

modification positions. Frame fx,
represented by 32kHz-16bit-stereo, which means each
sampling is represented by 16 bits. The compression
rate applied to acoustic data is lower than that applied
to images if the algorithm is applied to the file because
of data correlation. We thus partially apply the
compression algorithm to the [1st , index-th] bit of each
sampling point after frame division and sample
computing for index€ [2,4]. The 1st bit means the least

significant bit at each sampling point.

2.1 Data structure after embedding

Data after embedding consists of three types of data
by taking the k-th frame as an example: (1) data in
significant bits: St msb = cover_datalindex], index€
[5,16]; (2) data after partially applied compression:
object data for compression 1S  Sgsh =
cover_datalindex], index€[1,4], which is collected in a

data pool and then compressed, and Sp b =



Huffman(cover[LLSB, 4-th]); and (3) payload: signal ax
is the digital signature for the k-th frame and ax
=(hashx | | private key (d,n)), which is the signal for
verification to be embedded in the capacity reserved by
the compression algorithm. Here, sign () is a modulo
calculation with private key pair (d, n).

2.2 Implementation

(1) Process flow for embedding

There are four steps for embedding phase:

Step 1 Remove header information from input audio
signal, divide signal into fixed-size frames, and pulse
code modulation sampling.

Step 2 Calculate verification value using hash
function and digital signature algorithm

Step 3 Select cover data from LSB to 4-th bits for
each sampling point in data pool for each frame.

Step 4 Compress data pool generated by step 3 using
Huffman algorithm and write verification value ax in
reserved capacity after compression to generate stego
data The embedding process flow is shown in Fig.2.

Since the header information of cover WAVE data is
not the target for compression or embedding capacity,
the header information is extracted before processing.
the

information is appended to frames after frame

After compression and embedding, header
combination to enable audible stego data to be
generated. The capacity reserved by compression is
estimated using tb*compR*f*time, where (a) the
compression ratio is: compK, which is calculated and
plotted in Fig.4 and Fig.5. (b) threshold index for
compression is t; (c) sampling frequency is f; (d) the
number of sampling bits is b, and (e) the time length of
the sampled frame is time. Since Huffman algorithm
needs to append a table to indicate the tree, with which
decompression is achievable, it occurs that the output
data is larger than input data if the compression ratio
is too inefficient to reserve any space in a frame. In this
case, the frame is skipped without any embedding.

(2) Process flow for extraction and reconstruction of
cover data

The input of the extraction phase is stego data, and
the output is reconstructed cover data. In this phase,
the extraction algorithm is used to extract the
embedded verification data o'k, and the partially
compressed data S’misb and Sfc_msh. S isb 1s then

decompressed and combined with S’c_msb to

Lossless Compression based Audio Watermarking

Fig.4 Compression ratio with different language and
gender when frame length is 32768
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Fig. 5 Compression ratio with different frame
lengths

reconstruct the cover data. The extraction process flow
is shown in Fig. 3.
(3) Process Flow for Verification The input data for
verification are the (a): reconstructed cover data, and
(b): ’x. Since payload is content-based, verification can
be finished only with stego data, which makes this
method a method. The

verification phase is based on the digital signatures

cover-blind verifiable

and includes the signing and verification procedures:
Step 1 Since the compression, embedding and

extraction are lossless, in theory, the cover data is

the

DeComp(S'c_1sh)+S’fic msb. Function Decomp() means

reversible; reconstructed data is
decoding of compression. If there has been without
modification, the result should match the original
cover data, thereby proving that this method is a
reversible solution.

Step 2 After applying decompression algorithm to
data S’m1sb and computing the hash function of the
reconstructed data, the result Hash (DeComp(S’s 1sb)+
S’f_msb) is used to compare with the digital signature

value extracted from the frame and thereby verify the

content integrity.
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Step 3 From the extracted a’x, we can extract the
hash value hx by using the decoding calculation a'ex
(mod d) with the public key pair (e, n). The last step for
verifying the integrity of the stego data is to compare
the result from step 2 with a'ex (mod d). To verify the
integrity of the target acoustic data with signature, the
signing and verification transformations must satisfy
if and only if Hash (DeComp(S'a ish)+ Stc_msb) = a'®k
(mod d).

3 Evaluation

3.1 Dataset for test

Since the target application can be used to
authenticate the integrity of speech data, we record
speech data with cooperators who speak in Germany
(male), Japanese (male) and Bengali (female) to
analyze whether language and gender effect on
compression ratio. Samples are recorded by stereo
microphone audio-technica AT9941 by 32kHz-16bit-

stereo.

3.2 Compression Ratio

Compression ratio is calculated by compare size of
output data (after compression) and input data
(original data) by out/in to estimate the capacity for
payload. The data is represented by 32 kHz-16bit-
stereo. The compression ratios are plotted in Fig.4 and
Fig.5. According to Fig.4, gender and linguistic
difference seldom effect on compression ratio and the
average ratio is around 0.703 when frame length is
32768 (a middle length is selected to check the average
value), which means 4bits*(1-0.703) = 1.188 bits are
available for hiding capacity in each sampling point.
According to Fig. 5, it is obvious that longer frame size
may have better compression ratio, while when frame
length 1024, the compression ratio is the worst, since
a table with about 100 bits takes up a high rate in each

frame.

3.3 Audio quality

Fig. 6 plots the amplitude of original data and stego
data, and Fig.7 plots the difference between stego data
and original data in both of DCT domain and time
domain with the sample of Germany male speaker in
958464 (32kHz-16bit-stereo,

samples frame

size=32768).

The difference is time domain is between [-240, 15]
in both of channels in this sample. The difference is
small out of 32768 as maximum amplitude. According
to Figures 6 and 7, it is obvious that the difference
between stego data and original data is small to be
distinguished by human hearing system. Bengali

(Female) has the similar distribution of difference data.
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Fig.6 Amplitude of original data and stego data
(Germany Male)
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[
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Fig.7 Difference between stego data and original
data (Germany Male) in DCT domain (log of

absolute DCT value) and in time domain

TABLE I. MEAN OPINION SCORES AND SNR

Language MOS SNR(dB) Instruction

Bengali 2918 21.558 Female, 32kHz-16bit-stereo
Germany 2.690 20.455 Male, 32kHz-16bit-stereo
Japanese 2924 23.705 Male, 32kHz-1 6bit-stereo

To evaluate audio quality objectively, we calculated
Perceptual Evaluation of Speech Quality based on
ITU-T recommendation P.862 with raw mean opinion
scores (MOS) in the range -0.5 to 4.5 (best). Signal-

noise ratio (SNR) is used to calculate the difference in



time domain. AFsp packages version 9.0 is used for
calculation. MOS and SNR listed in Table 1.

4  Conclusion

In this paper, we propose a reversible speech
watermarking with partially applied Huffman
compression algorithm as an alternative method.
About 1.188 bits in each sampling point is available for
hiding that high capacity for embedding is achievable
by the proposed method. Since the compression ratio is
each frame is complexity is achievable. By analyzing
amplitude of stego data and original data and their
difference with audio quality evaluation by MOS, we
got the result that the stego data generated by the
proposed method is imperceptible. As the future work,
we are going to evaluate audio quality with more
samples objectively and subjectively, and to calculate

the robustness towards Stirmark Benchmark.
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Practice of agile development engineers in PBL: A case in 2022
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Abstract

Agile development methods are rapidly spreading in the information processing industry. The authors,
who are working students, belong to this group. In companies, exposure to the word "agile" has
increased dramatically since around 2020. There is an urgent need to develop human resources who
are familiar with agile development methods. In the Project-Based Learning (PBL) program conducted
at the Advanced Institute of Industrial Technology (AIIT), students can experience Agile development
methods in a form similar to practical work and acquire Agile development competencies. This paper
describes the learning practices in this project in the first semester of FY2022.
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Task Processing Scheduling in Federated Learning Systems

Chaofeng Zhang*, Wuyunzhaola Borjigin**

(Abstract) Nowadays, the effective use of computation and communication resources is one of the main challenges
for cloud manufacturing. The complexity of the environment and the diversity of interference in industrial
manufacturing make it challenging to complete multiple tasks fast and flawlessly. In this paper, we integrate
communication capacity, computation capacity, task convergence, and other factors into a single utility metric as the
optimization goal. We design a federated learning oriented Policy Calculation Algorithm to cope with the allocation policy
in a time-varying environment.

Keywords: Communication efficiency, federated learning, edge intelligence, mobile wireless communication, artificial

intelligence.

1. Introduction

With the rapid development of the Internet of
Things (IoT), smart services have encountered many
new challenges in performing decentralized learning
tasks. As an advanced solution for distributed comput-
ing [1], federated learning ensures the global validity
of the process through distributed computing and col-
laborative updating of parameters by smaller devices
or vehicles [2]. The security-sensitive data does not
have to be uploaded to the cloud for parallel process-
ing, but the devices involved in the calculation upload
the trained results to the cloud. The cloud performs
a weighted average on the uploaded data and finally
outputs a standardized neural network model [3]. This
framework distributes the computational pressure of a
single device and protects user privacy. In particular,
intelligent services using federated learning usually
aim to fix privacy leaks and insufficient computing
power in distributed computing systems by completing
the service process through distributed computing and
collaborative updating of parameters. The sensitive
raw data does not have to be uploaded to the cloud
for parallel processing, but the devices involved in the
calculation upload the trained weights to the cloud.

Improvement of the computing capacity of intelli-
gent services is based on the use of higher physical
resource consumption. In parallel federated learning,
due to objective physical limitations, the mapping
policy cannot ensure all local data can be properly
updated according to the texture. Therefore, many
studies focus on how to optimize the available re-
sources. A potential solution [4] using Q-Learning is
proposed to understand the current state of resource
allocation in the system and then calculate the alloca-
tion policy to track a higher utilization rate. Another
study [5] considers the selfish attributes of the local
devices and adds an incentive mechanism based on
the Starkolberg model in game theory to encourage
local device participation. In this way, the service
capacity of individuals is promoted, and then the
overall utilization efficiency of the remaining capacity
is improved. In general, the cloud-based system needs

Submitted on Oct 19, 2022.
* Advanced Institute of Industrial Technology.
** Inner Mongolia University of Finance and Economics.

communication coordination between the edges to op-
timize the learning process in each device, which acts
as a buffer for devices in different workstations, and
then achieve better multitasking processing efficiency.

The potential problems in the above studies are
that they assume that the available bandwidth is
constant over a long period of time. In the practical
wireless communication network, the current opti-
mization schemes cause the following problems: First,
the synchronous federated learning [6] only performs
an update within a limited time, and the remaining
nodes with excess resources are waiting for other
nodes to do their jobs before you continue with the next
sync update. The idle wastes computation and commu-
nication throughput; Second, federated learning has
the coordination problem under resource constraints
[7], and striving for the rate of convergence of a
single task may conflict with the overall convergence
of the tasks [8]. Third, the optimization algorithm
of federated multitasking learning [9] outputs the
assignment policy according to the current network
state. However, actual grid capacity will change over
time. The current optimization scheme over-achieves
the instantaneous optimum and not the full-time
optimum.

The proposed research examines the real-time mul-
titasking assignment policies to optimize the learning
efficiency of federated learning in time-varying com-
puting and communication environments. By model-
ing the dual influence of the Lyapunov drift of the
virtual queue, we investigate the balance between
the utilization of the task processing capacity of local
devices and the convergence efficiency of the cloud.
Accordingly, we design an LSTM-based solution called
FL Service-Oriented Policy Calculation Algorithm to
calculate the optimized allocation policies based on
time-series network states and maximize the overall
utility gain of tasks. Finally, we run the simulation in
a time-varying scenario to compare the convergence
efficiency of multiple federated tasks using the pro-
posed algorithm. The results show that the proposed
solution achieves more efficient use of resources than
other benchmarks.
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Fig. 1. Federated learning framework for cloud manufacturing.

2. Previous Works and Related Study

The update of federated learning shows the network
model synchronously over the local wireless network,
and multiple channels can be used once. However, the
unstable network environment may bring other
challenges. Current research is developing novel solu-
tions to optimize various aspects of federated learning
processing performance.

Combine reinforcement learning and federated
learning. The two mechanisms fit well. In the paper
[4], the authors propose a mobile edge optimization
system that combines reinforcement learning and fed-
erated learning. Suitable for scenarios in mobile com-
munication systems at all times, the system focuses
on the resource allocation policies for data processing,
storage and communication. The in-edge Al frame-
work describes the exchange of parameters between
end devices and edge nodes to achieve more efficient
training and inference. In addition, they optimize the
dynamic system computing power and communication
load. In the end, the optimization scheme effectively
reduces the load level of each device while preserving
the approximate optimal solution for overall efficiency.

Incentive mechanism for individuals. For au-
tonomous federated learning scenarios, appropriate
incentive mechanisms need to be introduced to im-
prove training efficiency. In the paper [5] the au-
thors solve the core challenge of federated learning
that users involuntarily participate in training and
share resources. By observation, they find that the
hetero-geneous equipment is limited by its conditions,
and choose the task that corresponds to the expected
income for training. After summarizing the scenario
as the Stackelberg leadership model, the server
establishes the functional relationship between the
training benefit and the reward according to its

own needs. The end device selects a suitable task
for the training based on the bonus list. When the
Nash equilibrium is reached, the server guarantees
the entire training effect through a suitable reward
mechanism.

Multiple resource optimization. The multi-resource
optimization problem of federated learning usually
needs to be broken down into several sub-problems
for optimization. In general, optimizing multiple re-
sources in federated learning is usually a non-convex
problem. However, the authors [10] summarize the
conflict of objectives between model and energy con-
sumption convergence as a non-convex problem with
three sub-problems. This paper examines the impact
of local training rounds on global parameter updates
and transforms it into a trade-off problem of energy
consumption and rate of convergence. By optimizing
the three sub-problems of communication energy con-
sumption and computation energy consumption, the
overall system is better than the convergence rate and
accuracy benchmark.

Data compression. Federated learning network op-
timization sacrifices accuracy to achieve model com-
pression, thereby meeting communication throughput
constraints. However, the limitations of the network
environment are usually the biggest challenges for
mobile devices in federated learning. Some research
is inventing model compression and data compression
methods to reduce communication costs. Typically,
this compression comes at the expense of accuracy. For
example, a study [9] compares more than three com-
pression methods and proposes a universal compres-
sion framework, Spare Ternary Compression (STC).
The framework adopts the top k£ update parameter
selection strategy and optimizes the update weight of
the corresponding parameters. The pressure of com-
munication is greatly relieved by the small-scale but



precise selection strategy while sacrificing relatively
little convergence rate.

3. Federated Learning and Resource utilization

In this section we outline the local and global update
procedure of a typical federated learning system and
describe the entire processing framework as a math-
ematical model.

A. System Structure

As shown in Fig. 1, the framework is mainly con-
structed in four parts: cloud center for model aggre-
gation; edge devices for network congestion and data
forwarding [11]; IoT devices for data collecting and
local training.

e Cloud: the server is used to aggregate the col-
lected model data. The data to be processed are
weights and gradients derived from the remote
IoT devices.

« Edge: devices located on the edge layer are respon-
sible for monitoring and managing available net-
work resources. By observing and predicting chan-
nel conditions, computing resources, and power
consumption, the edge devices forward tasks and
collect processed results.

o Local: local devices are used for local updating.
The local update process consists of three steps:
downloading global weights, training locally, and
uploading newly trained weights.

1) Cloud and Devices

We assume that there is a cloud center for data
collection and fusion in the top layer. Then, in the edge
layer, M base stations (BS), including RRH and small
hubs, connect with the center, which is considered as
edge nodes for forwarding tasks and collecting data
[12]. Correspondingly, |N| local devices managed by
these edge nodes, denoted as N = {1,2,--- ,n, - }.
Considering a limited time frame T, and in the local
area there are |®| applications asking for federated
learning service, denoted as ® = {1,2,--- ,k,--- }.

2) Task Processing

In a typical setting, the collected data by local
devices is different, which is considered non-iid data in
the overall learning procedure. To ensure the fairness
and convergence rate, the system needs at least P
devices for local training, corresponding to a specific
training model k¥ € ®. The arbitrary k-th training
model contains three universal characteristics: calcu-
lation difficulty ¢, model size ¢, and importance z.

3) Download and Upload

To describe the output capacity of device n, we
denote its computation capacity as c¢,. For any time
t € T, the download bandwidth of the device is
recorded as 1, and the upload bandwidth is recorded
as [2,n.

When a task is scheduled to the end device n, we
calculate the time cost after finishing the following
three phases [13]: downloading phase t; ., local train-
ing phase t. ,, and uploading phase ts ,,. The download
time t1,, 1s denoted as,
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Before uploading data for a global update, the end
device is asked to perform Fj, local rounds. For any
end device i, the total time required to complete one
global training is

tn = -F)lktc,n + tl,n + tQ,n- (1)

B. Local Computation and Data Fusion

The primary purpose of the allocation policy is to
coordinate the order of tasks ® and the responding
devices i to achieve the optimal task completion per-
formance, including utility gain. One of the difficulties
is in quantifying the benefits of allocation action. In
this subsection, we define the utility function U,y
as a common evaluation standard to describe the
received utility reward after completing r-th global
round update. Accordingly, we analyze the association
between the convergence rate and the utility gain for
each training model.

1) Convergence and Learning Efficiency

There is a trade-off model between the number of
global rounds and local rounds. To reach the final con-
vergence threshold ¢, each task needs to be processed
through P, - P, local iterations, where P, is the number
of global updating rounds. A global update is denoted
that the cloud completes one round of data collection
from the local and fuses the weight uploaded by the
locals.

2) Calculation Round and Utility Definition

Correspondingly, the necessary global ground is
mainly related to the efficiency of model learning T,
the degree of dispersion of initial weights w®, and
the convergence threshold e. P, is the training round
completed locally before each global update, denoted
as P, is the training round completed locally before
each global update.

Correspondingly, we use U, j to reprents the utiltiy
gain, where considering the inner the inherent im-
portance for task z. For instance, in a disaster mon-
itoring scenario, the importance level is defined as
the discrete safety level; in an autonomous driving
system, the importance level is the importance of
object recognition, including signal lights, pedestrians,
and railings. It is adjusted according to the initial state
of the model itself.

For example, the difficulty of convergence for mi-
gration learning is obviously easier to converge than
a completely random initial state. It is possible to
reasonably set the convergence difficulty based on the
statistical results of previous similar tasks, or a more
difficult convergence threshold . We consider that the
utility function here is an elastic formula. When the
application scenario changes, it can be reset according
to the actual situation.

C. System Optimization Goal

The system goal is to ensure that the tasks’ neural
network weights is converged quickly enough by rea-
sonably distributing the order of multi-task federated
learning, which improves the application accuracy of
the these tasks. We design the utility function Uy
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in which the convergence of federated learning is
positively correlated with the income.

During time frame 7, there are a total of |N|
devices located in |M| edges and jointly serve for |®|
of federated learning tasks to realize weight conver-
gence. Considering a time-varying wireless scenario,
containing unexpected conditions such as mobility of
devices, energy consumption problems, and unstable
fading channels, it is not easy to calculate an optimal
allocation policy within polynomial time. By applying
an optimization algorithm to output the allocation pol-
icy, the system achieves the maximized utility value,
as well as the convergence constraint, is satisfied, and

we have
U= Uns )

teT neN

max

where X,,; is a binary indicator whether task £ is
globally completed at the time slot ¢.

4. Federated Learning Allocation Algorithm

This section examines how to apply a neural net-

work to output an optimized assignment policy. First,
we use an LSTM-based model to process input of
network states in multiple dimensions. Then we de-
sign the recommended value for each allocation policy,
which is the result of our proposed LSTM-based
network framework. Finally, to make it practical
and apply the system online, we design an online
algorithm to calculate the allocation policy to handle
the potential network capacity changes.

A. Multidimensional LSTM Model Development

To examine the allocation policies that maximize the
optimization goal to optimally preserve both queuing
stability and utility, a fully connected neural network
can be used to input the current network states and
output scores for each allocation plan. Computational
complexity is generally reduced and good at processing
data together in various aspects, including spatial
and temporal data. Although the optimization goal is
simplified, the algorithm to solve the NP-hard problem
still faces a relatively high complexity. Therefore,
we need an overall plan for the optimal resource
allocation based on the cloud framework. Even for Q-
learning solutions based on artificial intelligence, most
assume a momentary global perspective, provided that
all computational and communication conditions of all
nodes are known. Finally, calculate the optimization
plan based on the current and future network sta-
tus information. Although a general neural network
avoids the problem of computational complexity when
issuing an assignment policy, it is still limited to
the data dimension problems that sacrifice detailed
analysis to explore the optimal solution.

The proposed system faces two problems when it re-
turns a near-optimal solution: First, one-dimensional
data (channels, storage or computational power) is
inefficient for predicting the entire network states.
Although a hierarchical network model can be used
to coordinate all the outputs of a one-dimensional
prediction network, it introduces new challenges in

how to intelligently finalize all types of data to work
out an allocation policy. The spatial and temporal
properties of the devices should be taken into account
as input in order to increase accuracy. Second, the
relevance of the allocation policy influences the ac-
tual performance. Due to network congestion, device
anomalies, and device mobility, the current optimal
solution may not match future trends. Therefore, the
policies calculated based on the current state may
not apply to the next several slots. Therefore, based
on multidimensional historical data of the past, we
speculate about the allocation policy in force for the
current period. Therefore, in this article, we introduce
a multidimensional LSTM neural network to overcome
the above problems and output an optimized assign-
ment policy to maximize the overall utility of Eq. 2.

Multidimensional LSTM is an effective neural net-
work model for processing multidimensional time se-
ries [15]. It is popular in speech recognition, video con-
tent, traffic prediction, etc. Based on multidimensional
inputs, the model computes a combined prediction
or score with time series. For example, the multidi-
mensional LSTM predicts hotel room reservations in
the next period, thereby helping the hotel to allocate
enough service resources. In this study, the states
of the entire network devices are transformed into
a time-series sequence and used as the input vector
after the time frame ¢, and the system outputs the
candidate assignment policy with scores.

As shown in Fig. 2, the time sequences are con-
sidered as input data and the system outputs the
detailed scores for each allocation plan. The input
vector is processed through the sequence convolution
layer, convolution layer and sequence expansion layer
under investigation the potential spatial correlation
between devices [16] [17]. Then it is fed back into
the vector sequence through the flat layer and fed
to the classical LSTM layer for analysis in the time
dimension. Finally, as shown in Fig. 4, the correspond-
ing estimate for each occupancy plan through the
final fully connected layer is calculated. Normally, the
system chooses the allocation policy with the highest
value to complete resource management in the next
period. We also design an online learning mechanism
to store and update neural network weights to make
the assessment more precise.

B. Input of Time Series Variables

In this study we use an airplane with coordina-
tors in which the federated learning system works.
Multiple base stations cover the entire aircraft and
mobile devices move on predefined tracks. When the
server publishes a specific FL task, the mobile device
downloads the model data and completes the local
neural network training. In addition, the devices
send the trained weights to the nearest base station
immediately after completion.

The fusion process of network weights usually oc-
curs in two ways: synchronous and asynchronous.
We assume that the fusion process will be completed
synchronously in this scenario. The merging process
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begins after multiple devices update their training re-
sults. In addition to the unstable computing power and
power limitations of the mobile devices themselves,
the effects of signal-to-noise ratio, interference, mul-
tipath propagation and Doppler effect cause the delay
in task completion or failure. Therefore, our proposed
system should take these factors into account when
assigning tasks. When designing the input sequence
of the training example, we empirically consider the
following factors as input.

o Computation ability. These factors are directly
related to the efficiency of processing tasks. For
example, considering the performance and fre-
quency of use of mobile devices, we plan the
available computing power of mobile devices like
the computing power index C, . changing over
time.

o« Communication ability. The two most important
indicators are upload bandwidth and download
bandwidth. In the proposed scenario, we consider
the impact of device movement on communication
skills. The transmission of the general neural
network model is completed within 1 - 10 seconds.
Therefore we assume that the motion vector of
the device remains unchanged. By considering
the effect of distance on the signal-to-noise ratio,
all factors are converted into actual bandwidth
fluctuations.

o Global serviceability. The influencing factors of
user participation are considered. Constant ac-
cess to network time, signal strength, remain-
ing power, etc. helps determine the possibility
of mobile device participation in training as a
reputation value.

C. Algorithm Performance Analysis

In addition to the proposed algorithm, we pro-
posed another algorithm based on the deep Q-learning
framework [20], and a traditional dynamic greedy
algorithm [21] are also introduced. The former one
analyzes the correlation of queue vectors through
multi-dimensional data input to achieve the optimized
solution. The traditional greedy algorithm emphasizes
that each decision step is an optimal solution in the
current state.

Fig. 3 shows the performance of the system through-
put. Due to the prediction mechanism of LSTM, the
system infers the potential location of mobile devices
some time in the future based on current locations.
Thus, the actual system capacity is predicted ac-
cording to the coverage of the local base stations.

500

Overall Task Completed

—8— LSTM using Q-leaming Forwarding
—&— Real-time Deep Q-leamning based Edge Forwarding
—4— Greedy Forwarding Policy

] 500 1000 1500 2000 2500 3000
Time Slot {(s)

Fig. 3. Performance comparison using the different bench-
marks.

Obviously, our proposed algorithm has higher commu-
nication throughput. The blue line without real-time
learning cannot handle more random changes, and
then the throughput is often less than the upper limit.
The greedy algorithm only achieves local optimality
and cannot guarantee performance in the future. As
such, it is unable to handle a long-term global ship
update.

5. Conclusion

The application of Al technologies to coordinate
remote intelligent task processes is one of the greatest
challenges of the present. This paper models the com-
munication resource, computational capability, task
convergence and other factors in the edge cloud FL sys-
tem and integrates them into a single utility as an op-
timization target of allocation policy computation in a
time-varying environment. Finally, we prove through
simulation that our proposed algorithm achieves a
noticeable improvement over other benchmarks.
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Proposals with the objective of transformation to a Circular Economic
Lifestyle using rice consumption behavior as an example
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Abstract

We propose Shopping Transformation (SX), in the hope that this will instigate changes in consumer
behavior, in order to transform to a Circular Economy with higher consumer satisfaction, which is
becoming the global trend. Using rice as an example, we propose a new system of selling by weight
measured at the time of purchase, using a bag made from paper cloth, and a food wrapping material
substitute. We will show that it is important to devise ways to incorporate SX (Shopping
Transformation) without impacting peoples’ existing lifestyle.
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BlueSkype: a shared virtual 3D world for off-site meetings in nature

Ryota Nakashima®, Yuta Kanmuri®, Hua Hong", Tatsuro Tomiyama®, Atsuko
Sasaki®, Masahiro Tomisugi®, and Hiroaki Tobita*

Abstract

On-site meetings in office environments often involve conventional online meeting platforms such as Zoom and
Google Meet that are widely used in real meeting rooms and provide functionality and visualization simple enough to
support typical business meetings. However, because such meeting platforms usually have the same functions, meeting
attendees are compelled to use nearly the same functions and manners even if their purposes differ. By contrast,
conventional online meeting systems take off-site meetings less into account. Therefore, to solve those conventional
limitations and realize online off-site meetings in nature, we have designed BlueSkype, a natural environment in a
shared virtual 3D world. Therein, meeting attendees are represented by 3D avatars that can move around the 3D world

freely, communicate with each other, and interact.

Keywords: Shared virtual 3D world, Communication, Online meeting, Avatar

1 Introduction

Widely used for business and academic purposes,
online meeting platforms offer a range of possibilities
simply by being connected to the Internet. One of the
greatest advantages of online meeting platforms is that
they allow conducting and attending meetings at a
distance and, in turn, using time more effectively. Such
advantages have not only proven to be crucial during the
COVID-19 pandemic but have also generated new
opportunities for using the platforms. For those reasons,
it is important to fully understand how online meeting
platforms are designed and what functions they provide.

By mode, online meetings can be roughly divided into
on-site and off-site meetings. On the one hand, on-site
meetings are typical business meetings held in office
environments and thus often replicated in conventional
online meetings. For that reason, most of the functions of
virtual meetings are the same as in physical meetings;
participants gather, share content, deliver presentations,
and discuss topics face-to-face in virtual meeting rooms.
At such meetings, participants also have to use nearly the
same functions and graphical user interfaces (GUIs) in
virtual meeting platforms even if different meeting
platforms are used. Beyond that, each platform regularly
presents attendees as images of their faces set in a 2D
workspace. Although the simple layout is effective for
visualizing many participants’ reactions at once, over

time the stagnant images can induce boredom, for the

Received on October 2, 2022

functions and visualizations are limited. Using the same
online platforms in the long term can also induce stress
and fatigue, which complicates having creative,
constructive meetings. Especially during the COVID-19
pandemic, the mental and physical exhaustion of using
such platforms has underscored the importance of
promoting relaxation and refreshment in online meetings.

On the other hand, off-site meetings are meetings held
not in office environments but elsewhere, often in
outdoor environments in nature. Off-site meetings
reinvigorate participants and alter their perspectives and
minds by offering alternative meeting spaces in new
locations. Some meeting platforms use virtual reality to
support 3D avatars and environments and allow
participants to walk around the 3D scene and freely
communicate with other participants. However, such
spaces are typically designed for entertainment, not
educational or business purposes, and thus lack sufficient
tools for presentation and discussion.

Therefore, to reduce the limitations of conventional
online meeting systems, we have designed a unique
online meeting platform integrating a shared virtual 3D
world with the outdoor environment (Fig. 1). Our
platform, BlueSkype, focuses on facilitating off-site
meetings in nature in order to promote relaxation and a
sense of freedom; trees and grasses on the ground
simulate an extensive plain, the sun is dazzling, the sky

is bright blue, and a pleasant breeze is blowing.

* AR ST PE AT K EBE K, Advanced Institute of Industrial Technology
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Fig. 1: Overview of BlueSkype and its several functions to realize off-site meetings in nature.

BlueSkype also controls those elements depending on
the purpose and style of each meeting and provides items
to enhance meetings (e.g., whiteboard, chairs, and
wooden tables) and thereby accommodate a variety of
purposes, from casual communications to business
negotiations. In BlueSkype, each meeting attendee is
represented by a 3D avatar with several functions that
enable movement around a 3D scene, communicating
with other avatars, and manipulating GUIs. Not only can
attendees deliver presentations and host discussions in
the 3D scene, but they can also take breaks and relax by
simply moving around within the 3D world. To realize
our platform, we used Unity, one of the most famous
game engines, and constructed a data server to share the
3D scene data in the cloud.

In this paper, we describe BlueSkype with particular
focus on its design concept and implementation. The
next section describes past work related to our platform,
after which Section 3 explains our platform’s design,
interface, and implementation. Last, Section 4 discusses
our platform and articulates the conclusions of our

research.

2 Related Work

Online meeting platforms such as Zoom and Google
Meet have been widely used for educational and business
purposes. Such platforms basically support 2D meeting
spaces and some functions that are similar to ones
offered in typical office environments. To enhance

meetings, some platforms focus on interactive
functionality to share images and slides, for instance, and
visualizations to present participants [1, 2]. For example,
Koyano et al. have introduced a unique meeting platform
based on open-source software that provides unique
functions such as voting, using cartoon characters
instead of participants’ faces, and allowing the analysis
of discussions [3].

Shared 3D virtual spaces also facilitate online
communication. In such environments, each participant
is represented by a 3D character as an avatar that allows
participants to move around in the 3D space and
communicate with other participants, also as avatars, in
the virtual space. Some platforms support creative
activities in shared virtual 3D scenes [4]. Flat3D, for
instance, is a shared virtual world that allows participants
to create 2.5D objects freely such that their creations
directly change and develop the 3D scene [5].

For online communication, telepresence platforms are
useful for capturing physical features [6]. Telepresence
platforms depict physical bodies and enable remote
participants to control the physical platforms remotely.
Thus, remote participants can share information and
work with other participants via the platforms. Some
platforms use robotics to achieve telepresence by
offering several sensors to detect information in the local
environment, and some platforms are wearable and work

together with local participants.
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Fig. 2: Entering BlueSkype’s shared virtual world: When a participant logs in to a meeting room, an avatar representing the

participant appears. Other participants also log in the same room.

3 System Overview

In this section, we provide a detailed overview of our
platform with particular focus on its design, user
interface, and implementation.

3.1 System Design

To achieve off-site meetings in nature, we have
incorporated many natural elements (e.g., trees, grass,
and wooden furniture) in BlueSkype and removed all
walls in the scene. The natural elements are designed
with low-polygon 3D models; thus, the scene is a simple
natural environment that contains some trees and grasses
in warm weather. Avatars representing participants can
also be changed from formal to casual. For example,
cartoon animals are useful for such purposes.

Figure 2 shows how a participant enters a new meeting
room. When the platform displays the log-in menu, the
participant enters their username and room name (Fig. 2
(1)). The username is an avatar’s name displayed above
the avatar, while the room name is used to determine the
meeting room. The participant joins a predefined room if

the platform contains it or else creates a new room. The

initial scene is shown in Figure 2 (2). Before joining a
scene, each participant selects an avatar from some
template data (e.g., animal, human, and robot). Once in
the 3D scene, the participant may move around the scene
and find other participants (Fig. 2 (3)). In the example in
the figure, a chick avatar is shown joining a warm natural
scene and communicating with three participants
respectively represented by a 3D penguin, sheep, and
dog. Each participant can show their feelings with facial
icons and communicate with other participants using
their natural voice.

When an avatar enters the scene, they sense the warm
weather, calming sunlight and wind, and birds chirping,
all of which induces a sense of being in nature compared
with conventional online meeting platforms. The
platform also provides different 3D scenes with different
natural elements. For example, the platform controls the
number of trees, the intensity of sunlight and wind, and
the volume of birds chirping. The platform can
additionally provide different climates (i.e., sunny,

cloudy, and rainy).
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Fig. 4: Avatar motion: Each participant can interactively control their avatar with a joystick.

3.2 User Interface

BlueSkype’s user interface is divided into two layers:
the natural environment and GUIs. The natural
environment serves to achieve meetings in nature,
whereas the GUIs are used to control avatars, support
presentations and discussions, and change participants’
viewpoints. Our platform allows each avatar to
communicate with other avatars via voice chat, to show
attribute icons, to move around a 3D scene with a
joystick, to input messages on a chat board, and share
presentation slides on a whiteboard.

To support presentations and discussions, the scene
contains GUIs such as the whiteboard, chat board, and
action buttons (Fig. 3). Each GUI is translucent so that
participants can see the scene behind GUIs and can
interactively show and hide each GUI depending on their
purposes. On the whiteboard, participants can directly
display their local data (e.g., presentation slides and
on their PC) by

images sharing their desktop

environment. As shown in Figure 3, an avatar prepares
their presentation to display a figure on the whiteboard
and check its display. The chat board enables participants
to input text for chatting via text, while camera control
buttons allow them to change their viewpoints (e.g.,
If a

participant moves in front of the whiteboard in the

initial, presentation, and bird’s-eye views).

presentation view, then they can see the entire scene
from the sky from an aerial view.

A participant’s avatar and viewpoint move
simultaneously. Participants move around the 3D scene
with the joystick displayed as a white circle (Fig. 4) and
designed as a white-filled, wired circle. The direction of
motion is defined by the position between the filled circle
and the center of the wired circle. A participant’s avatar
can move left, right, forward, and backward if they move
the filled circle to the left, right, forward, and backward,

respectively.
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Fig. 5: Presentation in BlueSkype: Participants gather at the presentation area where a presenter delivers their presentation.

3.3 Example of Using a Presentation Space

Figure 5 shows how a meeting starts in our platform.
In that example, participants have gathered at a meeting
space containing a wooden table in front of a whiteboard.
There are four participants in the meeting space, and the
participant acting as the presenter prepares their
presentation by placing slides on the whiteboard. As in
typical presentations, presenters can give presentations
orally while manipulating the presentation content
interactively. Audience members can also issue reactions
via icons and by inputting text in the chat during the
presentation.
3.4 Implementation

We have used Unity, a game engine, to implement our
3D scenes and avatars [7]. We have also used Photon to
achieve a shared virtual 3D world and allow voice
chatting. Our current implementation allows 20
participants to attend a meeting at the same time.
Although we can create realistic, complex 3D scenes,
BlueSkype is a meeting platform, not a gaming platform,
and, as such, functions without special units such as

GPUs.

4 Discussion

In this section, we discuss BlueSkype with reference
to comments and feedback from our laboratory tests,
which involved group work and weekly meetings.

The goal of BlueSkype is to realize off-site meetings
in nature. Instead of typical meeting platforms that
are similar to typical office meetings, participants in
BlueSkype can move freely in a virtual 3D world. In
our tests, some participants initially moved freely in
the virtual 3D world; some moved far from the meeting
area, while others manipulated GUIs to check their
avatar’s activities. However, we observed that all
avatars nevertheless assembled once a participant
began their presentation using the platform’s
presentation functions and listened to it in front of the
whiteboard. After a simple presentation, participants
discussed the topic and exchanged opinions with each
other. In the presentation tested, audience members
which

participants commented minimized any pressure in

were represented by cute characters,

presenting. Overall, our observations and participants’
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comments suggest that BlueSkype can be used for
presentations as well as discussions.

BlueSkype also seems able to enhance break times
during online meetings. In conventional meetings,
each participant is liable to mute their audio and hide
their camera image while taking breaks. In our
platform, by contrast, some participants took a walk in
the 3D world or formed small groups to discuss topics.
We received satisfied reactions to the ability to move
around the 3D scene freely and communicate via voice
chat. Through those activities, participants felt
relaxed and had spontaneous chatting about the
presentation. Although conventional platforms allow
administrators to create breakout rooms for small groups, each
breakout room is the same as the primary room. By contrast,
our platform enables participants to move around in a space and
start chatting without the administrator’s involvement. In our
tests, we observed that some participants moved to places far
from the presentation space and there began chatting.

Our 3D scenes are constructed with simple elements
such as low-polygon models. As mentioned in the
previous section, we have used low polygons because
BlueSkype is not a video game but a meeting platform,
so we implemented our platform to operate on laptop
PCs. However, we can also use complex polygons and
physical simulations simply by changing Unity’s
functions and parameters.

Navigation techniques to control avatars are
necessary to promote communication in 3D scenes. To
that end, we provided 3D characters as avatars to
represent participants. Some participants commented
that it was difficult to control their avatars with our
joystick, however. Although we prepared several types
of avatars, the navigation techniques remain simple.
Thus, by combining other navigation techniques [8],

the mobility of avatars can be developed.

5 Conclusion

In this paper, we have described BlueSkype, a
platform that supports online meetings in a shared
virtual world, especially off-site meetings in nature.
We have explained our platform in terms of its design,
user interface, and implementation and discussed its
practicality in light of comments and reactions from
participants. In the future, because we have not
finished practical user tests, we plan to evaluate our

platform after developing the current prototype.
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Possibility of Design Workshop in Higashikawa town
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Abstract

The purpose of this research is to examine the possibility and effectiveness of design workshop for
related to vocational education and training projects in Higashikawa town, Kamikawa district,
Hokkaido. In this paper, following items are described. 1) Research and review of previous studies on
Higashikawa town. 2) The current issue and problems of Higashikawa town and the surrounding areas.

3) Workshop in Higashikawa. 4) "Outsider" as a project promotor.

Keywords: vocational education and training, design, workshop, Higashikawa town, Outsider

1 [XLBHIZ

AbiEiE E)HERHJIET (LA, BINET) I, dbEE olFE
FZMEL WS, REILORSIEEEZHEL, T0%E
R KA ATE KR EL TS, SEHNE, B ZE 30 BHEC 10
57, JEJITE~IX 20 702, KBROEARE, H i OFMEHE
DHEELTHDIHIIETHS. L, TN T7ebMo L
FHHURESIZE B DL TH A,

HNTT O e RO, o Hilg O 8 L CT&7nT
23, B 7eb OB OMUE-SOITREMRBZS AL, HLv
BAEE LR T 2B 2 EEEMD T EHDT 5. SHITH
JINT & 22 AL Uwd T 1120E, HATHE—DR
N2 H AFE TR EFE LRSI TS,

fth 7, HEER TR O R, 43 LbHuk-S<0IzREh-
TRV, Z2HZH ADOTERDZER T TR E D ik
BIRNEBIMZDLONRREETHAS. FEROEBLIT
BIfR7e<, BOTELEFLRED N - W) - THEROERBEHEN
1I72n5.

IHLTEHUIR SV DB THLFET IO DRI |25 2
JolX, MEITE ZIZH AN . BIREABTOM 2 R H 1
W] 2 RORCER T B I8 A TB LTV, AR IR, EF 130
(LR EELEZT YA U= ay 72 TERELT, B
REHEIR2ICBET A EEO M REMEE LT, Zhb
DFRATEHN % N E RO BRI BGE 2 LD LS HHE
ZIEL, £88, BT, FROMEEIRT D FHEET LD
LU TRRELT-.

(A FF 1%, The 20th NIoNC International Scientific
Conference (28T, EF LA E[BILIZNEFIZKIEIZ
MEEAEIEA BT L D, )

Received on October 2, 2022

2 EJIETDOIRIK
21 HTHER

BLR D SATHIIEE W%, J-STAGE SCHME R THRA 45
ER DI FE R0, (R 2022/9/1 23:00) &
TU—RIE, 0) HJIMT, 1) BN FE3E, 2) BT AR, 3)
FMT ZE, 4) FIBT FREEIIEE, 5) HIIT EBEF I
o 5 HH THD. M, MBEEROMHL, BEELIZFAL
NG IR To. BRBHRERIL, IROEBVTHS.

0) BJIMT 241 4, 1) HJINT B3 116 £, 2) H)IAT
M3 8T i, 3) FJIET ZE 102 4, 4) BT B3I
1 HE, 5) HINT BREHERE 0 1.

PLbagLdil, B3, W¥E, A7 78HICBET5m
2N 153 1. HE - 7B T/ RIS 25 50 102 14
FRFBSITAY, BRI LOMRE BB IR BT 25
$ 1 - Tho7e. BNITIZE T2 ATHEO D, A5
ONFICBEETIEEbNLILONLELEEVH TS,

FH 3D, IS OBLENS, FER4lE, H)1IEro
BO AT, EIEOENIOEBRTHLEL, FINRTD=aI2
ST ATEFICEE LI B Col T, 1, 1TEICE
55 3 OBEERRIEL>oOHALFHIL TW5. FEEIR
OBLENDIE, LB 6123, AHLE - B Ak G0 FE
REZ ARG N, H)INATE I EINFE BELVOR T FE A5
T MO FERE TR L TOBI) T O F ARG E DR ICo
WTEELTWD. Fiz, iek[6](2001) 1%, HJIITAHET
% ENZTRERD 14 hilTH 25 G e Lo E 057 @#
JEROBELAHALNICLTWS. HEME T, ARI[7]
(2006) 23/ NFEARZERTO IR — sk [HHADDZE | D
HEEAFIEL, S/ NPR - R O3 HER ) R 072 Bk

* BURHR L PE EH K FBE K%, Advanced Institute of Industrial Technology



48

e

HEFHHL TS, LinL, BB Tk ~2J512, BURTIEH
RIS DOWER L LT, IO &5 D5 0D &
T, ZOMOBPRILA RSN TS,

DI, NEINOER, HEBERK T ETOHE-
HEHEICBET50], HDVIE, B, M, MBS
PERELC BT A RIS DD, TNOEBIBREHE I
FROSY B COMFFEIL A Y 7=57\ . 22 CEH I, s
DEFR B DRI DNEFE T DI, R EEROY;
ERITDMENRHDHEVBEE D, ZOMBEIZET5
AL TN METHDLES X T,

22 ANOHEFTEEEER

AAERNO LD BIEERD, N DD - 3T REE Tk
SOMBEE L Z D77, FONMTIEA QAR CTOD. ]
JImTo N A EhRERE, BTS2 8 58, 1950 420 10,754
NEE—71Z, ZO%BMER e, 1993 Hi2i% 7,000
NZ&t)o7z. Ll 1994 F LI M &720, 2014 4
12 8,000 AN&HB %, ZOMHEMITBEDHE, 2022 4F 6 A1
1% 8500 NIZHIELT.

IR 23 FHNT 2 HUgIS AL O BUf A 21, [ B30k
BHES 1 ZIICD, TORLORRERE |, 777 0T |
LERHY, ZNHOMERSCER NN HEINAESTZbL 7283
265, TO—J5C, [ESLia - A QR EAFZERT A

AR RIS HERE A 0 (il 30(2018)4:HER) J& R L,

2020 4 LARR/ME 2720, 65 kLl Lo A O, 64 %
PUFE 15 BRSO AEPEF D A 1 O % FiATe 7 — 45
IRSIL TN,

23 HEHREFORREMFEOER]

HNNETNOFEERE%ELZER 1 IR T. SIRIREHE 2
ik, IEHE 4 1F, PEHE 115, FSEFAR 11,
R 1, BB 1 1R, BAGESERE 1 1F, NPO
1 HERFAET 2. UL s, W1 CTRIE DI ide
LR EEERIGE, MPBLELEND. ADPEET D
TZODBRFEDOEAFELT, £, (ELGPre A By
S ThAH.

INDITAEIEBRE A X D12 D OEK ThD L [FIRFIZ,
BRAgi, fEAlk, BE, EE, U, &%, oMo By B
ERBESEDMEDICHINGHLEE 2 -, T TEHT, 158
BEOFOELT, RO TETLHLT VA2 F 5%
W T HILC, PIREE LA OTRBEA D 555 1EY,
TEHF IO FIREMEZEAIEHZ 2 T

ZOXHRFOOHT, I AFNE-T-H, BELT
X7 F, HECHRBRITRVBELFVOHRLL THLETHS.
FTo, MR E O MU TAEITEL TSI T, K
(KMREBHEETE) DD, ETLBREZEXHTE1E, AR

DAEFO T TR R E L THDHD.
1 BT PR O ZA B RE %
LWl AR

BRAT - #HF | DIETHRLYZ— LHADDOR
HINZELSREBE

NEHE EI LRI RN
FINETIZH) B — /PR
ElL:apvacSHl ol 2
FNBTILER) IR = /NER

hEHE BRIBTILER) I 248

FRIS R BER) I EEFR

BEHE BRI SEER

HAREFR HINETILR) I B ARFEER

FEER FREEALTZE BB EFIER

NPO NPO EAKRE L BRAFR

3 RITMRT—o avT —HIIBTIZE I+ 5 EEA
31 THALI—HiayT TBEEELEE)

BRI 2018 4F 8 A 24 H (&) 8 H 29 H (k).
FONANIZRBWCEL BRI T YA T —ovay
(B35 FAR EAST TRIANGLES [8]i%, 2013 42
VIV H AN DT Nt = TG ISV CR S T2
1 BEDRRANINSEZT 8 [ EIC/AR%. 0o 7h 10
%, BAND 34035 (1K 1).




WX B SUE E# 1 L L T =— 22258 A2 LTV
HTELTHARIET ThiEsMIb A< b TN, 22T
[FE LG (2 OFT AU 12T —<IC, FNET7 44—
NWRIZLTZ 5 BT —2 a7 a8l ro7z.

SN I O R 5 - T O F8 A B EIZLI DA v F T
FBIL, ZNENN ML, ZOMZEREER
DI DAZ A EIMEEET AL Uiz, SINETNE
TUDEF O L7 R A OWEL, BAWIIHE X & A5
LADZEICEY, RRICHNT I=AIZE R T A T 4T 2 A I
T ZEMNFRE TH DL EARBRINIC SR 1T/ o T B 2
TW5.

32 THALI—oiavITEZDHMY ]

BRI 2019 £ 2 H 15 A (&) 5 17T H(H)D 3 H
M. k5L 3 BRI 90 4. HINMTHE ATk AL
CKpd T |BIOHINTSE B ARGE SR ARG, BN
TARER OB DL EY — s ay P RBUEL-. S5H1T,
HINTE(EDONT R, BFA, kAT, BN TIREIL T
LEME, FAERE, #HETHH BIZBIM A TELLOICL
7-.

THAL T =T avT DT AT 4T RBOZ 5001, b
HEE DB R OCKOBL R A~DOENTE T2, Y], F
KOBEEDH DI A ZAEDA R N A A=V LT,
HNDOFAAE L THDIBIZIT O HRZOLDODELSITHE
Aol 2T, LDt x 2 LI E2I0E, 2o m Al
(B30 DI (T2 ) BIRADENIFAIZTE T2,

TUBECOMENT, ZIMENE BB CHRIEICHLYT
TRbOEFE L. B0 RARLY BISEIL, £1%
FASOBEM, 2mm A DR /00K, =k, $HaielE v
T THED T 2GR Lz, XL TERIBINH B—H o<
%, HBLINVIFE TG COLVING T ETIEET D, £ 4
BELVEBHLWIZAITELZ (K 2).

2: ZINE DS (

R B

WITIZB T BT A v T—7 v a v 7 OREEN

ZLC, RHEBIFTER LT H BRI, RITED W
RFfZ T Uiz, 29 L7z, AEADEEDRDIL “Passive” 725
FTH, EFNIO. L, “Active” R {EBRT — 273 3
v, Ao — a0 BEs. ERIL, Iilaias
TADFEN DY, MU DL FROPEARIZ /2D ATREMEA FF D&%
ZTCWD.

33 THAUI—HiavITHEEEDIS]

BRI 2019 42 9 A 24 H ()b 28 H (). KH
SROACHEE - BT 2 R LW REEEZ DY —T 3
T E{Tol ZIMEE, BREICIEFEOFRAE T4, T—~
W55 (3mX3mx3m) &7 AT 51 L70. KEDORH
FE ML, AbvRE EJERHJIRT R 2 50l R (s TF
o) OFHINEARE L. S CIESE L= FEM O A&~ T
VERR LT R 1/20 R %, 50 1IIT Hdsk 22 i &2 22— C
ReFERUTZ, 22U, BUINEREIE LD, FHEEE 'S
B =T T, AR—Y Mk 23 FE T L= B PN
DOFRRESN TS, B, B bId i sV OB O F ¢ /E
TELTWS. L, KEKROH TR L ®mLTH
SEAZENTM BB DI A9, EVHRIOE, TIEHREIC 5SS
DLWIERELII M, REEVOZEMCTHOLLIERET
DR L= (M 3).

A FEREO TR T —1% 21— (W - Lx<liz
T 7ebbnh) [ LV SERDHD. EHOMIRTIE, [—
A% —20ZLIZZ0FEMEFTLRETHLENDIZ L.
Z—: Z<OFMIZAZTH, ZHNIFRER—DDZET
b 1E0%. THALORERB L Ul ER S
%. TH & I C @< LM% B CAZE S O IR
LIZEVABEU/ER (B 0<%, 2Fh, oI
DDA A= % N T HEFEIRFIZ, O FNs A O
YDA A-DERET. LT, 2hbds —ooeYard
UTHER, Feffil o<

3: B INE DR (B2 - IS

49



e

4 BEHFIFEOAEEME

EFNL, THA LT =T ay T REININ e AR RO E
R DHHDHNE (B - R, IO RS AE,
fICHBESNWE, TELE) 21, HE CTHEIZEDR
WASTRINDAE AN R AR AIE D% ST HZE T
HHHEETHD. | EEZT-.

FLT, BT YA U—ray 7 O EENOREEH
BRIl AREMEZ L, RO 4 SO AT,

O FNERDRES UL E R 2R ODEL, BH
WIZEZ BB AHZ LT, RFRIZHTTZAIER
RTAT AT EH TN RETHDHIL.

@  Active RIEBRIY—I L ay L, ala=br—anil
R0, FNR Ao =T 4 O, HURO D
BLRIZ Ao B A REE A RO T &

® HCEOHIMEDOGDOAA—"E2NET LR,
MFOFNLE CERAHT. ZNHEOEDL TR S
T, BB B RREMER DI L.

@ HoHNHEBLZCHE THEIZEDRWR
POAEENDLNFEIRANED S % S<ITHZETH
LEETHHZL.

PLEMS, Ui 5, a2 "7 Off, oA A=V,
SR AT, EVIOF—T—RREN O LN, [5785%8
R TATIRD, 8 2 D SAVBI 72 e RHL O RBRIYY — 2
Tay W, aia T ORI, FOOHEAIET D) &
VOB ZIZED, HFLWEEET VERELE.

5 BEETIL
51 EEETIOBEHFTIGENER
F7, FEET LOMELABEIHOE ROV TR,
—lZa T LA BRBE AN, B ICE R A, B AT
FROE Va2 Etd 5. LnLRns, ED L iigo
A2 =T BT DHIENTEDLDEAI). b EHFEMR
R HIs DR, AR, PEZE, 3, ITBUSL BRI LT
IR THOINEVI RO D. £2T, AOER T, AH
HIZR 2N Lo Tl (BEBMRE BT 2E3F 4k
B WA R D EH T SE T

F—, a7 ERAEEELHMTIZONT
FEETIVOAHRIZE, EEREICBILT VA Ok
¥EHBEIROGANDD. BUROFERHERBICHB W TT
EUNFEINLT  Z2EDZ LT, BBIZ/PNFERETT,
B A, HIRZEER, £l 0 UM, HMEK
(T2 T35l BRO T2 2 5EmR) HDOVE, TIE
BRIV TTIREBFIALRT L, BBROKSEZHD
ZHIFEEL, 2, TYA LT ay T EwOBRE, 77

ZLIRWIDITHL DO EEZ O, TFRETEmasHo 2
LGV LD IR R Z 7 200, TLAREL S
FAPIURE D FSZEBITETHD.

B, EVRADSTEFIZONT

FODOTEDDOT VAL T—rayFidnz, EETS
M EEETHD. BRI, IEEF, PHEEIRERE R SRk 2 353
TERBITARE HORD D, MR IR DU R A -T2 b DI
niZkv. 2L ELZ0FEEET VIO TR THD.
FRRE B ELRNT, BEEREWEDR, TAT 4T DBIEH
BHEBZTND, Flfllx DAWRTD7nY, O&>DFH
(U= av7) BNEIOF IO, FHHME % 128 D
BEFF 0T O RITEDR D

B, fEkoeYaiconT

ATEBREECT P AL OSEBCE IIFIL, NpoEviGs
FRIENDIREDEOHME R HD. $EEZHIY, HRITHES
ERF S R TUE, T aEDe . ATREREE, 370bb
R B RAETE T DO I ERAAENE, Ehb AW (K:
ten V%, R AT, E )3 a%oEE) D
EWTEMBZENLFENIAY —RT 5.

ZOFEEOIRE L, FRREE DlehTh7eldeoTL
Folt Npafliof=F OVERVRTIEARBEALZD. b0
VOBELER AR HID 5121, T AMBfER
WEWIZEEHDMERSHS. TEBIL, IV T %4
LR AHEIFETHZET, NEESTF RN ARIZE > TV K.
F-RAD DIY (AR T IIBRIEOE R TH LA XD,
RADBEIIAKNEEZEATLIHALHY, ELN
NG OREIIRAI R THD. Fiih KANDOEEFELIX
RCWADTHD. LT, ZO%WNT, EiFIcAEssFEC
D EHMIFFL TS, ZORLIERGRLE, FEETT LTS
B, HEBWRET LD,

COFEHITFRE A RERLDICRDIENRLEETHY,
HEEMRELRENS, Hlala =T ~OBNERTET
NELBEZ TS,

52 FRAIREEL AT LA

WA, FHgE FTRE72 SV AT MR DT DI MBI T L3l
ERRFTT 5. AR LA sk 2 I3k D L& 7Y, o F
DI TEDH TRV EHIV IS L — LRRHI AN Rz T b b
N, ZOFMREEOBELEL, bR RBERMEDR
N THFERO A CMEANIEE BIEL WA, Z2ICBEF 9
LR EEO/TaILEHEON—T (K 4) BEBTHHE
WZEY, Bk, oF0, Hiizleaia=T o BNEER, Hilk
SINHOBEELH B S AE THLEEE R ENT, B
5T O H S O I 2D,



L Wi
( 7F 23 \
N

THA .
J—oay S BEEYERXR
(BT 0i5)
) )
EEo
ELaLIE:
SOt g BEOF]E

| N

=

45 E T aIDON—T

LA, ZOEEET ML Fryia7ma—n R
IRV EVOERRIL HAINERS . aAN, T T —7
Tay T EREITDINADBEND T D F. GFETIE AR A
T2 TR MIZFREDDBIR. O, K& ITH
HIGERHAIL NS, I§EhE T aE—Tar BBz
EEREEaThHDL. ZINTHHEEL, BIRIISMT 555
REFHROT, FhHEE LI LRV, AEEE R L
B, —EDOAHEEZRHBINTLELHRA M THHS.

FHPALV =T 2y (FOOH) EBEFE Y RAD 2250
BRI, TV AT~ ay T BB =T, BEfFEY
RANEN T HENIET AR ST, LT T, 20
FELTILICHF Yo a70—RNRIRNDIT YR THA.
THEh, ZOFEKEET VBRI ERZRD TN OTH
5. BEFE Y R ARIE LS D0 NEn b2 o H 3
ET LT, ANEEAE T2, TFAT—rv
2y 7 INHEBERITEZ TERW. RO FEZ D EEEL
T, A EF BB AR N HRAE ST, 7FaUcLHRE
TFE Y RADFIBILR N OFREH KD ET VIO ThD. D
0, fllx O EREZFEE T 57008 T, lx 0fEs
THRWEIEEL, FaE— a7 T T 4 ET
EVIA A= THD. FT2, ZOFERITBEELOIMEN
EFILKWVET L ThI D, TOHEERIT AT, H—
M HEFMEIZIZIECX220, 72771, Hulc @ L, #he
FLELFBA DB EIRRAEE DINTT DN —FOFREE
Bbohs.

6 HE
ARG T, HNBTORSEBCE IR FE O ATRENEL A %)
PEZ O T D70, IROZ Lz RETLI-.
O  HNETOHEFEHBEFOTRKREND, ToERAr k%
DHERE O BRPE D BREILTND ZEAHERL, R

WIETICB T AT A v T —r v a vy 7ORGEN 5l

H Lk COEE SO TRBES D B R EZ 5
L7-.

@  FEHONERELUZIINCRT 5478972 307
AT =0 ay T OFEBEIVETZ AP L H¥
T IVOREEE R LT,

@ HFHEET VOMEBEIFMERT, o3It
THHARMBEAE, HIH O N 2 DAETED T2 DRV
BThy, HEBEMET L THILI LA MR

@  FHEETT VORHR ATREMENR Y TaLFFOAY, %
MR 2 =T A DAFAEDN R O WU T i %5 53
HZEAHENEIZOWTE K LT

LIAT, ZOHLWEHEET VORI, 7o<SADI
DTATATBHTET, TNESLSTAIZL ETNEN)
WEOLOTHD. SRR NI=BHD, 212 “Know -
How &> T T, S FTEIEIRHLOT AT AT H
HDATREMEN 35 “5” D3 2<biLd.

Fo, AR CVOFEEET LOERE L, FHF01LEH]
ThD. 1-oT, Hx OIMBEMBZT, LD L0, Milk=
2=FAICBN T I LR — DA, 51T, bV
BEL CTEE2 T 2B DY, 2 O SUL7235 5 DAl
A RHT“B 2/ HA8bETVAEB NS, WIZZEIT
IRTHUR, IS ivs. AT, [RIZEE
ALt CoOFEEFTAEHBELZLLTY, LRI
AREVEILDD. e, SRR BRI G T 528
T, FILWHFE DS ALE SN LI Z A REMENBH LD ThH S,

7 BHYIC

BUE, HUIETCIE, HEREEOR IR E RO FVRDOHE
LT, ATFEE - 777 D2V E R T D,
LU0, BURTIX, AMEREE ST D0 EWIRREIC
RUT, MMNOF R 7T 7 MEZEIZSHE TE TV RIS
B%. AR NVEFEFOND, MOMIENSZ O EERA TH
ETHIEITEEEN, BFOFEEE OFEN M _ BT UL,
FOMIBUZAFNE TR U X — 0 THRIEE D LIAD S
FREMERDD. EDO— T, HIOEDDOFEEFEEDHEZED
AT, s ELIOEEs OB EE N Lz o L
LV, RO IRAESLL TWTAEETHNIE, B0
TP AR IR T AT THD. ZHL T sk D R |2 k)
LT, KR TEITLET AL U= av T nb/EEN 54
TEOT AT 4T DU D W AARZ BT DD TILRDAI D,

2021 4F 1 A _EA), #rllam oAV ARGE A E N T
BENTLIE, MHTOY—7 v ay 7 OEix R #I /-
7o, LU s, FILWAETRRKA~OBIZE DL ES,
BAZROMD D FIELRATETWD. 5%LT AT
— 7 ay 7 OB OHT e A LT AT R A SIS
PEoTNETZL.



52 hREE

SE X

(1] FEZF I ARICBIT DT FA LT —I L ay S EEA
N—IZEHFOM, KOLBVTHD. B (B E &
K, MG G5 THE) , /N2 EER), AL
FURR (R F -7 — T 4 AR

(2] WEEHE I BEEITBE I BTE — IRV
T B 8k 3£ F ek BH 8 &~ % — (CEDEFOP : European
Centre for the Development of Vocational Training) C
13, BEEAH CCEANBRA OFE L2 S LU THV TS,
CEDEFOP (2&%L THRFE DRI R L LY L7255 8 i
L CHEESNDHI,, /UNY, AF ), IR ALY
(2D EEL AE RS- BHE R UFIR L E RS TOD.
[3] Osamu Nakajima and Kazuaki Seki, Possibility of
Vocational Education and Training of Architecture
and Design in Higashikawa The 20th New Ideas of
New Century, Pacific National University, No.2020(2),
pp.511-516, 2020.

[4] A, HiE-S<DERO M- A TE 5 LU =%
PRI, RIREEH R m U, 55 69 & 2 7 pp.239-252,
2018.

(5] AbEsig, HOIET DR EMEE & T B GO B ie—AH
AREL N - 52 B L E 3 A R0, HUSARFZEAT AR 9 BT
R HBBFJEPT R 5 38-39 &7, pp.1-16, 2017.

(6] BESEML, AEPEREFGF OHELE(LERICE TS
BEL, R, %39 % 175 pp.99-100, 2001.

(7] Fabisis, ShER— o b sk s & o B A E—K
JNETE R Z—TObANDE | 2L T, B2 K
FREE, 25 23 %, pp.137-149, 2006.

[8] FAR EAST TRIANGLES: 2013 4= H A&, #[FE, rn
T OREZROT WA —, T—T A AMEIZ LR sz
N—"T . RISy B CIEBIL T DAL /S — 3% & DFEIR
ZHZ, Moy BRI oD A 2 LT AT 4T DA, SUALAL
WA Bl CEEBOIRA Y, NHORRO AT
LD A, BUER, AERIRT By =M 7o TN
5.



HORARST PE BT R FBE R FAdZE No.16, pp.53 — 58 (2022) (FaC)

H—EZRARY A ITEHZREDIR Y DA RICRE

- ERETINICKDFRIEFEZDIRDOEAA -
p g

Systematization study of Japanese traditional performing arts choreography
for service robots

An Attempt to Extend the Systematization Method with Associative Models

Masahiko Narita *

Abstract

Based on Ningyo Joruri, we are researching knowledge on how robots can optimally utilize
their physicality, systematization of appropriate gestures for exchanging messages with humans,
methods for realizing such gestures, and methods for integrating such gestures into the business field.
Although it has been difficult to systematically handle Ningyo Joruri choreography from the viewpoint
of its use in robots, our method “Systematizing Ningyo Joruri choreography an associative model” has
made it possible to handle it. However, the representation and systematization of the part of Ningyo
Joruri that includes dance is complicated and difficult.

In this paper, we attempt to further clarify this issue by proposing a hypothesis and rationale
that this problem can be solved by extending the "method of systematizing choreography using the
associative model" to include Noh, which is one of the historical origins of Ningyo Joruri.

Keywords: Physical Properties, Choreography, Service Robot, Joruri Puppets, Systematization, Noh,
Dance
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Latent Needs and Possibilities for DX in Africa
-Based on a case study of a women’s support project in the Republic of Uganda

Reiko Hayasaka* and Jun Ito*

Abstract

In Japan, digitalization of business operations has been called for in recent years under the keyword
Digital Transformation (DX), and there is a potential need for such digitalization in developing
countries as well. The United Nations and African countries have focused on poverty alleviation and
the improvement of health and medical care since independence, and the Sustainable Development
Goals (SDGs) adopted at the UN Summit in 2015 include a goal such as “Ensure healthy lives and
promote well-being for all at all ages” as Goal 3. The collection, integration, and utilization of accurate
information is a pressing issue, especially in the healthcare sector, and in recent years there has been
an active movement to promote the use of information technology and digitalization. While there is an
active movement to promote digital health in Africa as a whole, it is not entirely unrelated to the fact
that digitalization has not made much progress in the context of supporting women at this point in
time. This paper discribes the potential needs and benefits of digitalization for workers of facilities
engaged in support services for pregnant women and other women, based on a survey conducted in
Uganda.

Keywords: SDGs, Kenya, Uganda, East Africa, EAC, NGO, mHealth, eHealth, DX
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77V IR THAE RO EMIEICBELER S ED DT
B, LObITERSBFICBWTUIZBEE T TN AL
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FHRAYICEORL A TE T O3 R R RO R - B D TR
ToHDHD, 2015 FFIZ[EREY Iy MCEIRS LRl FTRE 7 BR
%% H1E (SDGs) TH HEE 3 Tl XTI R L% |
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— AU —INMBELIND. T VAT, ZOxRT H i
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1.3 ET7I7ULhHREDEE
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NERNIHETHLOT, a3a=7 AT OB T EFRE#R
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HEREAHL.

ZHUZKIL, EAC MEET, RCKEFEIKEEL T4
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1.4 AUFHINERE

U EEFIE (LT, OB #) 1%, 177V s hn
BT HNEET, r=7EME LT, 7=7), FF=7
HWAEWFE LT 7V DR ROWMELTHALRT AV NT
Wz e, B HmEEITHARKORMEDRLRENE 24, 2
73 km* T, AREE FOETEHL/MEE ) 1, 200m &
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BIMEDERES 200, MRS UG8 21TH 4k
FEARITIT TEOEWEA RO, TEENOFE ST AR
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TEE /N ARG e LA e LT Ao I ARIE B AT > C0ND
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Chi Idcau Contents
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WZDWTEBNR LRI L.

\

Area- \[c_zl

Area- [C-1] Area- [C-3]
ANC-card_ArealD ~ Primary ltem
ANC-card_Area-[A] Total 100
ANC-card_Area-[B-1] Total 15
ANC-card_Area-[B-2] Total 18
ANC-card_Area-[C-1] Total 13
ANC-card_Area-[C-2] Total 6
n ANC-card_Area-[C-3] Total 7
Grand Total 159
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New Educational Methods for Digital Transformation in Graduate Education

Takaaki Hosoda*, Hiroyuki Maruyama*and Tokuro Matsuo*

Abstract

This paper describes the use of an online lecture environment to motivate learning, as practiced at
Advanced Institute of Industrial Technology. Although online lectures have become widespread in the
field of coronavirus infection disaster, an environment with further enhanced interactive
communication is important to motivate learners and enable autonomous learning. Therefore, we

propose a new learning cycle and a learning motivation model in an online environment.

Keywords: learning motivation model, distance lectures, autonomous learning
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HARENIZEITAHR a0 T AL ATRGE O = 4E 1,
2020 FITIFLFEY, BEICBWTHELDO ADEIFIZEE
B2 TnD. ZoZliE, RFHEIZBWTHEISN TS,
FHEDEFAZANBLIOEEDIREAZ AT K&
Bh 52 CD.

EHOOIEFET D, FAUESLIE BN RZERE R (ULT,
A TUE, T8RP HFEEH L AT 4 (LMS: Learning
Management System) <CifFRENHIBLE O AT A, #@H
TREDZHN AR T T IANA T4 AGEZE AL, 4
DIEMFFEBRELZTEZ TQOER, Frillan oA/ L AREGYE
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A lecture plan
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Creating an environment
for seamless learning

Discussion

Presentation

. . ace fo faci
Discussion on Internet i i

- .
.

[ @
(L
< Review using ICT >

After the lectures, students will be able to discuss online and share their presentations in group exercises,

creating an environment that allows for seamless learning.
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Towards a Global Endogenous Modernization Model

Mitsuhiro Maeda*

Abstract

The slogan of the SDGs (Sustainable Development Goals) is ‘Leave No One Behind’. This slogan advocates the
concept that all states, including even lower income developing states, will develop their modernization in the 21st
century, and the Status Quo of the world illustrates the appropriateness of this concept. On the contrary, we have
few social science models that precisely explain reasons of this fact. This paper tries to establish a new social
science model that explains reasons of the fact that all states vigorously develop their modernization, by expanding
previous studies of an evolution mechanism of the modern civilization, especially the study of ‘augmented
household’ model first developed in the end of 1970s. The paper tries to establish a new model of ‘the Global
Endogenous Modernization Model’ that explains reasons of the all-inclusive development of modernization in the
21st century.

Keywords : modernization, augmented household, SDGs (Sustainable Development Goals), globalization,
infosocionomics, the evolution of civilizations, instrumental activism
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Non-random design process of Pokémon TCG

Matsui Minoru *

Abstract

The cultural evolution research program is useful for quantitatively explaining complex creative
processes such as design. From a design studies perspective, its mutation generation process is
particularly intriguing. However, cultural transmission theorists have long modelled the process as a
random novelty invention, far from the real-life modern design process. Here we show an instance of
such a deviation, examining how the design process and its resulting frequencies of Pokémon TCG
variants deviate from a neutral model in which an agent randomly selects and introduces cultural

variants to the population from the design pool.

Keywords: cultural evolution; evolution of design; Pokémon TCG; cultural transmission
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A Case Study of Using the LEGO® Serious Play®
to Promote Teamwork in PBL in Interactive Distance Environment

Kiyomi Miyoshi*

Abstract

The purpose of this study was to determine the effect of workshops using of the Lego Serious Play on
the promotion of teamwork in PBL (Project Based Learning) activities with diverse members in
interactive distance environment. Regarding the promotion of teamwork, we focused on the team
mental model, which is a psychological component, and the transactive memory system. This paper
reports on a workshop using LSP at the end of the first semester. Analysis of the comments made
during the workshop and feedback at the end of the workshop revealed that teamwork is expected to
be promoted in PBL activities in the second semester.

Keywords: Project Based Learning, Teamwork, Interactive Distance Environments, Team Mental
Models, Transactive Memory Systems, LEGO Serious Play
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A Study on the Affinity between Business Characteristics and Telework

Satoshi Yoshida*, Shigeko Shido* and Ying-Chang Yu**

Abstract

In this paper, we would like to consider new business styles such as telework from the perspective of
the Architecture concept, a concept that focuses on interdependence among components of artifacts.
This Architecture concept reveals the design concept of the creator. The purpose here is to clarify what
kind of causal relationship exists between the promotion of telework and the activity characteristics of

business entities, and what kind of factors may be influential.
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telework, Architecture concept, business model, interdependence among components, business process
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I\Nhat percentage of departments
do work in remote work in your company?
N 90%-100% | 70%-90% | 30%-70% | 10%-30% | 0%-10%
N 100 15 9 23 6 47

100%-75% 12 6 3 2 0 1
What percentage of T~
processes that are 75%-50% 26 3 5 1 0 7
standerdized in your 50%-25% 25 6 1 3 9
business?

25%-0% 37 0 0 3 30
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