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Abstract

To effectively and efficiently acquire the three basic skills required of an engineer, i.e., motivation, humanity, and ability, it is
vital to consider the importance of acquiring these three basic skills immediately after entering an university. For this reason,
remedial education, which is aimed at new university students, plays a crucial role. In this study, we analyzed the causal
relationships among the class evaluation questionnaires based on their results from 2013 to 2018 using a Bayesian network,
which is a probabilistic graph structure model. Findings suggest that group work does not work well for students with relatively
low academic abilities. Moreover, as students achieve higher grades, achievement goals and syllabus-based teaching may lead
to the development of the three basic skills.
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Figure 1 An example of Bayesian network.
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Figure 2 Results of analysis based on Bayesian network. (a) LA class, (B) AB class, (C) CD class and
(D) E class.
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Abstract

Load-transfer characteristics of riveted joint have been experimentally and numerically studied. This study focuses on relations

between applied load and relative displacement of fastened plates. Process of tensile test of a single-row joint which consists of

squeezing of the rivet and application of tensile load to the joint was numerically analyzed. Detailed finite element analyses with

consideration of contact condition and large strain plasticity of the material were conducted. The load-relative displacement

behavior observed in experiments and the finite element analysis agreed well. A simplified analysis of multiple-row joints was

conducted with consideration of characteristics of the joint obtained from the experiments. Distributed loads to the multiple rivets

in the simplified analysis were almost coincide to those of the detailed analysis when the applied load was maximum.

Computational cost of the simplified analysis was significantly reduced to about 1/6 of the detailed analyses.
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Fig. 1 Practical FE Analyses for the design of an
aircraft structure[2]
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Fig. 4 Configuration of test specimens
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Fig. 5 Experimental setup for tensile tests
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Fig. 6 Relation between applied load and relative
displacement where squeezing force Fy,=13kN
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Fig. 7 Detailed model of single-row joint for FEA

Table 1 Material properties used for the FEA

Parameters MS20426AD rivet 2024-T3 Alloy bare sheet
Young’s modulus 71.7 GPa 72.4 GPa
Poisson’s ratio 0.33 0.33

Flow stress Otrye = C (Eprye)™

172 MPa

C=544 MPa, m=0.23
(Sinitg gtrueg 0'02)

€=551 MPa, m=0.15
(0.02 < €40 < 1.0)

Oirye = C (Strue)m

310 MPa

€=676 MPa, m=0.14
(Einitg gtrueg 0'02)
C=745 MPa, m=0.164
(0.02 < &,,<0.1)

Slope of linear hardening 1034MPa
curve (0.1 <€, <1.0)

Initial yield stress

Hardening Parameters

Table 2 Specification of a hardware used for the FEA

Hardware specifications

Manufacturer Hewlett Packard

Product name ProDesk 600 G2 SFF

Operating system Windows 10 Professional

CPU Core i5-6500 Quad-core 3.20GHz
Memory PC4-17000 64GB
Storage 500GB Hard disk
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joint with various squeezing force
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Fig. 10 Bearing load-relative displacement curve
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Fig. 11 Comparison of shapes of the rivets before

and after squeezing where Fs,=19.5kN
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Abstract

This paper proposes the algorithm for the identification of music artists by the convolutional neural network (CNN) using the long-term

average of Mel-frequency cepstral coefficients as acoustic feature parameters. Experimental results show that 83% accuracy rate was obtained

for the identification of the five idol groups. Furthermore, we propose the estimation method of similar artists by the CNN using the same

feature parameters. When we compared the degree of similarity for the estimated similar artists between one subject and the trained CNN, we

found that they tended to be roughly similar.

F—U—F: Billi, BEHIAD=a2—T Ny NT—7, T—T 4 ANER], BT —T A AMEE, FRFHEE

Keywords: music, convolutional neural network, artist identification, estimation of similar artists, long-term average
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Figure 1 The general structure of a CNN.
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Figure 2 Training of the CNN that identifies
artist names from acoustic data of songs.

Song (Sound data)

)

Feature analysis

A 4
Artist estimation by CNN

!

Artist name

Figure 3 The estimation of artist names by the
CNN.

3. CNNIZ&kBT7—T1RAMERIDEER

3.1. EBRAR

KRIEBRTIL, 7T —T A AN B O XS A2 R AE 3 5.
KHRELT, 5 #HOT —T 4 AN (TAIE . inc, CYSER,
bbWA I —N—7, AKB48, J) KK 46)F H =, 7
ARNVEREENDT —T A AN B THDHN, IWEDT A
KT — MK EADT AR« 7V — T BIELEL,
i N8 E CThHd, EBRITHIZIFTEL WD, F
72, ZORONEHENEHEL THWDTARAE %L, TAR
MEBRD=—ANDD. TNA—T DT AR NVERIRLT
WAHEH I, BN, Yad T ARV LV —T D7
ARNVDITRNERDDHY, =—AnNhHiHEEZLND.
Table 1 |25 1 HEHENEZZHBN LT —T AR5
DF AR ELEDS.

Table 1 The features of the five selected artists.
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Figure 4 Accuracy rates for the number of
hidden layers.
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Figure 5 The estimation method of a similar
artist from a song of an unknown artist.
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Effects of Notch Filters on Sound Localization of Broadband Noise
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Abstract

The spectral shape of the head-related transfer function plays an important role in sound localization, particularly in the median

plane. On the other hand, the timbre of sounds is closely related to their frequency spectrum. Interestingly, humans can separately

perceive both the timbre and position of sound sources even though the frequency spectrum of a sound reaching the listener's

each ear is a mixture of both frequency spectra. Our previous studies reported that listeners can detect one of the spectral notches

in the HRTF, known as N1 and commonly centered around 7 kHz, by the changes it causes on the perceived timbre. In this study,

we focus on the spectral notches in the HRTF (N1, N2), of which central frequency may systematically depend on the elevation

angle, and analyzed the influence of the notches included in broadband noise on the sound localization perception. Results shows

that elevation localization and mutual changes between N1 and N2 could be explained in terms of the excitation pattern.

F—U—NE 2R, HEMaERE, EGER, B, METNNY

Keywords : Spatial hearing, HRTF (head-related transfer function), Sound localization, Timbre, Perceptual cue
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Influence of Lubricating Condition on the Relationship between Tightening
Torque and Axial Force of the Wheel Bolt for ISO Steel Wheel
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Abstract

Axial force of the wheel bolt for large vehicles was quantitatively measured under the suitable and unsuitable lubricating condition in this
study. As a result, in case that engine oil was only applied to the threads of both wheel bolt and wheel nut as suitable lubricant on maintenance,
the axial force was about 280kN. On the other hand, in case that grease containing molybdenum disulfide was applied as unsuitable lubricant
to the same specified threads, the axial force was reduced to 220kN due to the high shear stress produced by viscosity of the grease. Also, in
case that these lubricants were also applied to the back of the metal washer where applying is prohibited on maintenance, the axial force was
further reduced. And the axial force was about 250kN under no lubrication.
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Keywords : Accident, Maintenance, Truck, Wheel separation
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Driving Force Estimation of Electric Wheelchair applying Unknown Input Observer
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Abstract

Recently the electric wheelchair accidents are increasing more and more, the one of the causes of which is a slip on the road.

So, it is important to develop the low-cost system preventing a slip. This system requires the technology to estimate the changing

road surface status. Therefore, this paper reports the comparison result between the general disturbance observer and the

unknown input observer having faster estimation structure.
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Keywords : Slip Rate, Control System, Road Surface Estimation, Disturbance Observer, Simulink Model
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Simulink Model of Electric Wheelchair for Following Control Development
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Abstract

Considering an aging population, it is necessary to make the electric wheelchair more safe and easy drive. The one of the

important technologies to realize it is the following control. The following performance is affected by both environmental

circumstances and wheelchair dimensions. This paper describes the SIMULINK Model of wheelchair which makes it possible

to develop efficiently the following control considering the effect of the wheelchair dimensions.
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Keywords : White-box Modeling, Physical Model, Control Engineering
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Category of Probability and Statistics
—Common Idea of Mathematical Statistics,
Thermodynamics and Statistical Mechanics, and Quantum Mechanics—

Yoshinori Takahashi ™
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Abstract

From the scientific history of developments of mathematical statistics, thermodynamics and statistical mechanics,
and quantum mechanics, it was found that those fields belong to the category of probability and statistics, and each
field achieves important developments in individual ways. It was also found that the approaches based on the
probability and statistics make a fundamental change in natural sciences against the philosophy of determinism.
Probability density functions corresponding to many kinds of important statistic were obtained by applying Dirac’s &
function, which is discovered in quantum mechanics, and the results were tabled with relevant supplements. It is a
new attempt to formulate probability density functions from the point of view of physics in mathematical statistics.

F—U—F 0w, NIV, MERmER, 7Ty 6 B, BIE, HEE

Keywords : Determinism, Uncertainty, Probability density function, Dirac’s 6 function, Test, Estimate
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Study on Formative Evaluation in Online Class

Using On-Demand Video Lecture
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Abstract

Video lectures account for a large proportion of the content in online classes and are a major factor in determining quality. In

the face-to-face lecture, the instructor can change the teaching method in response to the learners' responses and construct the

class dynamically. However, in a video class, teachers have no choice but to predict learners' responses and construct them

statically in advance. Therefore, it is necessary to collect learners' responses efficiently in order to provide in video lectures with

high learning effectiveness. In this study, we collected students' responses to a video lecture with a slide show with commentary

and investigated whether the learning effect can be formative evaluated. A survey was administered to students who watched the

movies, and the results of the analysis of their understanding based on the tasks submitted are reported.

F—U—NERRE, FEa Ty, SRR, AR, Bk
Keywords : Distance Learning, Learning Content, Learning Effectiveness, Learning Assessment, Video Materials
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31 FUo—rRAEDHER

BI3~101%, i WAL ICEmBLIZT 7 —
EOMETHY, 7o —bMREICRBE L2272
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Q1~8 DOMEIZIZIT HLD #EL LSD BETZEN2WT
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=1.86, df=1, N=58, p=0.17) . BRDBFELWIE
KOBREEZ TR TELNEINEF DD, B
B Bl o AT 21T o 72, KR TRl E T VI
Ql & Q4 NEEN TV, L, ZOET /WVIEH
HICAH B ClEno7- (M2, 55) = 1.97, p=0.15).
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A U708 Bh I B E R O W ZH S TR e o T
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Abstract

The unary prefix code is used for coding and compression of various memoryless information sources owing to its simple
structure and easy design. Although the optimality of this code is not similar to that of the Huffman code, near-optimal coding
efficiency (entropy/average code length) can be obtained when encoding a source with a large alphabet, in which “alphabet”
indicates the number of characters. The unary prefix codes have been studied since a long time, and codes adapted to typical
statistical distributions have been created. Herein, the compression performance of a variable-length code was examined,
intervals varied among the steps of the unary prefix code so that it can be adjusted to an arbitrary frequency distribution. The
case of using the binary representation of the suffix was compared with that of the complete binary tree (CBT) code. Consequently,
when the memoryless information source had approximately 1000 alphabets, the coding efficiency for the binary representation
of the suffix and CBT code were 0.97 and 0.98 respectively. These findings confirm that the coding efficiency of the prefix code
was slightly improved.
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Keywords : Data compression, Text compression, Golomb code,

Binary Tree)fF 53 [3] TR I T BH 4 & ik - 57 fli %
7.

1. [ZL®HIZ

e S0 T R O 5L ICH WS 3LD Unary Prefix LLF G, 2185 C CBT 74 5 % Unary Prefix 7 &
755 (LR, UP T & L 50) (111, 5 pk 23 8L HI B9 T, DA HE 125U CHI L, 45 325 A K 3 0 55 i
RENE S Z27-%, Huffman & 5 DX E # Cldre Vg A4S TR T, B5E TELE, H6
WS, RIBIEZRT N7 7 Xy heffoT —2DFF 51k

ETEEDETS.
WX AR B W, REWT LT 7y hTIE, #8 E45

MNRBHLHRERTELNRGIE, #iKki#E ThoTh, i
WIZIEWVERNEONDZEN LI TUVWD. Unary
Prefix 4 5%, 00283 TEY, Prefix @4
Step ZBEE DMEIZEDZET, fRE MR G5 B
THIZEDLELNL/F T RNIELNTVWD[2]. KT
I, ETEOHE S MICEDLELNS LI, Unary
Prefix fF % 0 Prefix O 4 Step % 722 M & 2B 5 7]
ERHFFIZOWVWTHREFT5. 20 UP 52O,
Suffix 2 K FRH T 58 A L, CBT (Complete

2. HEEBAMIZONT

2.1 CBT (Complete Binary Tree)FF&IZDILVT

CBT (Complete Binary Tree) 7 & 3 & & D& &
FRBELELDOTHD. 0 1D 28 -1 BLFOBMIE k
EYhOBEER CTRTIENTES. LIAT, M n
0=n<m) ®FEMRME m R 2°-1 LVHL/hSNGE,
m Pk 25 -1 LR O SiEEEbizny. 2o 5y
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EHENCHIBTS. 37205 0=n < 2¥ -m OHfE n

#3 A~ 5, SSSHE, Tulffiy

Zk-1EYFTEL, 2" -m=n <m OKME n Z k EvH x| Ao~/ SSS ff 5 | AL
TRT IO TS, FLTHIERT. (L2 % | m=5
1 ]o 00 0 00
FKICBTHEDOH (k=4 D& Xx) g 18(1) (1)01000 g?é
n m = 10 m= 11 m =12 4 11000 10 001 0110
2'-10=6 |2'-11=5 |2"'-12=4 5 | 110 01 10 010 0111
0 000 000 000 6 | 110 10 10 011 110 00
1 001 001 001 7 | 110 11 10 100 110 01
2 010 010 010 8 | 1110 000 10 101 110 10
3 011 011 011 9 | 1110 001 10 110 110 110
4 100 100 1000 10 | 1110 010 10 111 110 111
5 101 1010 1001 11 [ 1110 011 11 00000 1110 00
6 1100 1011 1010 12 [ 1110 100 11 00001 1110 01
7 1101 1100 1011 13 | 1110 101 11 00010 1110 10
8 1110 1101 1100 14 [ 1110 110 11 00011 1110 110
9 1111 1110 1101 15 | 1110 111 11 00100 1110 111
10 1111 1110 16 | 11110 0000 | 11 00101 11110 00
11 1111 oo e oo oo ) oo o0

2.2 Unary & & & Unary Prefix 82D\ T

Unary fF 5%, 225912 (Step % -DE D1 %%
J7et%, 0%t 726D ThHhD. FFRix 1 Evho5o
i OV CAT<. Unary & 51, Prefix LLTHWAHE A,
Suffix OV T, Fx DFF 5B E6NS. I<fEbi
HREFEW IR TR L CIE, o ~5F 5, SSS
(Start=Step—Stop)fF 5, IRALFF 5 [4]72E R EHIT
Wb, ZNEE IR T. £3TIE, 75 \WEIIT Prefix
L Suffix O IZAR—RAEFEAT. X3IDOH <5 5
Prefix ™4 Step Z &IT Suffix Z#1E Y3 5fIXL T
W5, SSS HFEiE, (1,2,5)fFF 5 L iEnsb 0T,
Suffix @ Start 281E >k, Step 2328w 3oL,
Stop DBE YR THKDOLIIIZLTWD. TaAf 51T,
Suffix (2 CBT & 5 &MY, 22 Tk KM m 25(2H
STV, Prefix @ Step MREH A TRD, 2/
WIZT D HELRESNTVD2]. 2D 5,
FFEAb T _NERRKMENFEFIZRENGELHELT
WD, DI DRT A= Ry L, B R B ERR
72D,

# 2 Unary £ 5 O K

Step ¥t | Unary & &
1 0
2 10
3 110
4 1110
5 11110

2.3 Prefix W% Step MmMZEHTE T S Unary Prefix
"5

T TERRENKT G ET D Prefx D4 Step Mg ZE 7
#23% Unary Prefix fFF 520 EiFf5. LT, =
® Unary Prefix & 52 HICTUP % 5 1 LI 3. Zd UP
Faid, EBEOHEENSMICHLT, HFrrxhbisl
ENTED. b T R_RER KREDR D> TWDHE
W ENS. 5 #£ ELT, Prefix ®@DStep # &, @
% Step OEYMERHIVITE V. WERE M LTI,
SCHR[51LT Prefix @ Step M RZFHFE T2 UP 55 D
FAEVENC S REOVAN LI SN TWD. Fiz,
SCHRI6]IE B R 2ME W {2 55 51k ® Run Length £F 51k
I UPH EZ2 WAL D7EA, UP 4 5 0 Suffix D21
Bovvra X TRODFEEFTLBL TS, £4
\Z UP £ 5 Ol &~ 7.

# 4 Prefix @ Step M@ ZFHE TED UP 5 5 D4

Prefix = Suffix X ]
Step %% (FEE) E
1 0 xx (3) 2 0~3
2 10 xxx (5) 3 4~11
3 110 xxx (6) 3 12~19
4 1110 xxxx  (8) 4 20~35
5 11110 xxxxx (10) 5 36~67
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TebDEE 2D, ZnaLEE. TUP-CBT ff & ] LI 52
LIZT 5. ZIFEIF e A BBV T, Prefix ™4 Step
M@ %2R EEIC CBT fF 5 CHIAZ LA BT 5. UP 4F
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31 AEWMORE
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~URBLETL—T v

Near a great forest
poor woodcutter and h KRERHFEOTIELIZ, KZON, B
his two children; the boy MAXALL 7= HE—EIZEALTH
Hansel and the girl's G| L7, BoF I~ ELTLDFIT
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Fa, ¥ 3IRT. P, Prefix 1707,”1” TRLTE
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TROTEHF S RITIPEDLIIIT UP &% 5 15 step,
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FRIFHFBEDOIIC, 9 step ITEEDT-. ZDOXHIZLT
b, FEOTMEE P HB T oML (1/2)° = 1/256
2pDT, REBITITEBLARV. UP-CBT 45 0 Suffix
X" CaRTEYNE, 120 ey M E RS,

(3) fF 5k

¥ H R OFEMH T — %, UP £ 5 & UP-CBT & &
WCEVEM LM R 2 £ 61" T. 22T, = b —
X, XF i O BLRER P LY, 2@k TRD .

b — E = X P;logy P;

TR —FEEN R EYF S RICHY 5. =
faE—IZX%f LT, UP 5 T Bk R (= e
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0 EE 51571 4.316 0. 2697

BN 22628 838 7.059 0.4412

i E 3R 18747 1284 8. 228 0.5142

7 6 J'U L GG O S R

UP £ 5 UP-CBT £ %

| EAE ] A | A ¥ sk
S VAR |\ GEE | EE |k | YA X R ERE | E

I GE 28727 4.456 | 0.2785 | 0.9686 28317 4.393 | 0.2745 | 0.9825
A A GFE 20210 7.145 | 0.4466 | 0.9880 20080 7.099 | 0.4437 | 0.9944
W E BE 19784 8.443 | 0.5277 | 0.9745 19553 8.344 | 0.5215 | 0.9861




UP £§ 5 EBRL - UP K E

Stepl 0xxxX 0xxxX

Step2 10xXxXXXX 10xxXxXXX

Step3 110XXXXXXX 110XXXXXXX

Step4 1110XxXXXXXXX 1110XXXXXXXX
Stepb 11110XXXXXXXX 11110XXXXXXXX
Stepb 111110XxXXXXXXX 111110XXXXXXXX
Step7 1111110XXXXXXXX 1111110XXXXXXXX
Step8 11111110XXXXXXXX T1111110XXXXXXXX
Step9 111111110xxxXXXX 111111111 XXXXXXX
Stepl0 1111111110xxxxXx

Stepll 11111111110xxxx FLDDH

Stepl2 111111111110xxx
Stepl4 1111111111110xxx
Stepldb 1111111111111xx
(a) UPHEE

fE%k UP-CBT %%  ZEBRL 7z UP-CBT % 5

Stepl 23 0OXXXXX 0XXXXX

Step?2 55 10XXXXXX 10XXXXXX

Step3 163 110XXXXXXXX 110XXXXXXXX
Step4 254 1110XXXXXXXX 1110XXXXXXXX
Stepb 290 11110XXXXXXXXX 11110XXXXXXXXX
Stepb6 254 111110XXXXXXXX 111110XXXXXXXX

Step7 236 1111110XXXXXXXX I111110XXXXXXXX
Step8 140 11111110xXXXXXXX T1111110xXXXXXXX
Step9 70 111111110xxxxxxx 7 1111111 1XXXXXXXX

Stepl0 35 1111111110XXXXXX

Stepll 18 T1111111110xxxxX FLHB
Stepl2 9 111111111110xxxx

Stepl3 4 1111111111110xx

Stepl4 2 11111111111110x

Steplb 1 111111111111110

Stepl6 1 1111111111111110

Stepl? 1 1111111111111 |

(b) UP-CBT % &%
Suffix @ bit #ix, x @%k», EE-DE%2 5.

M3 Ff 5%

(4) UP £ 5 & UP-CBT £F 5 @ Step [t @ D B £%

4 DT Z71%, JHH O FEEORE O Suffix 2
FIT W\ B ERT 777 ThHD. (a)¥5E I Step RIFRN
BB ORI > TS, XTI bHF 5 T,
IELF BALTEDLZEN Sy D, £, (b) B AGEIL,
A DF 2T Step OEEL D70, LR IXH %272
STWA. ()FEFEZT, REHEE O ks, UP
75 & UP-CBT ff 5 L CHEMEL TV 5.

UP-CBT # 5 I W T F O H Bl R X200 <%
By D—DEXIZ UP K 512720, UP-CBT £ 5 O FF
IR A DN UP f5 5 &7, ZDi=s, UP-CBT & =
DI ERBIZTNWEEZD. 2915, TEFEIL,
Step DIHE N K &L /2>, UPHF 542RDDHT s T
LRI ELB D 2ol b D EE 2D,

1 2 3 4 5 6 7 8 9
Step £

-—@=UPfi#  ———UPCBTHEI

900

800
R 700
E 600
500
400
300
200
100

R # Suffix

(a) ZEFh 7Y LE R

1 2 3 4 5 6 7 8 9
Step #&

—-@= UPff§; =—@==UPCBT{E %

1400
1200
= 1000
800
600
400

B3 Suffix 18k

200

(b) BAFEIYLEER

—@- UP{#) —@—UPCBTH

(¢) MHEFEZYLEGE

X4 4% 270 R o Suffix % 9 #iH



42 ERSHORMI T ILTOHERE

— DI TOMMIZ A DO, ERDH DT
— A A WCHMAEIT 7=, ERSAMAIL, Ryr A3
T—IRICEY, S L EER L8], ZoELE X
rand() B2 A& B B2l a7, 282 1@ Y O 4y iR HE 3
Bis. 0 mH 1 ETOHA T, FHIE 0.5 LU, R
R7ZEZNNTA=ZIHR -T2, 2T —H %23/ b e Fr
T, 16 B hO &g KME 65,535 28T TR E/LL, o
7V 128K AZER LTZ. 2o 7%, UP %50
2EHFRBLL, CBT 5 RBLCA N LT, EHEMERE
e DT,

K5LY, bt — IR 2%, 225281280
I ML TWa5. UP £ %5, UP-CBT 55 O
P B bR UM M CHFRICHE N3 5.

16XV, L7 Am TIERF 5k 31T 0.98~0.99
DGO, Suffix (222 WG AT RATIZ
AL RNEAL T HDIZHH LT, CBT F 520
e % B AL ERNAFTR I O TNDD D508 5.

18
16
~14
-
512
=10
8
Yog
By
“ 9
N0
H — N M 10 H M0 o~ A M 1O o~ M
S8888888z2cs22cs s
S3 3383333 e-°
S 22T e (X 64K)
X5 EMOofMfoz o —DHER
P B 2

0.001 0.01 0.1 1

0.0001
Uup UP-CBT 1 3 {75 (X 64K)
-—0=-,, o e
e %=

6 UP 5 & UP-CBT % 5 O fF 5k #h 3

5. BE

-UP % 5, UP-CBT & 5D IaL—ailBWNT,

ATALERE A E R Bk, A RE S{bEg LB OE
Ca— VT, Tl I aEER L. 2 — B,
AT =2 ENEIZE L THOAF F{L LT L7
SR WVNSTHA. ZOEFETa— VN E I, T AT T
HECTHEIOEMELE. T—XFT77ANVELEL,
TrANVEBALT, M ER AN T =2 1T — 2O
NEFELNTWVDENERNDDIENTE.

*UP % 5 & UP-CBT {4 & & C, Prefix @ Step #% 7]
FIZLTEY, FolbihRIZ, o2 ENHDIZT
LTz, LasL, i3, 4RIl [ E
b FEOEX, PEASHI B IR EELEZLIRET
HY, NENWEIZE Fo72.
COHBIIRDOLIICE 2D, bit FOKEMENHD
T, StepD/PSWNWEXFR, AN K IV, W
DOHEBEENE S DIV EREITOND. Hl 21,
HAZETHRSE, Stepl 13 UP 4 5 4bit, UP-CBT 1%
5 3~4bit TREHEE THS. Stepl W EHFF = £
TIX 1/2 DU =A b 5. RIZ Step2 TiX, AEEIZ,
UP % 5 5bit, UP-CBT £ & 4~5bit TR E L T
H5. Step2 WIEHFHFZETIE 1/4 DU AE 5D 5.
RO BT 838 {12 LT Stepl, Step2 &4
b TH, UP 55T 48 fll, %L H TR, #
T, BE OV T ATI, REMHEIHOT LI &,
KERMEELTZ20OT, UP {5 & UP-CBT 50
ENNS g ol-E 2D, 2L, EMRITEATS
BE T, IO Step T, A %D EE A H BT I,
FIXENDHED LT TS,

*UP-CBT &5 DN UP 75XV, #IZE-TEY,
UP-CBT B B DOHF 5 R DOIAAR/NINZEND, &IE
HiAb THDIIIMDRE T LEE 2D,

6. F&b

UP 4 5125 TC, Suffix 55354 7] 25 |25 4
TELH/F FIZOWVWTHREHF L. UP fFHI2B8W\WT,
Suffix Z2EHKRI T 25 H L, CBT 55 THRAFY
FHTHEBELEB L. ZOME, ROLHIRZEN
Ly inoTz.

*UP-CBT 5%, kS e 7 ar I LA TRDD
ZEMTED. 5 R DOKFBEILE Prefix D Step D
FE DT, UP fF 75 D Step DE Y MILWZ D £<
BN, KRBT BT 2720,

*UP-CBT f 5D, UP fF5 X0, #IZRWIEE
BPEOND. LL, EfEROZITDTNT, MK



KU T O3 ANEDLHLNTHY, HERIT 1%
FEETHDH. UP-CBT 5 D5 M, UP K5 L0 =
IENENEIZRVWOT, EfRE2EHRTL5 613
BRI EZD.

-UP 575, UP-CBT 5 &b, 777y kh 1000

A2 TIEm W B B2 = 0.96~0.98 MG H5.

CBT %5 O/ b h %1%, Suffix N2 LB O
AT AT, 65327, Z&EIIT 0.98 Bifs N
HBohnsd.

AENE, FEMAY 7 LELT, EAFDOL S
T—HEER DA OT =X LR NoT. 5
#%, Suffix OEHFEARFEE LTz UP fFid, ~&E
4547 (Power law distribution)® 75 —ZIZ B <{fFb i
TW5 [2]. REFEHAOT —H T, Suffix ZE HEH
TE & Suffix BHREATE OEWEFEAN L THIV.

&5 XM

(1] BHREREFOEHAII—X 1-1 FWIFES 5

b M5 A7 — ZJEME, AR, B RAE, B, 1998.

[2] Michael B. Baer, “Prefix Codes for Power Laws,”
2008 IEEE International Symposium on Information
Theory, 2008.

(3] A Z, XET —XEMT VIV LANM, #f

F—K, CQ Mk ft, AT, 1994.
[4] Wikipedia T rAfF 5L (B H 2020 4 7 A 21

hEit’ps://ja.Wikipedia.org/wiki/%E3%82%B4%E3%83%A
D%E3%83%A0%E7%AC%A6%ES%8F%B7) .
[5] Crosbie Fitch, “Life without Huffman, ”
EXE.Magazine, Vol.6, Issue9, pp.39-42, March
1992.
[6] L.R.Bahi and H.Kobayashi, “Image Data
Compression by Predictive Coding II: Encoding
Algorithm, IBM J, ” Develop. March 1974.

(7] ZULERE ZVARLBOT X TORBEEG (&
H:20204 8 H 4 A,
https://www.grimmstories.com/ja/grimm_dowa/) .
[8] /INpkfE K, BELEL I DAL 7 s T A,

(ZH A 202046 A 22 A,

http://kobayashi.hub.hit-u.ac.jp/topics/rand.html) .

#include <stdio.h>
static int item_occ[] ={11,6,5,5,4,4,3,3,3,3,2,2,2,2,2,1,1,1};
#define MAXCODEN 18
int getupcode2(int occ[], int n, int ul[]) {
/% occ[]l: REWIBIZY—FSNT=3EE */
/% n  BROHE +/
/% ull] : suffix W% Step DER K *x/
int u: /* I D unary prefix DA TIYTR */
int total; /* 2ADRBHEE */
int i, j, stotal, oc; /* FEXRZETH */
/x HERAE */
total = 0;
for(i = 0; i < n; i++)
ulli] = 0;
total += occlil;
}
u=0;
stotal = total;
j=0;
while(ul[u] < stotal) {
oc = 0;
i =
while((oc * 2) <= stotal) {
oc += occlil;
if(i == n) break;
i++;
}
ifG==0&&i==1){
ul[0] = occ[0];
i=1
} else if(i ==j +1) {
ullul = occ[j];
i=
} else {

/¥ RATFYT uDEE */

oc —= occlil;
ullul =i - j;
i=
}
stotal —= oc;
ut+;
if(j >= n) break;
}
printf(“Step ul: “);
for(i=0; i<u; i++) printf(”%d
printf("¥n");
return(u);

}

“ullil);

//Stepul:4 4 3 2 1 1 1 1 1

fT# X1 UP-CBT ff LD 5REZRDLT 0T T
WA
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Trends in content and activities being used in online learning environments

Tomoe Ozeki™
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Abstract

This paper introduces the fundamentals of what you need to know as a designer of online learning. First, we will organize

the terms that are being defined around educational research and introduce some learning contenting and online learning activities

that have been effectively implemented. The latest trends as of September 2020 will be introduced at a symposium hosted by the

National Institute of Informatics on September 11, 2020, and at the national conference of the Japan Society for Educational

Technology on September 12-13, 2020. Finally, this paper summarizes the present situation and discusses future developments.

F—U—F AT, TR T, BRI, AT VIR, N ATy IR
Keywords : Online learning, Learning contents, distance learning, hybrid, high-flex

1. [ZL®HIZ

A H—FvbhE LicEREZER, TurIoIvs
PR A<D NITIEDEHELT= Skinner DT 4 —F
T2 [ IIORKICESThHhEo72. 2oz,
1950 FEHICRELZF B a7V L TEED TR AL
THFEPRBEINTZZEND, %D CAI-CBT-WBT
T, R —MAETREFIELELTHREL T
Sl nwbisl2,3].

COEIX, HETITONAX BB IIEB OHD
B ED — e MBZEEZT#H D1 VO &L
L, ZN&EbLEICEHar oy nEREENT AMIZIY
FRTTEIEVOEFED RN ET VAN ER T
Ho72. 1970 FRICAVAFVIRIZA —T ez =/3—
T AR BRSNS L, JAER 2 IR PR M X725
IO TFERLDBERI KFEL TR TN
FrEZTANDLTZOICEEINZFE XEAICES
T, AT TRTELWL S TR AR EELTD
AP | EWNWo 72 2 WRIRFE-> TV o72[4], ik
ETHIGLTWEEM I, /X —F BN LT 5L
A= )L TORVENVNLIGEY, AT A THEF TES
JOFEa Ty NEZLHEN TV S72. 1990 F1X
WCADEAHZ—y b P& HFH 80 & 15 b o
DN, BIZF LFHEFE DG MICHE H®E

BOL, AWVDOREFEHEEZIENL TFEOE 5| & 23 %18
T (WA E) OREPIERILL Tho7z[5].

ZOINTH U TAVBE JLBAEME TIN5 —
IRl OBEEMEENL-ERZEE X, BRd@EE
FEOEA (B E - EFF - A—/L R—L—T VR #
F)WEDEEOZ LR T EESRV. LA, 1EKIX
k- EMEBETIARFT LB CRM Y H
EWVOXISIAEE D, BEA FN K S e D[R A e
FRIETHVHBIZ 773U T—F—LLTIREI LW
ST EREELLTCOEEZGSRILEZED T %
BHHEMETHNETH5[6,7,8,9,10]. HAEBEBLTND
with ) R TNV, VAZEBHODICA
FANETDHENIEF N— a3 TlERL, BEICE K
FHETERESNLTOWAICLr DL, BHIERBIHEE
KRELTZHRDEOFEHBEZEETHT ¥ AELT
HWZANDVERHS.

AKFETIE, ZODICHBERD B MR EL T,
HEMIELOR L TCERINSDOBIHEOEHEEIT
W, IR MICEEESNTEFHarr bt
TAHEOIGEEN B35, £LT, 2020 4 9 A Bl
TEDRH OF M ELT 9 A 11 HIZE LN @75
T EMOL Ry ATHRAESNZEN EE K
FOFTAFEF ~OBMOMARDILE, 9 H 12-13
HIZITObR A AHBE THEL2EKE THRMTEN

B TRRSE LA HAT A7 AR, T 443-0047 B2 AR P9 18 BTG 3% 50-2
Department of Media Informatics, Aichi University of Technology, 50-2 Manori, Nishihasama-cho, Gamagori-shi, Aichi 443-0047, Japan



e R RI12]0f8 « D EB ZENT5H. T L TIREIC
BRSO FLDELHDREBIZONWTERER D,

2. TAUSA4V8E OfRZA

AAHBE L¥RFarta—ZICRBeRnrr
CORFEEENLIEFEE FIEOREEL TE. 2020
4 HOFRRESTEMOFSITERITTH T4
HHEESEZRBL, TOEBOERESLTIEIZOVTA
B ZIT W3], alz=r—varyBHOMK KRS L4
FAVBAME L 2o, ZDOF T, A X =Ry EN LT
BREAZETSHELLTBERERE RS> TWLI AT A
VEEBEINREHERY TERASN TWDADE LN
Thhi. ZOHR T, EH4IZ, B EIZhboTof 2
B E LI EERE a7 YRHELE L
[e-Learning | R~ /VF AT AT RE T A& o72[ A5
ATHBE TR LRI ELLTHOLBNEELSOH
HEGH LTS, 2EVZNHDOL B THEIEN-#H =
DA TITONDHEE RN ELEL R R ER 2D
TEZEICERLTWA R EEYE S K Lz, Zhuidxt
) ST BB FIEORETHY, xhi#z¥EORE
EIZTOWBRVIIH =B b2 R0 EA).

DFEY, HTFTAVEHE I EMEEINLE DL, %<
DB B2 ME U i CE 7% W 2 PR E
Nt CEREZ oM EEZREL, 77/aV%F A
THOREICERB L CH I EE2EELE L EIC
EONTWDHERZ, FRICEZREICEETHIE
THA9.

3. oS4 /N ATYyb/ NATLYHIR

[ 2 AE AR R T A R EMAICERL T D
M4 A 26OKR Y% w12 3B 32 B R I 36
TFAN—V U RT T LTI, & KFOEZW 25 E
EHDAHANZ DWW THEF R —ZATREI BRI TND
[11].9 A 11 HIZHEEENTT RO LTI AT
A IO NAT I INAT Ly TR | DF—T —
FRELfEbI TV, ZhBICHOWTHE LS5,

=9, A TIA U TA L OBRER AL TV K
M EVEREEEmEE EH A G DY
TV IR EEELZRALTCWIEERBALT
Wz TV, RO MR o E 1T T A
DOIEFR MBI ZR, >EVF T~ NEAE ICX D3 IR
BRETREL, FEORREZBOLENHD FERE
Bl E P acktm CEM T AR THD. mi
TIXFEN THAY T 5 — ATp EHLRR 09125 6 3R & 1 5
THF—LEIED, FNAX Y72 FD HHE 2 %1772
TETWD. FRICILB RFE T A TA 112k b

MR EDOBE, FEOAEZLYT, B BICTEEN
TWLINAT Yy N BE TCTRINLIBEEL R 4
ICHEHL, RPIRL CETCWDELIG R—AD 1 R
S7z[15].

FEEERESORNELTHEBIN T ORI
ATV AR ORETHD. 2, H=ETHER
THRIUMBE CRLNAZZ i CELILE BT
IR BIN TV AR EEXNTHS. 20 FE ML s #
GERZEFELLTRBINTEY, HBEHF O
HIROLTHEM R ESCHERENORAMZLELD
WE LD, UL, EMLT2BLIEOR BTN T
ZORIL, TOHLOET TR, WEROESEHE
DML TEMLTWIEEARBLTEBIN T
5. B KRFETE, A7y 7 AR E 2 F 8]
REICT 272010, BEBHO RE LMD SR %
1T72oCHRY, HWEBEHBEIZONTAX—RLTWDHER
TR Ehiz[16].

4. BEMGFEZEZXZASER

REA T TIX[16], 2018 LV A2 F ICT 1k
DEDFLEN, 2019 DR R THT Ly MNERDN 3 4
1B OE A TRESN TV, £Ar 778 BT
DI, SAEEOF R an Y E YL R ICE AR HE
BEIRFIZA VTV HE ~BAT CELEBE D Hbo T
.M BEEER -FERBRENET KR ERT-L
RLHEI B A Y TA R E SOOI DA
=R AT N DZ o7, ZFOHE 5, R E ~
DT =R HBENPSHLNIT RS T2D0%, /N FEIX
B AERCKELL L TATROVEY N TEIZ LD
AR TWIEZETHD. DY, [N T5m o
HEATOZE TR TEIAP I LDV &0 34 F B iR
RHBMREBHE L ZTZEWHIZETHoT-. 2T,
HEOF THRIITON T IO SRR’ EF B
L7z ATL o7 A ) BICE LA R ThoTzt&E 2D
NoD. INEEMNTFLIT o —MERELT, AR
ZOXORFERE LD RZTICOWVWTDNG a2 AT
HETIEEOLN TR o7, ZFLTEFOERIL, F
FROREZHBENOFAE~ERE — 7 TR
THWROERBINEIR ChHLILE, RKAELE R
L A BT A AT REE /A SN YA/
METFENTND. [FUSEBAL B CTEH s & R i
MEDMEERL FEEZARENICERNIZTD
MRV ODLZENREFEMEOR RN HE SN
TWA5[6,7,8]. ZAVUILLRT D 2K EE TRESH
TWEBETHY, F T4V HEBEEITHIZEICL > TH
FEALLTZEEZONDZENREZINLTWVWAHL16].

IHERBROB ML, SEHABEEBEICEBOTHR



HENTWD. b E RFZOHF AN EEGREL-HE
T, BEOZHBICH T HFERSCBEN T H
DR FESEZRLZ TWDHIENREEIN TS, FERTEIA
ELTHEBLEDMME LD 2= —va RER
T4 =Ry OH BRI F LTV, ZhicxtL, 4
HRRFCORETIIHAELNTA L TA 2
DAV FEE L TWIEEHEIN TS, ZHW o728
ANELEHEFZEDOF L TALEHE IR T DR OE
X, TR T RICEICFESMHRERC, 2D RIGE %
KNDIET OB LOE FHEEAITHORTICY B/
IS TLELTZZENFIR TH D Al fE

INHOWEND, AN EITIFE ST
L TEHMBE DI = —alr N ARA R THY,
FUTAVITRETHREEZ LTI E LR TIE
RORWEIETHDHEE ZLND. ZOBEIIHETH
i, E%c:%ﬁ’ébﬂ\fzaiffﬁ;@, ) B ) 1 W A
SNTZEIZL o TR I TLESTEEB DI
5. 2OV ol FEIE, FO0Oaia =T LI T
W5 A Z DM EEDIL, T IR a A
2> THAEICOIEVE IR DS féifﬁ
BERERTHY [8,9,10], T IAVEREIZEWNTH
A THDHEE ZBND.

5. FLHESHOEMH

AR TIX, ST A T4 HEIICH
DAHW RS TR SNT-FZEEG 2T, HEER

SN CERM &S EZE N ;%Ob\t%ﬁ & H 280
DRI DN o B R R OREICOWTEED .

HEL, BEOF THELNTMER B RE N IZL-
T— WS BEN, AV X—FvhelDTr/m
VICE - TEDOMB OIS NT-. £ L CBEHEAT
B withaaF FERICBWTE, tHFEOHET
MHIThNE T-HIBOHL R H B 2P RO#E%
BETHEL, S EZZARYITHLVEDZ 51 E
THMENEEEE O,

HEBRGORMTIALITAHBIEVOSEN
RASNTWAZEIY, MELBET IR BB
ZRBEEMICR AT EEEIRZREL2NFEOS
WO THEEBEIZT VA LI EHEL WA R E D
BNELEC TS, LT, HEMTE WS E KR
B SN READYNEERERN THDHI LM
O, hEHEELOFEFHBEMREEICONTEEE B H N
jm“‘éb%ﬁ%‘é il BB OTIZA /) X—Ta
CERETITIE, NEID O <HI T, EEMBEF N
DNETR DR FZDORRREBEENEIICE L TWDEE 2D,

CHICHBTELI) . A% b EREME - 2O R %
Bl X ZBHITETHD.
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Abstract

In April 2020, students were asked to declare an emergency situation caused by the spread of The Covid-19 infection, mailed

a print assignment to the student's home, and made home study a preparation period. In this report, the results of the research

of the second-year students who took the "gasoline engine maintenance" in charge of the author are compared and verified

using the results of regular tests for this year and the previous year.

F—U—NF:Covid-19, i, HEFE, "NU—BAh, V= —b, HEDR
Keywords : Covid-19, Lectures, Home study, PowerPoint, Worksheets, Study effects
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