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ABSTRACT: In this paper, we analyze the situation of the global development especially in
the ICT industry, and when proceeding with the global development in the future, we will list
the obstacles and concretely propose measures to overcome the obstacles . Also, in order for
university students and young engineers who will deeply be involved in ICT to become active

in the global environment in the future, we also propose information processing education
materials and educational methods created reflecting the observation results of Offshore

Development .
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Study about the aptitude-treatment interaction between learning

using the e-learning system and learning type of learner
- Reply of "Why cannot e-learning satisfy an act to learn?" -
Ryo Sugawara
Meisei Education Center, Meisei University,

BE e I—ZUJTEEYHHAIC, TOHFHNOMHEL LTRESNTE IBTERDES) 1§ FEARRIC
ESTUVEVEEE LTHHTY O—X7 v TEht=, KR T, FEEOETEMEVERE LT, FEEDOF
B TI2&2Te I—Z VT BFBUMRNELY, e S—ZUJICKBFVITESHVFEEENFES HAIHE
MDD D EEZIREIEIT o1z, WELDFER, 7T DITHFLIEEB R A JI2L 2 Te I—= 2 OFRREBEREITIHEN
HoNdENOMoTz, DL, e TV TITEBFVEFBEDNFEE A THEHLEMNESICE, e 5
—ZUJIZ L BEBEMRIF EA ERSNGVEIREEMNH D EATE ST,

F—T—F:eS—SUY, B0, $EL(T, EHLEREER

Abstract: It has drawn a great attention as anew problem yet to be solved that "low completion rate"
is the teething problem of e-learning ever since it was introduced into education. In this research,
we have verified the hypothesis that the cause of the low completion rate is derived from the possi-
bility of learners who are not suitable for e-learning because the learning effect of e-learning varies
depending on the learning type of the learner. Our verification revealed that the task fulfillment
rate of e-learning varies according to the learning type which is divided into seven categories. This
result suggests that e-learning can produce almost no learning effect when the learning type of a
learner does not match e-learning.

Keywords : e-Learning, Act of learning, Learning type, Aptitude-treatment interaction
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Attitudes of parents to ICT and their impact on children

Tomoko AOKI Terumitsu MIZUKUNI

Ik aculty of Sport and Health Studies, Heisei International University
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Abstract ICT is used not only as parent parenting information but also as a child-rearing tool. The satisfaction level of
collecting parenting information by parent ICT is high. It seems that parents are utilizing the information application
created by the administration. Childcare diaries and applications as recording media are used as an alternative to paper.
Smartphone childcare can be seen from two perspectives. (D Parents take care of their children using ICT such as
education application on smartphone 2) Parents are absorbed in smartphone operation while parenting while unaware.
This study examines the various effects that parent ICT addiction will bring to children. Therefore, It will consider
appropriate use of parent ICT from a viewpoint of attachment disorder.

Keywords: smartphone, internet addiction, child care, attachment, attachment disorder
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Abstract The explosive popularization of mobile devices such as smartphones has greatly changed the
information environment of young people. On the Internet, various kinds of information are provided, and at the
same time, there are many socially undesirable information. Even information that is considered socially
undesirable, if you are an adult, you should judge the value yourself without limiting that information. That is the
idea of "freedom of Expression "(the right of the people to know). However, for young people in the middle of
growth, there is a risk (Content Risk) involved in unexpected troubles by contact with these harmful information. In
addition, risks (Contact Risk) caused by using “Dating Sites and SNS, as well as “CyberBullying” at the
“Underground Portal Weblog Sites by School-Children”, have become a problem particularly in society recently.
Furthermore, there are risks of privacy protection and information security on the Internet, and some systems to
protect young people more than adults are necessary. How to protect young people from the risks related to these
information behaviors is an important social issue. In this paper, we will examine the present situation of risks
concerning information behavior of young people and the effectiveness and problems of some systems concerning
youth protection.

Keywords: Content Risk, Contact Risk, Harmful Information, Child Pornography
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Astudy on companies that make up the supply chain
Toshiyuki Ueyama
Faculty of Commerce and Economics, Chiba University of Commerce
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Abstract This paper analyzed the difference between the profit structure and inventory situation existing among the
companies that make up the supply chain in the automobile industry and the electronic equipment industry, and the
degree of financial margin that these companies have was evaluated by the R & D expenses. Based on this result, this
study attempted to find for the characteristics of industries and companies from the viewpoint of upstream
companies and downstream companies in the supply chain. It turned out that the characteristics are different between
the automobile industry and the electronic equipment industry, reflecting the difference in the industrial structure.
For statistical analysis, the Games-Howell method in ANOVA and cluster analysis were used.

Keywords: automobile industry, electronics industry, profit, inventory, R & D, cluster analysis
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Community Formation Support using Communication Robot
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Abstract  Utilization of robot technology in the field of welfare / nursing care has attracted attention. For the elderly; it is very
important to expand the communication space and make vigorous exchanges to improve the quality of life. But, local
neighborhood associations and residents associations that support regional communities are becoming difficult to operate
smoothly due to aging, increasing number of dwelling houses, increasing number of foreign residents, and others. Therefore,
by communicating through the communication type robot "Pepper", we will consider a mechanism to lower the barriers of
interpersonal relationship and urge residents to participate in the community.

Keywords: Welfare, Robot, Pepper, Residents association, Neighborhood association
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On the Evaluation of Characteristic of Digital Watermarking with Resilience Against
Collusion

Takashi SAKUMA'!

1Faculty of Commerce, Takasaki University of Commerce

B B TAVINTEEROBEIEEL QWD T AN AT Y DOE R ED L DI D)%
FOWEETHD, T4 XN T Y DR DL LT, B LINER SNTCWD, BELEITT 4
DENATNTRILT, NEIOEERMEEFI L ch v, NEOMRE QIEERT 52 LoTE/, a7V H
IR E T IBNDIEHRASOAT ST T D, S TIIBECAYY MUIEEROBES AR UT-BE S8 R 28 3 LIERH Y,
FOFEDE & CRFBEER ST DIiEE S o7-—1 ID 5 ARSIV OND, ZORGEEHATINT, a2
WS DA~ DIMEZRHR L, =B EROBRERE I ZALINCT 2, 180 LT3 D Mg —L & LT
StirtMark ZEeHH L, DAV TOREZAT I,

F—IJ— K EBEFENL, RS, StiMark, A7 MV,

Abstract While the opportunities to handle digital data are rapidly increasing, it is necessary to consider how to realize the
copyright protection of digital contents. Digital watermarks are attracting attention as one of copyright protection technologies
for digital contents. Digital watermarking is a technique that uses human perceptual characteristics for digital contents, and
embeds information that is different from the content itself, which cannot be recognized by human perception. In previous
research, there is a digital watermarking method for image information using the concept of spectrum spreading, and a user ID
encoding method with resistance to collusion attack is proposed under the method. In this proposed method, resistance to
images against various attacks is evaluated, and the detection capability of user identification information is clarified. We adopt

StirMark as an image processing attack tool against digital watermarking and investigate its usefulness.

Keywords: Watermark, Collusion attack, StirMark, Spectrum spreading,

1. [FL®I= DIATeHANTTH D[1], B 15D LITHDIATFHR O
) KA bOE LT, FIEEER HD5WITHIHEER
T, A VH =y NOT A VENAT 4T OER REOBXERRH D, AiEIL2 T Y OEEHEE

W&, T DHANT = P ORI L T 5, A LTCWAZ EEEN UIERICGEET 52HDOTHY

R, T4 PHNT T IR HREESOROA A (watermarking), &1L T Y NZIFESN DT

WRETH D, HIZT A PHNT—H ykﬁf’@@ WZ, 22—V OB ZE2E) LIEHRE L Cdekd %

MAGETH Y, FEEREL ED LD IZEBT 50D HOTH 5 (fingerprinting) , F7=, %N LIZAM

BRDBNETH D, T4 VHNT — X OEEHEREE OMRICZ VR TE RV LS RIESCEEOSH D

fo—>2L LT, BIENLMER SN TWD, & @w%%#*@%mwi~#mﬁibfﬁﬁﬁﬁ%5,

FENLEIE, AMOEREEZFIH LB CToH 0, SHIEN S ORENNEECH D Z ENRNEEE S D,
T A H AT TR LT AR O TRk Fingerprinting (X — O (D 1E#) 230D

HZEDTERY, arT o BRI IR O A AR THD, ZOFRTIIREa Y —%1To725
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MZTHZEEZHNET S, CERBIZLV AT U X
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2.1 ARYBIVILER

AT MRS AT LTI, THRERET D DI
VB 2, B & IR LB BT & 0 R
I S ClRET 5, ZOZ L THiEL
210220352 L, [EEREDRESN
X T2 STUSK WHEER S D, AT MUIREE
179 DIZ, HEEEEE (direct sequence) & JERHR » &
> (frequency hopping) 2 H2ndh 5708, ABFFET
VREEHLRE V%,

—fRUTHEHG T — Z DRI A T S TRV
ST B0, WOIAE N D BERFRD AT VTR
MR ICIR DD, F 2 TARY MU EE 5 RX(E
BT, LV XD DNIRHARO(E 5% B U CHkL
Bs¥s, ZOREEESL LT, PN 5

(pseudo-random number) % V%, PN £55- & (35{LL
BECTHY, TUHLIR0 L1 DBRD 2 RSO 0
-l THEEHZ D,
22 Ry AU LR

DCT (Discrete Cosine Transform Ptk =1 > 2544
LUF DCT &9°2%) 1 EEHIE 75 % R o 1 D EASAR
BT 2 5ED—>TdH %, DCT Zfli o727 — 2 JEHET
X, EHRNO/NS 72Ty 7 BN R EAE L, JE
Bk oy " IR 15 5, JPEG DM HL
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DOREFH MBI R X <A L, BEEND72L
TEe,

« 1 %kTT DCT DER

1

1 Qi+Dnr
2

F(n) o

N-1
+C(m) Y f(iyeos
i=0
1
2
ZORITBNT, O IFANEEFTHY, ro) i
cos(2i + /2N ZRHT HZ LIZ K> TEERIE
cos INT X B FRBUTEHL L, DCTHRECTH D F(N) &
Kb, NIFAINEEOTA X&rT,
ABFFE Tl T — % 24 5 DT, 1 IkJt DCT 4L
L, 2IEDCT 2179, K1 DX D 7eA A= L7
n, ThEERTIUIRKD X 912725,

ANER P ~

EEEEEEEE )

7212l Cn)= (n=0), Cn)=1 (n=0)

—| #AMDCT |—> — | fitAMDCT

1RFEDCTHRHAEY TRADCTRHMAEY

X 1. 2 RIC DCT ~DHLEIE

« 2RI DCT DEZ

N-IN-1

1 o (@j+Dit  (j+Dm=x
F(n,m) = C(n) C(m) f(@,j)cos *COS

V2N ;; 2N 2N
7272y, i, j,n, m =0,1,..., N-1

1
Cn)=—= ®=0), Cn)=1 (m=#0)

J2

1
Cim)=—= (@m=0), Cm)=1 (m=0)

J2

ERIZHBNT, 16, ) BEATNER, F(r,m) L DCT
¥, NIIATEZOYA XERKT,

F72, DCT HREUI N X N BFROEG T v > 7 %X 2
D LD AW A RO FEANR S — NS D, AT
AT EEBED R, ABOBRE#CILmEH
FANE EFER LIZ VY, ZORIETHFE T 1 v 7 N
TR T TNEDD T T ARy 51T,
ZHUT KD, EVEESER G AR 0125 2 &
ZFEHT D,
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HIFRITHN IR AT A~ SRR OB S EFIR T 5,
X 3 \ZZ2OMEE R, EInEBIZ DCT Zhid 2
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JEMIfRIZ DCT Z i L C IR 2 A8 s

5, DCT D71 v 7 YA XF G A X LA
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xzj DLE ¢
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AL, ZEHAE O
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Step3 W = Cx1|| Cx2|| Cx3 &Téo

ZHUZERY, BRI 3X e, WIXER3 L2, 3
X n DEFFETn A\O—FRIRAREL 725,
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PR L=168, HKiFAL—VEIL 65536 N&72 %6
F72, B UFROMDIALNLE IR K376
JERE Ry ~D 3 B CRRE L, EBREITH, I bl _H
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BLCOERBIT,
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ERRKETFIUEZ OIS < 725, —RI9IZ, PSNR
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722 & RLDITH 2 72V &\ Whibiu T, PSNR E
& A~ DILDIABIRIE r DEIR A 6 (w7, Hd
IABHRIE r > 400 O & X, PSNR 75 40[dB]AS & 72 5,
FEEINHDOIALIFL 2T - T A5 R, > 400 TIIARRE
B DDA MRS D Z LN TEIZT20, r2400 &%
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Z OYCEREI T A QUL (B0 ERY, 1T78108) 0 B
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HEDIAFE N TN D31ED UIEIRALE ORI & R S
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LR DIAFE I TV D EHE~DMHEZ AR5,
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\ZEDNEERT,
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- ERZEEOAE I RS TETS
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MUPEHETE D0 E 5 )
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A=A, V¥ =T KA, B AT LE
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W~ AHIE (e R A
(e TV T —Witg % 256 (Ut A7 L

54 FHLUIRHRO ML EER

B UNERONEZ B2 5 3 707 (A KBRS,
B : FE RSy, C @ mJEASY) (ICHDIAL, ZZE
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Frie, TmH UEHROIABNLE A Tl [BlfsE RO
WERIZBA L TNT A—Z 2 X DD TH - 7203,
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T b, B TIFHERFLC L 0 O A3 5032
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Y, [Es HIkR, B4, Ar—/VEE) 24T 5 08
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T2 L TE B, —F, KT 4 VX EME,
K~ HIE & W o T EFEA~DOZ T LIt % &
STWD Z ENbind, JPEG [EfEICBWTIE, [EfE
FOMRTIUIEHZ OEIG & 0 &) LR ZHH T2
ZENTEDD, 20%LL N OEMEHRE TIIMm A ATRE
BDEVIERBE LN, TOERE LT, MR
(HRDIA AT RSBy N E D D 2 ERNEZ BILD,
FORERTFED—>L LT, DCT 7'u v 7 DEE, &
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1V B (cropping)
2% 250X250 X H
17500810 By 5171741 251239 O
(remove) 17175%1 239X 251 O
150% 384 X384 @)
i) « YK (scaling)
200% 512X512 @)
B A A 100%, 110% 282X256 @)
(change aspect ratio) 100%, 120% 308 X256 O
[Elifiz & B0 B L | 252%252 X H
(rotation with cropping) 075 | 253X253 X H
[z & PR L | 256%256 X H
(rotation with cropping
075 | 256X256 X H
and scale)
0%, 1% 256X253 H
AU T (shearing)
0%, 5% 256X 243 H
W OYTs I
3.00, 3.00 256 X256 @)
(gaussian filtering)
{REAR{ b (sharpe) 3.00, 3.00 256 X256 X H
R )y 3.00, 3.00 256 X256 @)
(median filter) 4,00, 4.00 256 X256 X k&
25% 256 X256 @)
JPEG JEAHIPEG)
20% 256 X256 X

55 MHIZHFE/A RXERGFTH/NT—DLER

BN UBHRE LT, 22— ID % 1 /3% — U HDiA A,
HEDIARZSREE A 400 |Z3%E L, StirMark &% i L 7=
BOMBRHCRET D ) A REFRAFT 53U — % Lk
Lz, GIVEY, 2591, [BlE, JEiE BRAE (7
NEYT) O 5 FEREOBEZ N L T-1%, BE ¢ 40
TD ) A XEEAFT HRT—Z g LTz,

GI0 B0 e (W10 B, BAWDINT, 1780
DFERZ 9 I\TRT, A ZADFAENDRL, i
B30 — I THIOBERLEE (removed) %D L~k
W, F7z, IV A (cropping) DOFEFRIE, AT
FTHRT—LULRER, 2D ED, ZH0YY
B0 I d8 S, BFEALE T D & HHRE MK T
THZ NP5,
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BT, BET 2307 — LU, fii/h - ik
WERZBI L Tid /) A RITBWTRT A—HIZ L 524
X720, BET BT —0 L~V TIIE(ERA B
%, BHOHEISTNIRT ANT A =2 BT, /A
RFEEDD T2, BAFT /30 —D LUV,

@ /A% (b) FElFT B\ —
10. BRAABIZIIT D L YL

[FHAEE ([BE, [AHE &K - fi/])) ORERZX 11
WZE LTz, A XORAEIIDIRDR, RfFT 53U
—D L YL HE5, [RHRLEE (rotation), [HIFES & ffd/)N «
PR (rotation scale) FZ 40 75 120 DL~YLT/ A
ADFAENHBND, FAFT 3T —IZBNW TS, |
BRI LR 4025 £ T NT —0AE L T 523,
RN REL 2DIZ080, D LTO8EDLZ &E0nmh
Al
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JPEG [EAFEEORER 2K 12 ITFE & DTz, /A AN
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RN, FT2, ZOTIEB DD, T0%0 5 BEBERI N
LTWDZ N5, BAFT 530 —D L-YUIHE
HERIC KL DENHALNTH D, JEHERMEL 725125
N, BET20—DL~ v b55F 5, BEMERTO

FHED > D EFE X HID,
T I ]]] TT?Fﬁ
@ /AR (b) FEATS %/ T —

12. JPEG JEME{ERD LU LR

WP (FRAET Ay NE D T, BT 7 4
N7, L, BERATE) ORSREZRK131CF L
Wiz, BERZERE  (reduce color) [ZBHLTIE, /A XM
Wial, BAET B30 — D LAULNER, fERRAL
(sharpening) TIL/ A AOFEMN 115 THDHH, Al
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Design of the School Lunch System with Consideration for Infants and Students with
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Abstract  The Japanese Society of Pediatric Allergy and Clinical Immunology or Ministry of education published statistics on children
with food allergies. According to these statistics, food allergy patient is most common in O years old, and the rate is about 10%
of the all generations. From primary school children to high school students who have food allergy are about 5% of the all.
And, the number of people who have food allergy are more than 450 thousand people. In this study, we designed a safe system
of school lunch or feeding service for infants and school children, junior and senior high school students with food allergies.

Keywords: Food allergy, Anaphylactic shock, School lunch
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Gender Classification with Periocular Region Detection

Shudai Jinba, Toshiyuki Tanaka
School of Science and Technology, Keio University

B B BUE AT OEEREERIC R CERSSREIN 2T 5 2 & T, BERICHERICH R & O AR
WEBIGFT 57 7V r—a UV LTS, L, FERESITODBIEIZIW T bR B 2 Ik
TREBEEANELAFELTEBY, REMRED 1 2& LT, i L EOBI (F7Vv—a ) B
Bo AU N— a3 RLTFIZBN T, EHERTORNO 2 kA RS, BEREEFRIDIVTLE D
7230, NPEMEO ARSI OB IREE & 722 5 HBINC I B4 7 v— 3 U ~OXRPALATRE/ 2 L & LT,
PEREIR AR Cldze iR Z -V 2 FEMRR SN TR Y, ITE TR EOHE CEN T D 7 EORLHIC
L, IRENEE (B EJE2E0HRER AEE S Cnd, AT, EOREE W72\ W IRE M Z
W= BB BT 2 REEBLO R Z BN E 35, 2RO BMOERICL Y, IRELMERIC L5 AW
JRMEHIBI OIS L OREEE M -4 BHEJ, IRERAREIR ORI OGAITIE, W H SR MR X A [alds L
Tt CHIRRZIT> TN D,

F—0—F: Bacfpl, IREDMEE, 42— 3, Adaboost, Haarlike Fif4E:

Abstract  Recently, a human attribution detection by face recognitionreceives attention from many application, such as age and
gender detection in digital signage. However, the face recognition has many problems, and one of them is a partial disappearance
of face that is so called occlusion. Since the facial information is lost by disappering a partial region in the face, attrubution
classification and face detection become difficult under occlusion. As handling method for occlusion in attribution classification,
the method using only a partial region of face is proposed. In recent study, periocular region, which means the rectangle region
including eye and brow, receives attention in terms of high classification accuracy when it is used as input. Therefor, we
performed the periocular region detection method with a partial face region detection and then compared feature representations
in periocular region. We propose this method for the purpose of increasing human attribution classification accuracy. In
periocular region detection, both eye region detection is used instead of whole face region detection. In addition, both left and

right regions are re-searched after the input image is rotated with an adequate angle, when the both eye regions are not detected.

Keywords: Gender classification, Periocular region, Occlusion, Ada-boost, Haar-like features
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Fig. 1 Images in the MUCT Face Database [5]
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Abstract  The purpose of this review is to introduce the vision regarding the future application of information and
communication technology (ICT) in the fields of health and medicine, mainly focusing on the measures of the
Japanese government. The proposed tasks and solutions are also discussed. This review particularly focused on
features mentioned recently by Mr. Shiozaki, Minister of Health, Labor and Welfare, Data Health Reform —
Implementation of Paradigm Shift in Health, Medical Care and Nursing Care Utilizing ICT and/or artificial
intelligence (Al), and these are reviewed in the health and medical field. It is reported three major policies
proposed were (a) Utilization of advanced technology; implementation of Cancer Genome Medicine,
improvement in Al development in the health care field, remote medical care, and nursing robot, (b) Collection
and analysis of large amounts of data; strengthening insurer’s function using such data, realization of care based
on scientific evidence, and (c) Improvement in ICT infrastructure based on the utilization of data in the field of
health and medicine. Health reform based on research is mainly to implement the three major policies mentioned
above, in the field of health and medicine. Additionally, the importance of promptly promoting these policies by
overcoming political and bureaucratic barriers, as well as those in the business circles, medical facilities, and
research institutes will be emphasized.

Keywords: Health, Medicine, ICT, Utilization and Application, Data Health
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SRR T 5, Z0HHIE, ZORECIIEBICER ) %
§Jr%i?5$%‘£§%5i%mtcw:& W2H B, FERE, fiH
[2, p217] Tk Tf o FEp 28570 —-1¢
k<@t#6,abﬁfbiﬁéntivﬁﬁﬁgm&
5 EFEVTWS,

\."Elz

3 7xllN—DREEE

7 )V —DREEMIZ, 1994 FICHE MR~ D
fERZBEL T, VA NRICK DRI Nk 12, 22T
BN BB 2 B L D237 5 4 DR E

Y? = X(X —aP)(X +0P)

Th 5. ZZTp BHFRHETHD, Ofﬁblﬁk%{ab
7 Ve —D SR

PypP =cP

Rl T EIRET B, TANKIC X BEFHDSERR L 7- F1
HiZ, 774 DM S WEEHMR b 2 LA
TELZEILH D,

22T DIE, TANRIC K BBERDET ORISR TH
%, MIHEAEDEH O PO S & L7 55X [6] TH, 7=
N2 —DIFRRICENH 5 LIRET S, Z2DLEEFLL
b7 74 OfEMEhFR & Mk, FWEBRK (Vv ~—DhH
W) DRI OZ EZFTHSTEDTH S,

3.1 JAILXIC & BEERALLET

7 z )V —DRMEER L X, S
2" +y"=z" (n>3)

2, LT 0 TRWEEIRE R o,
—ICHR T 2 AR TRTH 5 [13].
TANRIZ K Bt (BEERRT 27477059 %)

DIENZ, Z ORENDEEDTE G %2 b DfiRE

twy 7z

o Ve —IZXk B IFHIEEM &DFHKA
e V74— Py —2rOFIEE LU
ETREAPRENTH S,
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7 2V —DRMEEHDOIFHD 7= d12ix, XoEHz
FHOCHIR L CGEHTEE T TH 2 2 LIFRH Iy
D5, H8p 2 OHBERCET 2 7 2L —DRIKE
Mol Lzl FLT(p) TXY. 2% FLT(p) TH
Ll

aP +yP = 2P (1)
7L p3EEHELT, ZohBERITwInd 0Tk
WA Z S WTERDZ ETH B,

V74— Pr—2rOEREIZ

p & 2p+1 D3 DBIEHTHIULFLT(p) 23
IDARVAS)

Th D, FEHIZEE»OPENTH 5 [13].

COTIRDILFEE LT, BITHHEEGRDO E —A-7 57
VOPROWEEMHL 22 LTk [14], M EE
23, 7 2V —DRMEILD L D VO BRI IEBUHAE
T 52 ERHDTAIHI N7z,

p & kp+ 128 HITEHTHIUL FLT,(p)
PO (k=2,3,...). £lp & kp+1
WEBICERTH D &) mFEE p BT
S5, (REROGLEIIXECERT )

3.2 JUN¥—DO%R

7 ve—i%, 72N —DHERADBRICE L THEHA
BOTRDO WP D 1722 B 25852 BB L %< T
B okw, L) REMEEGRD D & Lk REH %
LTw3 [13]. 22T FLT(p) M9 2 LoEEL
ez o0k,

3.2.1 1FRIZEREE FEIERIZREL

¢ = = exp(2mi/p) T1DORMp BRELTZ L1C
T3, 7 ve—WHER (1) %

p—1
oy = [[@+ty) =27 (2)
k=0
ENMRLT: L E,
r+CFy=aP, aecQ)

L b EEER B L [15]. B Z Lidcwzid, #
£ F 7 ASRD—FEVEDS Q(C) TR D 317272 < %2 285
BOHD T EEREMLI-DTH 53,

SEETHHMA B Z DRV T7 )b —DRKEH % W51 EE
HL7Z) Ew)y 7eFaricksitl, hic3BAgEEREZ LT
EEAKHEMHICHOONTVRE5DLH LD, ZN6DIFEALT

%, COERESEO—RIEICBT 2 ML R 3I, ) FulE
ok DE bl I E2FHTERL, ELT03I RS,
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Thbb, Bk Q) DEED p THINZ D E ) b
DMEICE S, h T Q) DEE, hT TQEE+(¢H D
BEERT, (+¢BERTHD, QU+ 1E Q)
DIRRKERIHRICZR 24, 20 s OBHOMICIE

h=hth"

DR 31>, 22T ht 2HBOE2E0F, b~ %
BHOB1IEF (X713 Q1) & Q¢+ ¢ Y oExsE
B) LIEs

T T4 ==l Tpid bt ZHEHS v, ZEEEE
AL ETEmMXEFHETLILD, ZRITIFEDDOH S Z
ERgprot. (R[5, 55 &), Zrv—Ick
DR SN EROMEZEETHE (7> v kv (15,
§5.6, §6.5, 5 9 FE]) . & < ICHEZEAPIRIZ

pld ht ZESR v = p i3 b 2HS W
= FLT(p) 23K H 32D

ThH 5.
FHp b 2Eo W E SEANREE VY, H3 L
FEARME VY, o iFz2HalE

IERIREICH U T FLT (p) BXEXD IO

&%, FEIERIZ2EEUI/NE WIEIC 37,59,67,101, 103,
131,149,157,233... TH 5. D 2HEDOFELD/ITHIC
LT

FIEMRKISERICEFETD

ZEDGoTRS (7Y VRV 15, H9E]) . AT
IEHIRBDM B § 2 D3R S T 22w,

3.2.2 FEFRIFRBORE

FEIEAIREUEI XL X — A B It s 2 & 2 F/
LCHRHATES, L X— 18 B, ZERH

Z Ea
K
k=0

DRI E L TCERTE S, L2 —A IR L Tl

T
et —1

(3)

pJfBQaBﬁlv"'
b5

B, 3 B5IE p KENRHT

1Q(C+ ¢~ X Q) &1F, ZOHEIOMEIZEWT, 1 ORF
R ES TS, ZLT7 2 v —DREERPR S N5 T
b, Ik RBUNEEGR O RN DGR TIEHL X ) L v ) ilAic
BOTIE, ZOHREBOMWMEIPRE REMICR S,
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EVIHIWEEDIRY LoD T, KEE p BIEAITH % 0 IE
IEHICH 202 RETE S, FFIEHIFEROHERIL, G5
DEFLDOBEP S, VX —ABHSZRO T
VW, ZFHUIEES T A=Y b ELOFRT ) A DL

(b - -2 22 Z e mod

ZiE LCEE S e (R [5))
DICH LTINS &, &2

(2p—2k gp—2k_gp—2k_1) D% sz _ Z o2
L<a<k

nEVBROoNS, ZOPITEREICET 2HKIE p/3 —
p/4=p/12 THEL. FEHIE, L OIERNEERAXEZE2
72O DFIEREIC X 2 RR 2 AATD, FFHERT 57200
DFHUEE b OERIFE S N> 7z,

77 A%y 7 (Wagstaff) 1329 L7zBIfRR%E ) £<
fifivs

p <125,000 FTOFRBICKH LT FLT(p) H
BD3iI>

ZAFAL 72 (RIH[4]) . 727 A% v 71% 7100 )i £ TOit
HE2I4 77 —2E Lk EiEoTws (R [4]). #
DHBT VAL vy 7bld p <150,000 £ TAIEL T3

ZORZ WL OhD

(mod p)

3.2.3 FFIFAIRBMOEROER

JEIFHIFBEROBRIZ 1990 £z > TARKICAE—F
Py T LI 75V R— VbR ROFEERBERL 72
5 Th D [16, §4.4].

o HARMZFERITNN X — A FoEHX (3) 12 &
5, INWENaFERp vk LTGHRET S

o WHBIE 1/ BT A =2 —b-F 7Y VERS
BonaWiftX y1 =y — 292 ZHVD L, 9y,
i 1/2 IR %, 22 CTHhz(z) =e* — 1 D
Bz ARETH b Y- Xk 25 %2, 2o
Wiftalic b EDFERY 5, WOROHE I IHAD
RPUZ X 2

o —a2— -7 7Y EOFHRIIER LIEETH
b, FEIIEE 7 — U 22 XD Edfhd 2

ZIEADOFERIE (b ERRERE 70T, TN THE
ﬁiﬂm‘%) ZOXRE (ZZTldp EEoTEw) IaxflL

BT 5, I olcEl 7 — ) 22 HUZ XD plogp
mML HHEEERL. ZOMEICED
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1. 1990 4E 1,000,000 ¥ T

2. 1993 4 4,000,000 £ T

3. 2001 4F 12,000,000 % T

4. 2011 4¢ 163,000,000 £ T

&, FRIEHRB DR EZED 7

4 TV —DRBRERELIVIV—DERAN

4.1 FLT(p) ® 2 2DBERT

7 2V — DERMEEMZEET 5 1T, BEW (2,y, 2)
PEAET B EREL, 2o HBRADOHELE p L HWIC
FTHLIDEPTOT D, BERD p EHWICETH
2LEIE, 7ve—DHEMEADBRY IO TH S,

F£1DET (zyz,p) = 1. 5 FLT(p) TRT.

F£20DBE (vyz,p) =p. BEMOELETIE vy, 2 T4
WIZETH S EIREL TLXVDT, 72w —Dix
EO NN (1) 2z T LI FFLabEn
2, 2,9,z DI —2DHRM p TEHNDG Z LIk
%. §t% FLTy(p) THY.

FLT:(p) 2SR D 3Ltz (D F DB H %) ERGEL

b &, ZOBER vy, 2 ITNLTt=Y4 LB, 2D
EEtICBET 2 B ES
A= {t1,t2,-- ,ts}
1 1 t+1 t
nEETD,
LYt BEFEET DL EI, FO AL Al 1B
LTC3DIGEBTTTE S,

Al =2. ZE2WEt=-1/t+1) DEE A={t |2+
t+1=0 (modp)} THEI VTN 5,

A =3. 72l t=—(t+1)DEE A={1,
(mod p)} THBZ EDTH 5,

—2,-1/2

4] = 6. A DIEORNICATBIHD & VEETSH 5.

7 v —3HREROREBS R (2) b EDE, DTD
TAT 72T #HOERAZEH 7, DTIicidR?
ROBEHURFBSIE S I N D 7201213, KR EZE»0
FTHD,
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. X (2) DXL

p—1
log [[ (z + ¢*y) =log 2*
k=0

E0, ROAFEADBD 7D,

p—1

Zlog(x +¢*y) =plogz=0 (mod p)
k=0

. ¢ = (p = exp(2mi/p) Z IR DOFKME & KT,
EEEBE I, FEEB v ISR L TRHIED 3L
DL TE 5,

p—1
Z log(z + ¢"*y) =0 (mod p)
k=0

3. v I LTI 2 EXANBES NS,
p—1 vk
Z kyek =0 (mod p)
o T+ ey
4. TR « THID, t=y/z LT
p—1 vk
kte
ookt = 0 (mod p)
k=0

C v IBIL T S ey U o A A S
ns.

dm PZL gt evk

=0
m vk
dv k01+6 t

(mod p)

7 Ve —DEREERICET 2 yv—0RRER 1, L
DRZLIDPLEHELLIARB L E, ZORBICIL X —
ABAERCEELHDRIET.

4.2 9N —+IUYT/I7DEREK

-
<
<

V2 /) 7037 v2—DERAAZEZL, XROEFKA
ZE W7z [17).

By_n - Pp(t) =0 (modp) (n=3,5,...,p—2)

ZIT P, EXREDR n XN BHREEA (¢ R
ThIuL 1/t bRIT% D, WEEZ S ->7-LHA) Th
2.t AR OES A D ThB I EEAALT,
U=/ 7151905 4E1C n = 3,5,7,9 I LT Pu(t) Z0
(mod p) ZFEMHT 2 2 L3 TE L. ZDFER, LOAR
K26 B,_p, = 0 (mod p) 7RS4, FLT(p) HILD

-
<
~
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ST U (D ED p E R WICHEREBEMOET S
LE)

B, 3=Bp 5=B, 7=B,_9g=0 (mod p)

BIK D 320 Tk RFAWIL 7. oA LTI 6]
Tl

Bp,11 = Bp,13 = Bp,15 = Bp,17 = Bpflg =0 (mod p)

-
<
~

T, U/ 7OMEREIEL 2,

ZOAHD DI E SN DEIFEIERTH D, 2
VB2 =Y OUIFREITIEARTEICE Y, FEBIC ) <
T 27 DIIMBEIEER T 528, HARNARFIREIZDIT
DEEEI) 2 LTk D,

s 2

o |A]l =3 DEABITIE Py (—2) DRNBUIGEZTT .
HHKEL p (BA L TIRERNIC FLT, (p) DER D 32D
ZEERT,

|A| =2 DEAEITIE P (t) % 2+t +1 THlo 7ok
D DEIHAZFIR 5,

Al =6 DHEAICIE A DILD 6 FD ¢t ITIEL T
HA P, #HEEL, Al LORRAKEL &2H
3,

PLEcHHA2 I Bicdh, SHARLOKRRA 2%
N7, % DENBIMRBBETHS, ZLT,
ZZTw) AN FLT(p) DD LD L &R T ) 7%
O DEHER 25 T IR ET TR 2 Y 4 —7 =) E DHE
FfEch s,

4.3 J14—7zY)eOHESRYE
FHp EBH o ITEALT, 7z e—D/hER
a? =a

(mod p)

WEDID, TREDRATCERINSEZ 7ILY—E
qo(p) BEEETH D I EBTD 5.
_al—a
p

9a(p)

-
<
~

—HEZFML T

FLTy(p) 2D itz 7z aud (0% h p &
BWDICERBEBRBHEAET L) ¢(p) =0
(mod p) TH 5
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ZR L7, ga(p) =0 (mod p) T%HDDH
2 —2=0 (mod p?)

i3 pl, L—=—ICk D) 3x10° FTHFASNT
Wi, XSIMETHEINLBEAETD, p=1093,3511
DI 72T H DIF RO o Tz,

4.4 WRIFx VL3R

RI7F 221394 —7x2) e DHESGHZINETE 3
TNIYRAL%FFEL 7 19, BERNETA T T, 7
ve—DHRAAZFHTAbDTHD, a=2,3,... I
LT

qa(P)Ra(t) =0

DIEDERRDBE D IO Z EZHHL Tw L, FRUT X
D, Ry(t) Z0 (mod p) DY LD EZMKEL Z &
WTELDTH S,

EBRICR I F 2713 a <31 FTENERAHEL, KR
ELT

(mod p)

FLT:(p) 8D itz b aud (0%0 p &
H S BBIRDEET L) qu(p) = 0
(mod p) (a=2,3,...31) TH 2

ZEEEAL 7=,

4.5 RSNk r—7 Y e OHIESRE

RI2F 27 D7NTY AL LTEN>T, T4 —7 =
U & DHFERAFISDUT O D Rk S

l.a=2 74—7xYt (Wieferich)

2. a<31l: 79 =7 (Pollaczek)

3. a <43 HEKEE (2 2 £ TREFER)

4. a < 56: $K, 1986 (RFEE)

5. a<89: 7774 (Granville) , 1987/1988
6. a <113: #wK, 1992/1994

1986 fEDEH (BuAR) DfEHRIE, ZDIEIZ AMS @ Math-
ematics of Computation \ZHER L 72723, BALIIHEE 2o
72 (A EOBTL 2 ickoks, EALRPHEDN
BRE Hol-DE, bIIPbrok\) ., 29T 5H
27T 7 4 LV DFER DY 1988 D AMS @ Transaction
ICHBRI N0 [20], a <56 FTORFIE, e L
TOREOEER>T0D, B XPRENIDT,
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BAERIFE R DOME D A 1988 FFHEDE A THE L. Z
DI [6) DFEE EFZ 25D TH D, FIAFZED
HEREEBGRICISAT 3 L TOEHEHUEDRITE
B31E35. 2 2 CYUROHEZ I LELTEL.

1992 FEDEIRDFERIL, 77 v T4 VDS E TR A%
MO 2B kol LIt bDThs,. 75
Y4 OVIE, YR R HE BRI A R R 2 LISP <>
VEIZITMENICE S Hicb o CitET 5 2 &, E
HOMEZBTVE, 2000, ZOHERKEZ LR 3
LR TIE R o, FSITHER L R RICBEAN
BHEBIZIFZEAERD, R7F 2707V XLICH
T2 ~EHLEADHEZ, MURENREHRD 2 — 83—
AVEa2—F%HFL TR EREL v & — i
Ol BAEGE 7L 3 A6 L LCRAFE L, WwXFERT
ELFECHELZED-DDTH 3,

INZE@WLICLCERERL E AR L, S8
BREDOMGIZRIFTHY, L7 =5, itEOE@ENE
BEZZHoTCUZZREDDEDT, avEa—FHE
DFHEERS % X D EEICELR T 2 X 9 7 FAAL 2% 45T,
Bfam X OUEIEE 2D 7. ZoWEEEohicid
ColHMED, 1993 EDTANRICE BT T v K
Foa—bURICBIT SR I F—TOiRE, Thbb7x
VR —DIRIEERRZ R L 72 L I FHETH L, ZDF
FZDb710 LEEE GEHICRRERH26 L, 5
WIERMGE L2 EnniE) 2k, RO
HWERIZIEE ST,

5AEDIEH O FEAERNS E b FCE L THERIC -
TiEd bk, LI flre, fHE D ik
D, WETERETh o3RSl T, #hbifd
WARFHLE L TS NL [21). 2as, FHGED
Blbo7c7 22— DERMKEHDE 1 OB L CE
ST ENT B DR LTH 5.

4.6 HFRUEEFANDTIHEM

RIF 27125274 —7 20 e DHESMEDIE &
&, FLTy(p) DIRY L7\, Thbb 7 zle—0DJ)
Bz b ool 7 2 b= —0ICB L TRk &1
ABBDIR Y SZHO L) TIRETH B,

FHAAEZBIC X 50V X —A BUBHT 2 AR TY,
7 zbe—fIclT 2 aRARX T, AW IX

1. FLT,(p) DR D 7 ERET 2 L &7 v v —

DEFRDEL D 32D

2. 7v=—DHRARICHL EDEBONBZRLI—AH
F7203 7 2V~ —RDRE L 7 54 THAUL, FLT(p)
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DFEZ 5 27L& 01276 %5\ 2 & 2 G HEEA
DY EFEHT %

ThHot, EITAD, EZRE T4 —7 ) eHTES
F ¢2(p) = 0 (mod p) 27z TEBIZS5DE IS p =
1093,3511 PIAHC R I TwuRw, Ehs 7 v=—D
ARROFELZ D L RT3 TEFUE, 72l e—
R DM 72 TR EBFRARICD o EBOLEFEDOR Y Ok
ZYGECE 2 LT3 L, FLT(p) &7 T HBDHAET
S EGEHATE 2R D 5.

ZD7-®, 1986 F D XBMHLARE, $RKIZ7 v ~—D
AFRADILRICETF L7z, 2SR E BB OBFRA
ELTr ry>—DaRREZ B T % ATaglE % it
L2 ETHoT, LaL, EBICHIHAZED 511, k
IR ZZFHEL D E L OREIC» 5 2 Ltk D, T0
TATT7DERIZRS o,

HEMEBOMEILX, >/ v+ (Sinnott) (ZX 1) 1970
FERromOoNTED (Vv by (15 F9H]), 80
FERDEO 0 7 IR OFRB ISRV T A v B &
DREBRIC S &0 RRDS, BRI 90 FfRUE o s,

5 REHSHE

A D —BEENDOFH TR b HARE DL WihiE
FEWHT25DTH S, L LWIgEELE LTHES
N b DIFERRZ LD v, BEATE~DEBRIZHEIC
Bzonsddboicix, MALEDYE I 7o 7 KRB
BB ERL TR ST LORE L TVRE DR HIT
Thkwiidy,

FHE X OERBGRICBE T 2 fIHE M E 7R 1%,
MREEZFEL L THETEL DD LT LD ICHEARTR
R, V=Ll LTHWIRLAEZEICHD EEZLDIRE
ThA).

Bl Z A XEAR [21] TIE, FIH [6] & FERDFEE R D
AN L TV 28, ZiUd 1990 LU BRI Y
AVEIZHSRNV AVHIHObL LBy AR E L Tw 3,

HIH [4], [6] IBWTIE, HIEiD P, (—2) % £ DK
DIREFEROARL TS, Lo L 1980 4ELAHTD a v~
Ea—2HHOb & FEMAMNZRRFRMNICEE 2% 225 2 L
X, o LTRSS TR E»>713TTH B,

ZD LD, FREBG R FBCHE OO E R 7%
FENORRIZ 29, FHGEDIEHNE DL o7
EWVZ DA, 20 ORI R ABULRT R D
—fi, FIH (7] I D50, BICHBRINLDH—
fE s L LCHIE e [9).
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6 TAJSIVJOMEER

MHeE0ZEEr o6l %251 &, 7uro v 7iIcBb
B ME Z ZTIERTHWL 2 EICT 5,

6.1 MHAESRHEHE

TR ERREBCEGRTE0R [7) DIFSCT, FHERE
ADHFIZ BASIC 12 X 3 %G REE 7 v 77 Lt %
JRL7- EFHOTw3, 2oeAflcHARGEZI) L
F, P OFHE T LY XL 2TV S, Z0H)
D—2, MREOHIMEIADFEDOELZIIE VT

1. Bz D%
JEi3fe oz

JE o3 8Tl SCRRIC IR S 7 R

2. ROk Z G DTIRZ% L, B OB
055 2 6 05 BUHEHRINERE 2 2 L 7

3. BEEHE OIEE & SCRICIR S RIS
e GNP N RN O s e ek 31 O

ZiroTw5,
CNDIRBEMFE O/NNKR RO Z 5 &, HIENAI
B0 E@ kol k) TH 5 22, MNIKIFHE
DFHEIC X 2R EE 0Tl T, EERE AT SCHRED
AE ) DFIRSTECHED D TR VD LHEE R &
BRTWS, HEEHEOERTH A 9. &k, MK
SEREIC 72 EHE Y — Vi Mathematica TH D, Si5E
FAEICEHZETE2H5DTIEE 57 &,

6.2 JAJIIVIRIALIL

MHEGEDFEEDLS, HEDFHERAY A LD X EN
T3 HDZRD EIFTHT,

6.2.1 TREMSBIEEF

CNREHEFEOHEETH L, 20 "RECATBIT B
DEEHM I NI THERAM §3 v arvH7u s o
Ly EWIHHINH L. BEORIO—OREEGTEZGHE L
T 20T, M3 DEAIIRLTELLND TRTDIH
FICBOTHESEN 2T 0B ENE T H 0% H
REI)EVIHIREZLTDBEZAZLIHLT.

MBERIBENICEANGITNETERDbHIS K
W, LWL, BEDICANBBEENZVEE
&, FICEZBRW, CABEENYIVEE
SELVNERS. BEDHIC, 3EDTD
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BEOPTHSENZ®BLIORMAED HS
MZZ 7OV FL%EZS. BASICICE
2RO7O9ZL%ZRTLTHE. FHEBE
753 TH-. ALTOV T L%, Stk
RITT2THBES “BECICEST]RATE
79%¢E, StEERIE 11 WTHo. 70
EDAE—RTHS. [8]

PFiczo7rars50CoflzIHLTEL. BWE
WCEN WA E - TR, T—2DXAT Y HEPIE
WhEEER L BMEEE LT, 2o ur oz
SN0 LRSS, LrLads, WEiE, &z,
ZH ab.c, .. IRTTIERCDY, LEAZDTIER:
7290, BHEEOMET FL A2 & EHEshR o
AT Z D N3RS Eic { WiER HARIC
FKoTBEDTH 3,

main() {int t[3][3],s=0,
a,b,c,d,e,f,g,h,i,x,y,2,p,q;
for(a=0;a<3;++a){t [0] [0]=a;
for(b=0;b<3;++b) {t [0] [1]=Db;
for(c=0;c<3;++c){t[0] [2]=c;
for(d=0;d<3;++d){t [1] [0]=4;
for(e=0;e<3;++e){t[1] [1]=e;
for(£=0;£<3;++f){t[1] [2]=£;
for(g=0;g<3;++g){t[2] [0]=g;
for (h=0;h<3;++h){t[2] [1]=h;
for(i=0;i<3;++i){t[2] [2]=1i;
for(x=0;x<3;++x){
for (y=0;y<3;++y){p=t [x] [y];
for(z=0;z<3;++z){q=t [y] [z];
if (t[p]l [z]!=t[x] [q]) goto NEXT;
}}} s+=1; printf("%d\n",s);
NEXT: }}}}}}}}} printf("end\n");}

6.2.2 TOyvEa1—9EREAFHEH

MEeA IO <4 a Y AIHO b LEGET 7 m
PIIVITERIBOOLNT VS, ZAKIAAVIZENLT
BEMAE O 2 B, fHLCE 202, s, kg, &
RRERIOEC Yy v 7O 3BT TH 5., 06 T
B HeEDOTUT T L TIERD K Hididnd 5.

mnE e »70A4Y 3 Lld pro5-6 TH3. i
REHLO7OTZLTHS. H54U goto
XL LTI>EDLETOISL%ZE
ZVWD, B, BHETS< /05 L%E
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WeDT, FAIClE goto XHPLERBULL
BV, RS ZUL->DDEFIFEVWOTIE
BWEB5H[9].

ARSI TSR a2 =B AT
X5, EEoTVEEVWEDIE, AR RILET
b5, FABIZHEZIC goto I flib 7w, HUE L 72205
fkodb E7ur7 v 7a—Fx2Ez21UL, goto XIFA
BB EEZ 506 THS. NHEEIEHNEZAT
Me—, AEoFL LD bEHICETINLE v s 7 6%
WLOHEWTELILIE, HBREPSFHE>TL DD
b HIILR O,

HEF

FHASLEDOHTEIN TV 7 2 )b v— DR EHICE]
THMEZ, MXRELLLE—ADEI X N=TH
DN, FEDTHMERICEEL, REZIEEDHIEHE
ZELODBILETETICVAILTH S, ZALMICAK
FEHET IS 2 LI o RERB LD G IS L
VAR

SE 3

1] MBS, £5%ERTSHAOLT, K, 27
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Euler BAZE X3RRI Z &5 1T 5 abe-triple DEEFNZETI)LT ) XL

bl T
TFEERRLRT: PR INPIERE HUBRBRBERIA

A fast algorithm for enumerating abc-triples on the logarithmic function

derived from Euler function

Daisuke MIYATA! Michinori YAMASHITA *
TFaculty of Commerce and Economics ! Faculty of Geo-Environmental Science
Chiba University of Commerce Rissho University

E 5 abcaAWERARME Latb=cDEE, L(c)<2l(rad@@bc)) 2%%0 ol W) FARMERSNCNVD, 2
TL I3 Euler BEERESISHE RS, rad(n)idn OIIETH D, ZOTHRIFEMEBN L >Te < 100 THIUZIELWZ &A%
DDOHIVTND, AFRSCTE L(C) > (1+e) L(rad(abe)) &72% &5 7 abe-triple 2=l H T 57 /1T ALEAERT D, &
1227 NAY REEFIFH LU TN c<2X TELNZ & 0w,

F——F A A T, abctriple, ¥ LT XA

Abstract Let a, b and ¢ be relatively prime positive integers such that a + b = ¢. We have been conjectured that L(c) is less
than 2L(rad(abc)), where L is the logarithmic function derived from Euler function and rad(n) is the radical of n. So far, it had
been verified that the conjecture is true for ¢ < 10°, using computer resources. In this paper, we propose a fast algorithm for
enumerating abc-triples such that L(c) > (1+€) L(rad(abc)). Using this algorithm, we also verified that the conjecture holds for
c<2®

Keywords: Euler function, abc-triple, enumerating algorithm

L DL 57 kK ODHWEIZHONT, “HET Pilai23],
1 IFL&I= Shapiro[4,5], Muranyi[1] 52 & > T#Z% < ORFZEN 7R

x UTFOBEBRKED B x L HWITER OO ST 7, 1971 4E|Z Yamashita | % Euler BE¥CE ekt
Z@(x) TFT, @ ZEuler ? totient B%L & .5, £ 77, BB L) &

X DFAFE 2 FREOFE A rad(X) TR, 0, ifx =1
X OFKFOMRDx = pyipy? -~ per DEIITHZ B L(x) = {L((p(x)), ifx > 0isodd
ni-Lx, L(p(x)) +1, ifx > 0iseven
r LEFRL, LEOARKX YIZONT,
1
o =x[ [(1- E) LGy) = LG + L)
k=1 MRNET 2 Z & Zs LT[7], 2001 ARl FEE HIT k>
BIO Tk L= RERZR AR 52 5TV 5 [8],
r FLIZOWNT
rad() = [ [p logs x < L(x) < log, x
k=1 DL NED T ERHHILTND[T),
Th b, KB L IZBILC, ab,cZa+b=c &=
WE, @) = p(x) E LTe ) = ("1 (x) & HEWCHERASRME TS L%,
BZHE, x>1 DLE, px)<x ThdNbD, L(c)
q(a,b,c) =

P () =117 X5 72k D k BUTIHET D, T L(rad(abc))
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Z(@,b ) DE LS LT 5,

@bODENL, 1ZEALDHA 1 KL 250, £
iz b,c)>1 L7eb 2 nd b, Mlzidn = 112>
W

a=05b=3%"5 =54 385
L5 E, 3875 = —5 (mod 32) THHND,
L(c) _ 5L(2) + L(c/32)
L(rad(abc)) " L(5) + L(3) + L(rad(c))
_ 5+L(c/32)
=4+ L(c/32)
ThHD, LIzBNo>THED 1 LY RKEVNa, b, )i ZHERIC
FET D, LOLERERS, ZOFTlEn - od & X,
q(a,b,c) » 1725, BIEDOL = A, REREEZ LD
£ 9 72(a, b, )DFANERIZ 8 2 0> E D DT - T
AN
FEHDITRD XD I TRER LT B[T),

FHAa b, c WAWIHERAIRELT atb=c 72 51X
L(c) < 2L(rad(abc))
NS R RVASN

HL, ZOTFEBSELITIULT 2V~ —DEKEE
e PV O DOHGHICHB T D EELRERENED
WZRE LTELIND Z 00> T B[5],

ARFHICTliEe > 0IZx LT

a<bh
a+b=c
gcd(a,b,c) =1
qla,b,c)=1+¢

L7725 A8 (a, b, )% abe-triple LIRSS, bk
ARV VE A H D abetriple 222 B a—H|2L-T
T 52 L1E, ZOTRRICEET HIREEED LT
DICHEETH D, FRIT, ZNFEFTe<10° TET
FDNIE LW & DFHEEIERIC L > THED D B
TWAHN, ZZTEDIL=T VT U A NTEHEEN
KREWD, KO REREEUZOWVTHGRET 52 &
IIREETH 5,

AFHLTIL, mVVEZFF aberiple % Eigi25)
HABHTNT) RLEREL, ¢ <2 TTHAN
IELWZ & ZRRE LD THET D,

2. FIEFITIX L

C < n [ZOWT abetriple ZFFMNIFIZET 5 HiEE
LITRT, e()B LV rad))ZFHHET D720 x
% RBREORS HDRREOHARPVETHY, VX ET

1 2017

OFREICIEET UL, TOHFEREIZOWX) L7725, LX)
D% KD D 7201215 Zlog x [FIFEE GR35 SN
HoH12D, TOHEREITOWxlogx) TH D, Fiz,
Euclid ®ARREZE VUL ged(a, ©) 13 O(log ¢) CalHL
THZENTED,

L7z > CHEFMe )i Te<n &72 5 abe-triple %]
ZA B OFFERIT

0(n?(¥nlogn + logn)) = 0(n?*Slogn)

L%, UL, ik A BT —7 MER & L(rad(x)
ICE DY —bEHAWS Z L TRIBICHARZHIET 5
ZENAHETH D,

for (int ¢ =3; ¢ < n; ct) {

for (inta=1; a<=c / 2; att) {
if (ged(a, ¢) > 1) continue;
int b=c¢ - a;
int num = L(c);
int den = L(rad(a))+L(rad(b))+L(rad(c));
double q = (double)num / den;
if (@ >= 1 + EPS) print(a, b, ¢);
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1. 3FheIedk

21 sRT—JIL

LK) BLOLradK) 12T, d B LT —F L
L CRE, ZNAST 25 L5 1c3uL, o)
DOFEIEFEES BN/ DR AR EIZ D Z LN TX
N

o(X)F3 L Orad(X) i x 2 RIRBMiFT HFEE OFH R &
D THDHMN, 0<x<n (22T X)L U rad(x)
DIt Z—FEITRD DAL, Eratdstenes sieve % L
THIRANMEZRD D Z LN TE D, K2120<x<n
IZ2WT oX)F L rad(X)DEZELS phi [x] L
rad [x] 1A 5 20— RE7R T,

2 Da— RTCIEL 89 TH B BB IATIND
Z LTl BN IR DNFEED & X TTFEATS
N5, FATREITE

n
5 = O(nloglogn)

- -
y N —

p<n
p:pime

L%,

F7o, K3ITRT L 973 — Rick->T0<x<n |
DOVT LK)PB L L(rad(x) D & Bls Lix] B L O
Lrad [x 12K 5 2 &3 CTE D, Z OV E G
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HEIZOMN)TH D,

BEET — T NV OIERIZ L - T LK) 3BEO L(rad(x))
DO TR TED LT/ b7®, BIROFFE R
0(n?(1 +logn)) =0(n?logn) 2P &+ Z LN TX

N

for(int i = 1; i < n; i+t {
phili] = 1i;
rad[i] = 1;

}
for(int i = 2; i < n; i+t {
if (phili] = i) {
for (int j=1; j<n; j+=1) {
philj] = philj] - philj] / i;
rad[j] = rad[j] * i;

1 1 2017

THDHMD L) < (1 +¢e)L(rad(abc)) L7255
Th b,

ZZTnLITOAREKEOES A ZIRD & 9125
%

Ay ={x€eA| L(rad(x)) =k}
(k=0,1,.., [logzn])
Aﬁ_z%ﬁﬁwaiowf&@;%“&#)x

A[k] IZHZ 6 TW5 & X, abetriple 25115457
NTY ZNIK 4 DL DT D, 7272 L AKNIFEFIEIZ
V= hrENTNBEHEDET D,

for (int ¢ = 3; ¢ < n; ctH) {
int d = (int) (L{c]/(1+EPS)) - Lradlc];
if (d < 0) break;
for (int k = 0; k <= d; k++) {
for (int a: A[k]) {
if (@ > ¢ / 2) break;

X2, ()& radX)DT—7 AR

if (ged(a, ¢) > 1) continue;

int b =c¢ - a;

L[1] = 0;
for(int i = 2; i < n; i+t {
if G%2=0 {
L[i] = Llphi[i]] + 13
} else {
L[i] = Llphili]];

}

Lrad[1] = 0;

for(int i = 2; i < n; i+H) {
Lrad[i] = L[rad[i]];

if (d >= k + Lrad[b])
print(a, b, ¢);

X 4. EEFET LT R

4., FHE=E

PERLIZT VA Y ZLOFERICOVWTELET D,
WE, nIFOBRBOEEZA L LT
D, (k) = |{x €EA|L(x)— L(rad(x)) = k}|

3. LX) & L(rad(X) DT — 7 Ak

2.2 L(rad(x)I=2&kBV—+
HERE X 12k LT d®)Z KD K S ITEET D,

A(x) = —] L(rad(x))

¢ Z[EE L abe-riple 2 o) 5726
L(rad(a)) < d(c)
LB XM a R eRETII Y, 2ERb
L(rad(a)) > d(c) ThHiux
L(rad(abc))
= L(rad(a)) + L(rad(c - a)) + L(rad(c))
> L(rad(a)) + L(rad(c)) +1
>|L()/A+e)]+1>L()/(1+¢)

R, (k) = |{x €A |L(rad(x)) < k}|
L,

T() = ) Dalk)Ry(K)
k

LT B L, AT NTY R AD61THITHRAK TS T(N)
[l LNFAT SN2 2h, RT3 X AOFH AT
0(T(n)logn)

Th b,
Du(K)F LT RKICANT, Kk /NS Ul

R,(0) =0
R,(D) =1

logn logn
Rn(2) = llog ZJ llogB
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vn
D, = ) uli|:5]
k=1

VA
#(d)< + 0(1)>

k=1

_ u(d)
- o
—+0 = + 0
=2y + OV = 5 + 0G4
BLIO
3n
D,(1) = —+ 0({/n)
TRENELITNEN, *ﬁx@ K lIZ2oWTCiTbn->T
W20, T BWEHE Gl 135 5Ty
728, I CIIEIREERIC X - GHRRZTHET 5,
# 1 ICEHBRE A L CsRkeb 72 n =100000 D& D

Dn(K) & Ry(K) DA AR,

H#Sabec Do b e ZEE L L X, IFEALEDY;
GBI OTHO alZ DWW THEAETIUT W Z & A3
%o Dy0)+Dy(1) T n D 76%% 50 575, ZAUL 76%D
C IZOWTIIMEE 2 < Hra=1 D & & (T abe-triple (272
HINE I METRETIUII N AR LTS,

#1. DKBLVREK (n=10°)

k Dn(K) Rn(K)
0 60794 0
1 15199 1
2 10708 27
3 5537 113
4 3650 263
5 1789 653
6 1180 1216
7 566 2341
8 318 4257
9 143 7447
10 64 12739
1 31 21381
12 14 34883
13 4 54717
14 2 80087
15 1 96927
16 0 99945
17 0 100000

114

1 2017

A IO T10 S k < 270 Tn=2*D L & D
T ZFE Lo, ZOREmxER7 7 7127 a v b
LiZb D&M 5\ RT, D), fi(n)=cn™ &
f(n)=con ZHHR Ty L THD, 22T & 6l
T =1, =R E 2D L ST L TH S, Mixt
77 7B D Tn) O E 2/ N _F-IEIC IV Rk
=LA,

T(n) = 0(n'??%)

STz,

1E+12 -
1E+11 -
1E+10 -
1E+9

1E+8 -

f(n)

1E+7

1E+6 -

1E+5

1E+4

1E+3 1E+5 1E+7 1E+9

n
X5. nvs. T(n) (Wixi¥s 7 ~7)
5. FRDIRE
THEADOKGEEATH 72T, CERTT R T L%

SR L gee 4.9.3 N T o3 L Ui, EATERENE
Windows 7, CPU (& Core i7(3.2GHz), AE V(% 16GB
Tdhd, e025,n=2"L LTHETLIZLZA, 256 1)
Tqab,c)>1.25 & 722 1339 41D abe-triple 7338 7, T &
7z FEH U7z abe-triple 5 H g(ab,c) >15 L7256 D
BFR 2L BIO22 1T,

F72c< 22X DI T(ab,e)>2 &7 % abe-triple 1377
TEL72NZ &R T T,

6. HHYIZ

Euler BEECEHIIHEHIBIEUZF51T 5 abe-triple %151

HZHFET DTN AY RAERE LTz, ORI
FBRIZ X > ThBsTeda O™ log n) FEIT/R D Z &
R CE I, FTAT N T Y XA LEHNTTEANC<
2% OHFPA TR D Z & ETeD DT,



# 2-1. B\ abe-triple (¢ < 10%)

ICT

a b c g(ab,c)
11? 325873 22.23 1.923
7 39 2129 1.875
3?7 58.67 2% 1.818
2 3%.109 23° 1.818
3%.29 7°.437 2%.13 1.800
3 5% 2 1.750
3%.19° 5t 2%7.373 1.714
3".5¢ 7-11%.43 2117 1.706
11? 3%.13 2t.53 1.700
1 2.3 5%.7 1.667
7 1812 2» 1.667
3.7 59°.1307 2% 1.647
3%.43 5%.72.37° 22 1.643
1 3.5°47* 2'8.79 1.643
3*.23? 31° 25537 1.643
3%2.19 753 20.174 1.625
5%.23.67 32.7%.13° 2% 1.611
13 3 28 1.600
3 13.71 2% 1.600
3 73197 2'0.112 1.600
5 3" 20.173 1.600
19° 2.3%.5.31° 17° 1.600
1 3%.7%.197 2".5.19 1.600
1103 3.5%.713 27 1.588
3 5.19° 2" 1571
5273 30.71 2% 1571
5 313 28.137% 1571
7.11° 3%.17 213 1571
3%.263 7 2911 1571
7? 3%.293 211 1571
32547 53 2%6.112 1571
3.5° 118 2'0.3271 1.563
1 3%.7 2%.11.23.53° 1.563
7? 3.5.11° 24 1.556
2°3 7°-211° 17°31 1.556
3.11%.37.43 138 2.7 1.556
3.5 7847 2 1.545
67° 39.31 287 1,538
73.43? 319 28.5° 1538
1 2*.37.547 58.7° 1,538
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# 2-2. B DO abe-riple (¢ < 10%)

a b C g(ab,c)
5 36.37.311 22 1533
5° 3.11%13* 2'8.47 1,533
5° 32.7.61° 21.31 1533
412.197 3" 227 1533
3.5t 19*.197 21872 1,533
5 11°-13? 257217 1533
39 78.23 2°.5097 1533
3199 118 2257 1,533
11-13%71 3572 2% 1.529
31 3P.5° 2°.23*53 1.529
1 3.7 2° 1.500
13? 7 2° 1.500
7 3%.5.13%19 2% 1.500
5°.23 32.29 2% 1.500
1 3%.7.19.73 2% 1.500
29° 2.3 5.17 1.500
1 11447 22.3.7 1.500
1 2".3%19 5%.41? 1.500
7-13 2.3%5 11° 1.500
3 5%.19-883 2% 1.500
3%.37%43 229° 2% 1.500
58.7 79* 2'8.149 1.500
3.5 7° 24.2473 1.500
2? 3%.5 17859 1.500
3°.163 2211817 5% 1.500
17-31 3*.19 2%2.5.13 1.500
51273 .37 2Y.67° 1.500
2M.52.19° 3% 13-17°.29 1.500
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Reproduction of Dai Shogi with a Historical Document Shogizu

Tomoyuki TAKAMI, Takashi KIDA

Graduate School of Information Science and Arts, Osaka Electro-Communication University

E B SBEITAREHL O — AR SN TV D EREOH ETH 5, SUBEI IS & RFHL L LT,
RO/ — /U BT 2B I CHITICT E 20y, BEICZ2 STV B EERHI OB LR & A bhe
52 &T, RIMEOEAZERT L Z LN TE L, RIFEDEETRFHL L D B THAZ LIz E WO FUCHIY, 2
T3 D EEAICRAE DO N — NV E R CHIEEE U7, RFHEOBANC RS 2 FEARRER L LTE, 1) MADE
WC1HEENTAZ L, 2) BRSEBIEEN 2 HOMVEITHHZ L, 3) HEBITHVEITHY, Bhx LIUCHILE &
HTE, 4) RVICEET D VIR LRI CRIL Th 5 2 &, 5) RiliF-o 2 BEREEIRY ]
SNFETHD, L, ZNFETREATH T2 RHEORR Y BIZ B S NITE 722 LR KRELY,

F—T— 8 RRFE, BERTCRREL,  SuBkR, RtoE S

Keywords: Dai Shogi, Maka Dai Shogi, Shogizu, History of Shogi

1. 1ZLoIz # #

PRI IR T, Bl R ERRERRERRRERRERRER
Po LEPID S KILFHOHE ST 2 L 2vhh» REMNERMEEEORRAE NSRS R
ST0B, Bt - PHOAACEOTHRSNEES o HEREEE R HRTE R

] # =z WA EER 7z # ]
PRRAMFIIE, TR (12X12 < %), K (15 BB % MEERMRN (F K|S
X15~R), EEIIFHE (19X19~2) M5, Fox = % (K O REZEE (K OB IE
DOWFFE 7 —7TlE, KRS R O TR E f 'E' g'g;g gg'% = ? =
DEPEFHORIRSIOMAERT CE M A o o~ s mensnesng s ss
T BENL, EEICRHI SO CTHIR L- & b s ERRERA/NEVIAVIR/IEERER
KA EAT 2 L ThD, 7o, RELRHLIZRE 9 X 1. FEEETCRHE O E
DHADIF 3, 1592 FEZEAR EFU7- /K B = Fir o
OB SELNTZHDTH Y, AR T ﬁ ﬁ‘_
b, GUEkIE 2152 O 7B E S0k E L TER LT, $$$$$$$$#$$$$#$
X 1 IZEEGCRHL O RIARCE, X 2 [ O WIS EEEERREEEEREEREEERERE
BEZ29, X 1 OFRFOENZ DN, 2 HiTR~5, ﬂ%-ﬂ'&lﬁ.E-ﬁ-ﬂ.ﬁlﬁ-ﬁ-ﬂ.ﬁlg-a-ﬂ!.m.

FAHEBEAN DTN & 70 2t CEOTLRIFIER I ERTGTKEEERSTTTREE
DI, ZO7=, FRHBUEIE L RIS E E W EBRGERE W B
ST L— 3N D bhirbo> T =, 29 Lz - -4:- -ﬁ- _iﬁ_ﬁl¥_11_iﬁ_ -ﬁ- -4:-
oL LTRIRERRT S L, bomaviee X B (B O RIBE 2 OB OE
IR NS N /NP 1045 YO ICT AP Q07 Y NS pe o p oy i g g iy g ey iy oy gy v
11255 LD b UKD = & TihoT-, SuiE ERBRRRRE"RAERREH
WZEDEANT, RFHAMERE 2 b T e b D &I 2. KIMEOMIHIAE
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Tanka and short poems as asymmetric cryptography
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Abstract

When trying to interpret tanka or short poems from a cryptographic point of view, many are
done from the viewpoint of transposition cryptography such as acrostics. In this paper, we
looked at tanka and short poems from mathematical scientific cryptography viewpoint, and
used the unicity distance defined by C.Shannon as the basis of the point of view. Here, we first
saw the works of Fumi Saito and its English translation as consideration ciphertexts. Among
them, from the interpretation processing of Short poems, the compose "key” is "feeling”, etc.,
interpretation (or deciphering) "key” is ”the author’s background of the author, season word”, or
etc. , It is inferred that the unicity distance as English sentences is about 90 characters. We also
try other similar considerations in Rilke’s poesm and Basho’s haikus, and discuss the possibility

of interpretation (or deciphering) of tanka, short poem and haiku from the relationship between

unicity distances and cryptographs that can be understood.
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go,boo000oooobooboobo,obobooogoo
ooooo.ooooooooooooo,0oooo
gboooboobooooobobooooboobooon.
gooobooog,oboboooboobooon
goo,0s5000000000000.

2 OOoooboo

00 (cryptography) 00O O0OO0OO0OOOOO
Jood, 0oo0oooooooooo,boooo
dodooooooooobobobobbobooooood
god,0bboooooonbbboooooooo
gooo0d0o. Doobboooooboooooo
00000000000 (eryptology) 00000
O0000,0000000000 (encryption), O
O (decryption), OO (cryptanalysis) 00000
00 (key management) J000000O0000O0O
(authentification) D OO0 O0O0 OO ([1], p.87).
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O

gooo.

2. 000000OOODODODODOOOOOOOoOO0
0O0,00000 20000000,00000
00o0oooOoo 20000000, 00
13000000 Churchyard cipher 0 000
0000 1794 000 100000000 1896
00o0 ([4], p.64).

Ae|Be|Ce Kg|L g\ Mg
goboooboobboooboobobobooo
O0000000000000000 (Transposition De|Ee|Fe NelOS|P S
cipher) 0, 000O0OO0OOOO0OODOOOOOOOO
000000000000000 (Substitution ci- Ge|He|lTJe Q3RS
pher) 0000, 0000000000000OO T lu v
0000000 AES(Advanced Encryption Stan-
dard) 000000000 ([5], p.102). WX |Y

Z
googoooooooog.

1. J00b0ooooboboooboog K
0000000000 (72 OOOOOOO
000 A00OO0)0DO0oO0ODO0ooOooOoOoO.
0 KO3000,0000 AQO D, BO
F..Z0O0 COOOOODOOODOOODoOod
O (Caesar cipher) 00 O0O0O. OO0ODOOO
00 K=1,2,3,..00000000000
goooo.

gobooboooobbogoobboooboon.

go oo go uoo O

O

0000000 Churchyard cipher 00000
rememberdeath 0 0 0 0 Remember death
oo0.0oooooooooon.

oooooo NOOODoboooooooog
gooooooooo,obobbbouooooa
000000 NOODODO Nx1L.7rOoooooo
O (http://www.practicalcryptography.com/
cryptanalysis/text-characterisation/
statistics/).

00 2.1 (0000) (Claude E. Shannon) 00O O
gboooboooo, oobboobobooboon
000000000 (unicity distance) OO0 ([5],
p.66).

0000000000000 25000 ([5], p.67).

ooooboooboooobooooooocooo 3
O

gooooooo,0ooooooboooooooog.

gboboooboooboobooooboobooobooo

goobbuoooobtbooo.obbooooboo
goboooboooboboooboboooooboooo
([3], p-514). O OO 13 00O Churchyard cipher
gbooooboobobboooobbooooog.

124



IcT
3 Uouod

dooooooooo,0oo0oooooooo?
gooobobobog,0oobboooooooo
Jo0o00o0o0o0o0ooboboobooobooo
(Kerckhoff’s principle) 0000000000, O
0400000000000 ([5], p.26).

0000000 (ciphertext only attack)
gooobooooob,0oboboooboog
good.

000000 (known plaintext attack)
00000 (0Db0)UooooOoOoOooUoo
o,0o0ocoooooon.

000000 (chosen plaintext attack)
goobooooooooooobooboooooo
obooooo,obooooooboooon.

000000 (chosen cihertext attack)
goobooooooooooobooboooooo
gbooooOoo,oboooocooboooon.

gbooooboobooobooboboooo,boboo
gboooooooooobooboboboobooooo
goo.oboooobobooooboboooooooa.

oooobooooooooobooooo,oon
OO0 210 38000000000,000000
gboboobooboobooboooo,obooboo
gobooooooooboooobooooboooo
o,00000. 000obooooooooooo
oooooo.

4 OOO0O0O0OO

00000000000000000 25000
000,000 3100000000000 100
00000000000,00000000000
00000 (00420 0 00 140)000 ([7)
0ooooooooon.
0000,00000000000000000
(000)000,000000000000000
000.000000000(00110)0000
00000000000000000,00000
000000000.0000000000000
000000000000000000000,0
00000000000000000 (7). 000
0O0000000000o0o0.
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0000000000000000000000
(0)yooooo (p.100)

A snow-white hare, who

had come down from his mountain
that is deep in snow,

has been hunted to death —

his eyes wide open, staring.

oooo0 20000000000000000¢0
ooboboo,0oboooooooobooo. o
gobboooboooobooobooooboooo
gbo,00000b0000000boobooboon
oboooboooo.oboooboooboooooo
gooooooboo,boooboobooooooo
gboooooobooobo.oboobooooo
gooooa.

ooooo,obgooobooboobooobooo, o
goboooboooboboooboboooooboooo
o,0booocoboboooboobooboooboon
O0o00.00 [7jo0o0oo0oooooo.

00000000000000000000000
0oooooo (p.176)

Burning my eyes to

a flame more solitary

than will-o’-the-wisps —

in the depths of night, flowers

of bootle gourds opening.

Burningmyeyestoaflamemoresolit
arythanwillothewispsinthedepth
sofnightflowersofbootlegourdso

pening

96 0O

00000000000 (0)0000000o0on
(0)oooooooo (p.176)

I went on, knowing

full well I was following
another demon,

to the place where my body’s

life was to be cast away.

IwentonknowingfullwellIwasfoll
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owinganotherdemontotheplacewhe 10100
remybodyslifewastobecastaway

gobodoobooobobooobooboooooboooo

88 00O
ooooo (p-228)
0000000 (0oooO0)oo ooooooo To view the cherry
ooooooo (p-194) blossoms, even a demon
might soften his glance.
If T turn back now
— But I, from the very start,
my face must appear to be .
grow utterly frivolous.
that of demon
after climbing to the top
of the hill against the light. Toviewthecherryblossomsevenade

monmightsoftenhisglanceButIfro

mtheverystartgrowutterly rivol
IfIturnbacknowmyfacemustappear

ous
tobethatofdemonafterclimbingto

thetopofthehillagainstthelight 93 00

900Q
gbobobooooooboboboboboo

0000000000 000000000000 0o (p-318)

o000 (@oooo) (p.214) As I draw the dark

1 he f: f
If we burn our nails, sunglasses on the face o

. d it start
so people say, the devil a emon, 1t starts

will appear. — At night, to resemble somebody

as T am sinking down, even he I know well, hiding her tears.

is my welcome visitor.
AsIdrawthedarksunglassesonthef
aceofademonitstartstoresembles

Ifweburnournailssopeoplesaythe

bodyIk llhidinghert
devilwillappearAtnightasIamsin omebody-knowwe idinghertears

king downevenheismywelcomevisi 90 0O
tor
92 00 0000000000O00O0O0 (Dooo)ooo
OO0 (0)oooooooooo (p-374)
0000000 (0O)00oooooooooo I really love
gbobooooooo (p-222) playing the role of devil —

My blind mother, who living seriously

touches the end of old age —
faced with the thing I

cannnot see — is that the tongue

allowed not even one day

when I could let myself howl.

of demons she is speaking? Ireallyloveplayingtheroleofdev
illivingseriouslyallowednoteve

Myblindmotherwhotouchestheendo nonedaywhenIcouldletmyselfhowl

foldagefacedwiththethingIcannn 90 00O
otseeisthatthetongueofdemonssh

eisspeaking
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gooooo 92500000 sgooooooo
oobOoooooobooobooooooooooo
obO. bobobobobobobooboobo, o
gbooobooboooboo,oboboocoboboo
gobooooo.obooooobooobooooo
gboooooboo,0o0o0boo0boocoooobooo
goooo.booooboooooobooobooo

goooboooo.ooooooooobooooo

00000000000,00000000000
0000000000.0000 (7,00).
00000000000000000000.

00000000000000000000000
0oo (p.238)

Official views of

history have been laid down
with great skill — but we
never hear how people lived
under the shadow of the thing.

000000000 (0O)0ooooooooo
go

oooO. booooOoooobooooboobooo
0,00 (00)0oOoooooooo (oooo
0)000000O00.Do0oooooooog,
gbooobobooooobooo.

gbooobooobooboobooboo,oood
gbooooobooog.

000000D0000000000000000
000 (p.34)

Reaching a hill top,

I hoist a white sail on both
arms, and the wind starts
deliriously singing

sea-shanties of the pirates.

0000000000 1s0)00000000,
goboooooobooobooboooboooo. oo
gboooooooooo o,0,0,0,00000
gbooooooooobooboboboboooo
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g,0oocoobobobooboo,obooooo
OU.ob0ooboooboooo,boboobooooooo
OoooooOoooooo(r,0). oo0ooo
gboobo,0o0b0obooocoboooboog.

5 Ugg

Oo0oo00ooooooo 25000000, 0
O360900000000CC0O,00000C
O0ooO0oooooooooOooooooooooo.
0000oo0o0oooo0o0oooooooooo.

000 (Rainer Maria Rilke 1875 0 O 1926 O)
oooon

oboooooobooooooo
gboboobooboooobooog

00000000000000000 ([6],p.253)

ROSE, oh reiner Widerspruch, Lust,
Niemandes Schlaf zu sein unter soviel
Lidern.

ROSEohreinerWiderspruchLustNie
mandesSchlafzuseinuntersoviell

idern

65 00

ROSE, oh pure contradiction, delight
in being no one’s sleep under so many

eyelids.

ROSEohpurecontradictiondelight
inbeingnoonessleepundersomanye

yelids
66 00

(000 Oxford World’s Classics “Rainer Maria
Rilke, Selected Poems” 000 0)

0000 6500,0000 6600000000
000000.0000000000000000
0000000000000 (j6,p.253). D000
000000 (00)

Oooooo0o0ooog (8],p-57,p.106)
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A mound of summer grass:
Are warriors’ heroic deeds

Only dreams that pass?

AmoundofsummergrassArewarriors

heroicdeedsOnlydreamsthatpass
59 00

000000000000 (18],p.62,p.109)

In this hush profound,
Into the very rocks it seeps —

The cicada sound.

InthishushprofoundIntotheveryr

ocksitseepsThecicadasound
55 00

gboob0Oe0O0O00ODO0OO0O.O00D0O0DOO0O0OO0
000 (00)000000oU0ooooooooo
gooooobooooob,bobboooooboo
gboo.ooooboobooooboooboo
gobooooooooooooooboooooboooo
g,0b0o0obooboboooboboocooboooboo
go.
go,000000000000000000A0
00000 (DoO)00o0ooooooooooo
goob. bob,0b0obooooooooooo
000000000oooo0 (Do)oboooooo
gooooooog.
ooO,000000000000000000A0
gboobo.ob,0boboooboooooboooo
goboobOoboooobooboooo.

ooon

(1] 0000,00000000(040).000
2005

2l 00O0D,000000000000 (020).
000 2002

3] 0000,0000,0000.000 2006

[4] D.E.R.Denning, Cryptography and data se-
curity. Addison-Wesley 1983

[5] D.G.Stinson, Cryptography, Theory and
Practice, 3rd ed. CRC Press, 2006
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[6) D00D0O0O,00000,0000 2014

[ O0000,00000 [00O00),0000
goboooo,bobob.0bon 2002

[ DOOO,0000 (D0D),00oo0oog
000.000000000000 (O0) 2002

gooo

0000 (000 0D00) 000000 500 3000
gbobooooobooboboooooooboobo
ooooooooocOobooob oobooooo
ooobooooooss,e200boooonoooon
o00oD 6200000 DFGOOOOOOOOO
gboboooooboboboobooboobooo
ICTOOOOOOOIIIARODODOODOO 160 100
o000 2r0 1doo0o0o0obooogooboooo
oo 270 s5000000000000O0DDODOO
http://haruhiko.art.coocan.jp/

0000 (D000 0000) Doooooooooo
ooooos7o 30000ooooonooooo
oobooooobobooooboobooooooboooo
gbobooboooooooooooobooooooon
goooooobooboooooboooooooooo
doooooooooooooooboooooo
goobooooooboooobobooooobooooo
goooooOoNPODOOODOOOOOOOOOOO
udooooouooooooooooooooooo
gooboooooooooobobbooooobobooo
0o0oo0ooooooo Iicrooooooon
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A Study on the Sustainability of Small Society

WAL RT
Taku Jiromaru
TSt 77 LAY —E R
Conference Service Inc.
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Abstract | analyzed the situation of small-scale academic societies on 4 points: needs, accounting, organization's
life span and business contents. As a result, the small-scale academic society has 4 points: (1) they are necessary (2)
there is a problem in the shortage of funds and members, (3) the life expectancy of the academic society is longer
than that of the company (4) the business contents is only in the short term . Therefore, it seems that it is possible to
increase the sustainability of small-scale academic societies by (1) diversifying the source of funds and (2) having a
mechanism to examine whether the direction of the academic society is correct or not.

Keywords: small-scale academic societies, sustainability
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B 2 &85 L, IR L RO TS 132 0F|
BEHELLTWVDE L0, FHBEORETEE %
S LTWDZERNbnD.

KPR L TWA 01, O&4H, ©@
T, @, O3 >OMETHDETHI LTV
5.

—ITBURE A K XN FE2IE EESTICRB
TL %, BEED/NSWERTISMEDBINADIT &
AEEEDDDIZR LT, HERKE RFRTE
REEMHRT 570 ETCHEHERAR =00
WA ESMEUINDOIWANRS 5[4]. £7-, JTB
72 8 DSREE O BN E RSN R AT D
R AT DS ER Y AT AIESINFE 1000
AL EZHRE L TNWDZ ENEL, BEMICA
MR Y Vol —E 2 EFIHT S &
HLTED.

F7o, FEREFRELSTHNESLSTHLHERT HF
BB DO K& EDEBEWEEDENH T 220,
100 AD 4 & 10000 A D52 TFRREID 100 £512
B EIFETRV. &I, kASEADKE
HEL 72012 INTO 72 E SRR IC KB E RS
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Abstract

performance improvement, scale of the satellite data is advanced.

The number of satellites and sensors for earth observation has increased, since the continued
Although development of techniques
for automatically land cover classification and land use classification using satellite images is required, the
conventional feature based approach, it is necessary to select appropriate features and classifier for each purpose.
Therefore, it is difficult to construct individual classification model for each satellite image and purpose of use.
In recent years, the application of deep learning for image recognition has progressed, and it shows a dramatic
improvement in performance. In this study, we describe the image recognition by deep learning, and consider
the study of applying deep learning to land cover classification land land use classification using satellite images.

keywords satellite image, image recognition, land cover classification, land use classification, deep learning
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DT —=FPEENTETLS, HAVIED T =272 T
b1H7GBICZRD, FHICT 5 EM3TB %5, 29
L 7 KB e 7 — % 0 & b 4, LR % &
WO e RAT ) FIEOREEII AR TH S, L, fH
B vy oinicio T, MEmRoOMEL 77— &
B E L HITWML T3, LedoT, HEHBKD
T H A H 8N T TV 2 3G - 15T 5
12, B E a R PR E 2 B,

EHRERER D T EIC B VLTI, 2010 1D & HEHE
(Deep Learning) (2 X D, sAIERED R I L L 72,
Friz, PREERRIC B O TR 2 D Tw» %
INFBARAAZ 2 —TF )%y b7 —72 (Convolutional

Neural Network, CNN) 23¥{AFGR S A 7 12 L Tz
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KAt SR T —5 2y PRI NDE LI ko7,
ImageNet DX — R & 72 BT — ¥ I OMEK T~
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LB EonITHoRk, ba vy P REDOF—LIT S
J§o CNN (K2) # L TH#AZT>TED, ZORy
~ 7 — 7 WG IR EH D4 5 AlexNet &ML,

2.3 CNN IC & 3 ERBHFE

ILSVRC2012 Ti%, 1000 7 7 A DAl Ic CNN %
WHT 52T, KNGy —ROWEZZR L,
IR T, PR Y 2 712 CNN @ 7 )L 3 2 4 % 5E]
T2 Z o0 Lo %DY, Regional CNN (R-CNN)
[14] TH 2. R-CNN D7 LY XL T DY Tbh 2
(X3) .

L 1O 6, PkpElitiR (5K 2,000 fERE)
%, Selective Search[15] & MHIL 5 Tz HvC
WRT 5.

2. 1. CHi U 72 miiseisk 2 W —3 4 I8,
CNNICANT B & TRz d 5.

3. R % T, SVM (Support Vector Machine)
DHE, 77 AGEERIT.

R-CNN i k5T, PASCAL VOC ¥—%+t v MIZE
WTHEFEDO T & HlE U T 30% L EoRSEE I E2 3R L
725 DD, R-CNNIZIZMTD LI gL H o 7,



ICT
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# 1: Landsat8 O#%E
OLI
/3 F No. Ny RAFR R (nm)  FMRE (m) B 5R
1 New Deep Blue 433-453 30 I 70V [ R
2 Blue 450-515 30 BURE/ BGEL /R R
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6 SWIR2 1560-1660 30 4
7 SWIR3 2100-2300 30 Y ) %) | IR
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11 1050-1251 100 Bar R ot
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Analysis of transition of regional SNS usage at East Japan great earthquake and
normal time
Shintaro Goto *, Toshikazu Sakai **
*k Faculty of GEO-Environmental Science Rissho University, sk sk Esri Japan Corporation

B B AW TIIESRIC SNS ICHEHRA R L2 — =V EERICII SO L ) R F 2 AR L TV
=0, EOXIRFEETaAIa=lr— a3 EZWo T OO 2T T2, SR E L TEFIRE
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i L GeFa & s, EROFR TERBLIEREZER L 0D E WO BRI E LT,

F—J—FK HESNS, T—H¥~A =27, KRAAREK V=T vLF®x 4L

Abstract In this research, we analyzed what kind of articles were posted by users who posted information to
SNS at the time of the earthquake and what kind of topics they were communicating with at normal time.  For this
object, we surveyed the regional SNS "Morionet" used in Morioka City, Iwate Prefecture, and analyzed the article
which the user who posted the article at the time of the Great East Japan great earthquake posted in the normal times
by data mining.

As a result of the analysis, users who were discussing about support activities and reporting on current situation at
the time of the earthquake disaster, share the information in a normal time and continuously communicate with
topics such as building a visible relationship with other users | was taking. In addition, users who posted
information at the time of the earthquake were able to post information that they experienced in their lives, such as
posting articles by actually photographing shrines etc. in normal times, etc. .

Keywords: Regional SNS, Data mining, Great East Japan earthquake, Social Capital
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Impact of Land-Use Change on Surface Temperature in Taipei

Yohei SHIRAKI, Ayano KOBAYASHI

Faculty of Geo—Environmental Science, Rissho University

25

AT, BBOFCTHRRTETH kO L A2 e G isis U, 72 AL 7o 7o LB EOTHF X
ZRIH LTz EHFIFHOZ U TSR T o7 IRIZ, HIERBTARTE Landsat-5/TM % v YT 2 IRl MR R ORh HA
170, HHIFRIFZS b SRR EE O C -2 DR NN GHIZA To 7. TORER, thod HHIFIH & Ee Tt
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Abstract  In this study, We studied the land-use change based on the digitalized land-use maps of the past and the present in
Taipei, the most urbanized city in Taiwan. Next, using Landsat-5 /TM, the surface temperatures in two periods were extracted
to evaluate the influence of the land-use change in the land-use on the distribution of the surface temperature. As a result of
evaluation, the urban areas tended to be relatively higher in surface temperature than the other land-uses. It also confirmed that
the other land utilizations had a higher temperature as they were located closer to an urban area. This might be explained by 1)
The fact that the land uses located closer to an urban area include more constituent components of an urban area (such as
asphalt and concrete) than land-uses located far from an urban area or 2) The possibility that the digitalization of the land-use
maps might produce inaccurate positional information that did not match with the positional information of the surface
temperatures. This suggested that border areas between different land uses should be carefully treated and examined for
accurate evaluation on the relationship between the land-use change and surface temperature.

Keywords: Geographic Information System, Remote Sensing, Land-Use Change

(HL8= WAEIZOWTHER SN TEY, =& 21X MODIS Ot
L Lol KERE 70 #7 SR LR L 5 & pE o

B LRk S THFIFOZ ot HpiFEOUZE b - dEat « KEEREHRE Cl Lot (it
FHOE RS, Wb be— T A T2 REGASIEE  OYERICHE WEDID) BNe— T A T v REgED
T OOFRN LT TND I EMIHINTEY, ZivE HARICKRE 0 B% 5.2 5 Z L& LT 5[6). £
TR & 2l CRAER OfRIT-OCRES MRS+ 7=, Lasndsat-5/TM & Landsat-8/TIRS ZFf L 7= SEpk4
DG ST E T [1)-[B]. 5, ITHFETIET T DINETH D EFEEZRFRE LI-ECIE, HRmiaE
DEEATGICLES Y ENRED R E2 2 ARERSBHROERE (Hihmes) & RS 2RERE
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WRABUE SICER LR 2SR T3
[10][11].

ARFZETIE, 7T OFTHIERTEOFE LA
BAGBIALE 3 5 Bk A AFsect gt (X 1) & L,
B3R U7 BEERIFSE & RBRI AR T ISR S TR
REEIZE D X 5 7B 5.2 T DD iz T 2
e Lz, B, BHEMEIC L CRECHIEm & &t
TITDATT 4 (BRSO AT T ¢ & LTH
W, KB, VoL, RNear . Dy hE, =T
T O TV D) 2B 5 HHRHOZ b & iR
FEDBHRIZ DWW CEHliAM T T H D D[12],
THFIRIZ I 5 T 22— DDA TR L T
WAz, Tzl i & EhicEEd 5 LRI o
BESAEIEI 31 DIRE DRl 7 &S DI
M THOI TR, Z 2T, AR CIEE oM R
VPR D T OYER DS C oo 5 2 RE oD - HFI X
T X L, THFRIFOZENREIC S 2 DR,
Bz & tho HHFIR & oS RfMHLcER L, +
HFI) FI 2 B T35 23 A OR AR5 15 2 B2 R A

IOV TR B 2 & LT 5.
2. MIRFAESIVERT—4

2.1 2 BHA) LRI D VERL
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AR THRIGE L35 2 I 1984 435 KUY 1992
EThD. 0B, oo R ARG EERRE
LRREAIOIE 7 1Y = 7 b TEBHOM FERERIC% S
NEHEBIORE (REH  AOEN) | ITL > TAFE
NELOEZFAL TS, 9, b0 HFIIHX
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) Z ETERRARIOT U2 A E i AT, Fi, #
B T HBIED 5 0D 72\ V22 I S BE L 7= 8B ARG
[13[14)25E L L, it ThEmTH VB
e A CUNRNHIER ) TR C 8 70V M LoD ikl =
D) EVETHZL L LT K2BLUM3ICTY
2 AL ZAT - T2 imREA O LHFI X 27~ 7

22 REIRHROEH

Ak, THFIHK & IREOBMRZTHE T 25515
BERAWDZ ENRZEE LV, L LA SRIEITAD
THHRTH DT, RGHIED Rk OSGE I ERE
135 2 MO THREECH D, 2T, AAFIETIHE
BVE— oy Ak THDLZ LN TE D
EREZ RO & LTRIFHT 22 & & Lz, 72
3B, AR CHRIH L7 HiZemif E  Landsat-5 (2 k-
T19844-8 H 22 H, FH9 H 7 H, 199247 H 27
FITHREE S b DD 3R TH 5. 1984 FEDfFIE
BB LTI S-S 2 F - 72 S EDDD > T
PRGN IR o T2, R R D e < AR
PR MR IR TN 1984 4E8 H 22 H, [FIFEF9 H 7 H
D 2R DI E & > 726 D% 1984 FEDO M TR
LT L2 & &iBRtd 5. 2 2°C Landsat-5 & 13,
19843 H 1 HIZT A V IZEFHIRIC L VITH B
LNTNFE Y (TM @ Thematic Mapper) f8# D
BT R T 5. 22150 fifRel L, BRsh S K (bands,
Wk 104~12.5 4 m) 75 120m, Z OO ARG
(band1~5 FB LN 7, JEIK 045~2.35 um) 7% 30m T
b, BHIET 185km TH 5.

B4R RO DN (Digital Number) 75 HiZ iR
FET #HEET 5 5EE LT, UFICRE ()= Tt
WERE~DOZHAZATVY, WRIZQR)ZUZ THEGHEEL )& i
HRE~OERE T -T2, FI2ZNHORANSLELN
HIETHEHEE (K) THhoH7w, B (C) ([ZHAL
BHAAT -T2 b O EAMITIT DR EIRE & L.
7285, TR O IR R D2 Z B 7 RS
FOBRENTT A Y Jy MU FRAFT(USGS : United States of
America Geological Survey) (Z & 0 AR &H T3 FE
I TWNND.
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LY.

X 8 |HE AR, ZAUCED &, BREROVKHD
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Acquisition of Spatial Data by Multicopter and Its Problems

Masayuki Seto, Yosuke Nakamura
Fukushima University
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Abstract

KFa—>, EigfiEsT, SfM

Reentry, special data were acquired by multicopter. This paper considered usability of multicopter and its problems. Multicopter is a

kind of helicopter that have three or more rotors. This type of drones was controlled by radio. There are many sensors and GPS receiver for

stable flight. Multicopter have some advantages: 1. It can acquire wide special data efficiently. 2. Multicopter can acquire high resolution

spatio-temporal data. On the other hand, multicopter have some problems: 1. The data analysis need expensive SfM software. 2. Users are

requested high ability of GIS. 3. Multicopter is weak in a state of emergency situations. 4. There are legal problem of multicopter.

Keywords: Spatial data, Muticopter, Drone, picture analysis, SfM
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AR S 2 ZE G R 2 LD 9 Al B ©
%, QORI L TEMBE®REZGT, @FhEED
EOCERBL, QDL IITIEHATHILNEVFKE
RIETH o7 BlZITOITE D BHIER Eo & O
(2D 03 IEREIC N D 72 OIS N DI K% 725t
DIHANKETH -T2, ZNHO T EITHIX DR %
Ot EF1ES 15 (#H, 1973 ; Sobel, 1995). U4 T
XGPS ZIX Lo &+ D RRIfE M A %5 T 50 N LEED
AL VB REERE/DLZENTELLIIC
7rolo. @IFER (FEME) ThHHMIERE S0 X S I

Pl

Pl

WICRBT 50, VI iEmeV b 5 E-EK A 1Rk
THEXIZ, EOXICEHTINE V- TRAITEERR

Wib-oTe. @TIHFIATHREEEX 2R 57200 T
1372 <, T TIE GIS 1T & 222G SO MRMT 5 — Ry

Llpolo. I HITIIRERAROZEMEHRS VE— Mt
YU TIZRVERIITDND KO IZk o Tz

FIZR AT XS TR EOREL & I, ZERERO
HAg, B, HHLAERICHELE. okl R
DO, ZZEEORNC Fa—r TN 5 522k
Z T2 22RO TG 72 DIEFE AT D £ 9
2otz ek, TRa—r) &0 FEFRITEE AR OFR
RCoH Y, HEAMZERZ DS DL IERRTIZZR.
HEAMZERIIIMEEE R D O, Z2b o, B )5
HOHLDO, RNLORESETIERFEEAS D, A
TIEZORTADOL EORERE AR, #7415 TR
TT5b0E~LFarZ—LIES. LER->TRe
—VO1FEHEE LT AT arZ—2Rmoiko.

22 P R OO M AR AT | A8 B I AT SO 2% 5 B 23
PV BT & 72 (Rl - 1LIRF, 2002 ; /i iE7)>, 2008) .
LINL7ZRIR G, Zivh OFEITZEM 53 fiRRe & R o i

160



IcT
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TOFRRENR IRV T &6 22 M fRRRIC R A A U 5.
Flz, AAMPANLHEOPENRE > TNDH T &7
EDD, MERREICEE T — S22 352 LITE
HTHD.

UEbED X 57z &b, {K&EE TEMBERE DG Z
PG TE, holkix g e &2 0T D R ORT 2 2
THHEPHRINTE. ZoXkod, v LFa
74— (UAV ; Unmanned Air Vehicle) 2MEAfi#s(L, &
PR L TR 25 MIIE A G T&E 2 L 912k o T
&7 (FH - AU, 2012 5 Fek - Bk, 2013 5 PNILIE
7y, 2014).  7pds, wAF T X — (UAV) [T UAS
(Unmanned Aircraft Systems) &EFRINDZ b H 5.
AT~ F a7z —u e 22RO RSz
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2RIWNFATE—DIRAT L

WML T A H—, TaXTRITH, ~V
a7 —Ip POFEENR S DH. Kis Tl D~ /LT =
TRZ=IAN) a T2 —O—FTHY, —RIZITRITT
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R RBEEDOEEN TR TH .
VDKL Lipo Ny T VZOHLDOZHIEHDO = B A
—ZEERHL, Ny TV OREEFORE, EERLE
L, EEMET IWRER YL ThIR
FEIIRRENTWD. EFEHORE TIT S HICREF
WORITHATRETH 5.
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o B FEOBIRIT GPS 72 E O RIC K AN EE A
BIRVIRRETHARNY VI NARETH H. ZORERED
BEHZLOEEHTETFROEEA— MVET, fill
DFETIIRATRERBIANL P ol Em S THZE
WA EREIC 2R o 72,

VN TFaTE—Fu—F—=NARUEHDH L L,
AL a—ZIC L AREREEC L > TRITT A2 &
MH, ERHIMO TES Th D, £70, RITREEZTE
ETIUTHESE D B2 E R Bt L ATRETH 5.
7272 L, GPS ot TR B a v " AT 5
728, Bl ZIEEEROI < TR ST T T =
VB o — N KL ARITRRETH LR EDORED
bR,

ZERIEREIGT 5 L1213, ERRo LS~ LT
A FHE =TT NNA BV a b DT AK B 2 R
RIREZR @G L T A T 2456 HT 5. 152X FPV (First
Person View) % 7N 51T5. FPV &~ Far 4
—IHERH LT IAT DI T NVEA LERTHD.

K THl & L TR T B~ /LT a7 % —3 DI 4l
® Mavic Pro W\ 5 #fE (LU, Mavic E#35) THDH
(FE 1), AFBENR ST Mavic I35k b mtEREe~ v
FaSH—D—>Thb. Mavic 1L 4 KDOa—%—%F
DTy KaFy—TEEr Y, BXtEUY, GPS
ENELTEY, ZhonoBEmatsmpar
o — & TR L THRIKRDOZE XX 5 L RIRFIC, HEhE
WETDZEMAEETH D, FTo, IKIZITH A T 03E
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MEFREEY, MEF®RMSEOEBREZRE TES.
F 7= Mavic X FPV 23 A[4ECTH 5. Mavic OELGERS TR
fIEKI 27 0 Ch 5. B2 M & LT Mavic (ZIERTH
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THEEMEZERETHZ LN TED. 2O IIBE
W& ZoDOH AT DRI, AiFEEY %
BT 52 EMTED.
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