M ® &8 § &

201 95F%

BEMBFEIMAA—Fy 7P — 2SR



LTI

MWFFEFTANERSL S 472 1993 FELARE, fFHBEHMOERIIER E L, &KL TiX IoT.
By /5 —% NTARE (AD, 2Ry b eV oS RFRENCRE 228 L2 KETHT-
AL HDOZOEIV ICER TSI LICLY . b ERYESBEIIAREXILEDS
7ELTVET,

Z 9 Lo, SHrZEAnc s\ Cik, ICT (2B 2 e et il o fE ot fh 2~ 03 J IF:
AT U, AMEM. BRIGE), ICT FNEH OEFE 2B fAELHEE L T FE Lz,
—J. Ry MERICBIT MR AEREFR EOEOH S ~OXIEE LT, tFRtxa ) 7
o RNFHTE 7 N O RFEFIGE 2 2EICE R L, FEBNDORAE T, F0ENLFK,
FhEE TR IZEE M > CTEE Lo, F/MEEITERED [ NEERIEE R FEEHRT T
IVERHEHE] 131 6FERZAA, RIS LT TAI B3 5-2 25228 ([ZOWTHER
TOEIFT =@M TR U LEFBT 570 8 RRAESICR T2, BELLRER Y b
FEEDOIED FIZOWTIERBET L ENTEE L,

F7o. Al Hifo®E L Z a2 [Eelc Lz GPU 72 LY — VR BRI T8 & LD 7= Z &
EEEEZ. BIRFEREE2 0 1 9 TIk, [JediBdir 215 H U 72 HUSGRRBE ~ D XfIs & FEAIAE
AL, BHO AL 205 Lok 2 B8R OB RR, R¥EICBIT 2ER R EE T —
~ICHEmAEEDE L, CHBEICRERICA A F DU —r gy FERRBET LR E
Fexp7araaTAl O%EE#ED, FFICRNEEICBIT S ATTEHZX 5729 T
AL T 7 /Y —t 2 — ORI EES L ASBROMY MR ORITHZ L LELE,

Fo. KORTIE, BREMBBERNSEEL, I THE - AMEEADLSIEOAL, 1 TIZX
D MUBGER RSO, BT R O LIE N ORNEZ BT RS T T7 A 7 > MR HE
HELTEY BT HEE L T A 7 REEEHEERRA < M) & LTORNAD 1
TARZEMITORZRA N N R OO OB 2GR L LicTn I I 0 7%y o oA
HmLE L,

RN O, AT ORI EZIRD > TV O H a0 A4 LV ZADRE T
DAY MIFIEZRERS SNE LR, 5% b T LWEBRERZER LR 6, £k
DM LWHEZOHFIZIB N TENR ARG A BIE L, MRS L, RSB 7B
g0 - 20t - FEROMB & LT, IEBEAEAL TNEZNWEZE X TWET,

ROl EEx o H L Z3EE LA O BBV LET,

NARMEEAANA 73—=F v b T — 7 F AR FEAT
HER AR






T oI

EP

NANR=Fy b T—=05FER#%2019

EE [ T, EvoT7—2 ATHREDTIVIR, B4 REXEERD] - - - 1
Ty Al— [ xPU] OEFEA? 7
BEWCA T/ AR ESEDBD - 18
BATEREMTZ & 5 ENdH

~ ABFRICBHEEIND GPU 727/ AY— ~ - 22
FEL b DIFERERED DB AT T-EHE - 24
PEAMOBERICEITT

~BHW T A2 %BL T~ - 28
RS T 74 7> FREEHEERSRA N IEERS - 36
F—T0 T — R ERRE

~ A =TT RRERREL ISR TAT T DEE~ - 55
DHTEE 1B E 7 VEHEE - 60
KATERFE > X —DIEEEREEER - 68




SHlEiE!

Emerging of E-Learning of Higher Education in European Union (1):

Economic Situation of EU e
AARDEEFEIESH « R~ — FEEA (I - 81
INERT AT IV THEICET S

[micro:bit > 77075 2 78] DOREFE - 104
Study on Autonomous Outing Support Service for the Visually Impaired - 108
Study on Application of Synesthesia using Smart Technology - 118

RESFAREANNA /8=y b T — 7 - 2T

U

- 120




NAN=A Yy P T =7 IFERHE2019
I [ToT, €y 27 —&, NTHIEESYI DI, 554 REE 6

PNEMEREAANA =2 v + T — 732 WH5EAT
BER Kb ER

WE ICT= 14 v o A—vavilfgorrs/ ay—] REOHVICTKTHDE L
W) DOBESEIORIFBEREOERTH Y 3, L TOH RWAREEBFKNIITINICEC
TWET, /v 7 A—vavyirz/ay—Lt55LnET 4 vTrAoTs] iR
FIN3 CPUDHRAELHWTEE LA, WX GPU, TPU 2 & xPU & THED
REHFLVRRZWZx 205V T3, CPUIRR, THEHIDXIICA VT AH 5wt AMD T
~wAFay, wAFALY FEORALRER T RS INTEZE L, GPU, TPU 7% & x
PU oRRick 2 &, ZhicEb 3BIIGHEICGEG LZHLWT —F 7 7 F ¥ 385 L
DOHNET, HIAEKREDL ZIH LRI N LB VE TR, X7 FALITHL D
g LT v yrtnn TPU © T 2 b d i3, BEMNICE D &,
HUREZ LR, HURZ L TR =BNERL WwI 2RV T oYL TfT
bbb, TA4—77—=v 7w AlOGHHEIC, ThICHEAT 27 at vy 3 B0ELE W)
Z & T, GPU, TPU, xPUEoD 7oty ¥B&ELLTHEKTT T,
== XLICEDOERICIE, WEv BT
BEGTLZEICRVET, 209 ArD
10 BRI/ —onAn o4+ v RrL - 2F
Ly —%@E R LTI RERLAAL T ¥
—ICERINEWX L LTES LAEDY
T332, IBM 3L IS ICETFIVE2—
ZEBFELTCOETE, 2T TV
THETrEL I axvy be L
FADZ T, IBM b THRELAZEZAH
TY, BTalEEIE, 02122 HEICLCEHHELTVWE T, BTilERIE, 71 v %
LY PEWVI0L1DELLTHDHY I 2ENIDEREERMF > CFIHETLEVwIHT
To . A AN—Fy P = AWEATE LTk, 531, BFaveva— 2%l
BhEO/ALBRTIORFETELLEAI LI LT, TTFIRANGRTNIERS &
WHEFRF & LTz GPU, TPU, xPU, # <% NVIDIA 288 Y ffivx 72 GPU 28 FicAh, L
22b, MHAAAT) FLHNC T L) ARRESHORNIICESL L TRTwES, Zojl
IFERHE 2o b LT, GPU 2HGHEED T 2 I Hafinchd b i r%
ERLZVWEWI L TARHDT -~ 2RO T W7 & L,

RIZRVESL, FIC5G WD, K ThH o777 e —W T bR icfiiv
KE2020F0EID 4 B HATH - RA%2BET L wIETCala=r—vav
Ty =y KREREEZLISELTVWIET, b EZENLELALDEf v E—F v b
BA—F 73 VICREINDZEANA N, Vv Z =3y b, D VBEIL &S, EH2 LT
LRATHEDL S THOA v E =2y MICERDZE VI TN AL v Z =%y F DRETT D,
WIEWET AL ZEZHICETTEI LI 72T 7700 FRZDIZ XS L LTwE

_1_

N



o BHPTHANAMD AR T4 R, &WNE 7 — A DBEUEFNC AR T3, T T4 3
—MEETI T VDR o72DTTTNB, TORULT v TR, AR 77 R & \» ) 4HiT,
DFD, AR (A —F a2 Xv Ty FITY T4, IRHTE) & wH 7 7Y 2/NGER < H)
DI TANAAPFESLCET L2, A—Fa2 X vT7y FIT V743, HIRTRTW
LULEDHDBREZZ &I ERT, HRPILELTRZ2 W) ERTT, ADEEZ R
2L, ZOHDOLHTPRIFEMEICE L ZATEEY, H20iTEEHFNTnEE, B
DHATCZE D2 BEDOAH R EPHRICEINE T, 2Dt —FaXvT v
IN7ZIVTYV T4 FERINEWFE) tvunEd, dFTARLEEDOF v I/ 4 vhy VAR
=, VLAIIZVDavryaAYahERERTILE, e 2E, BETEEEROA L
—VoREBHEEICE LATAT, [ ATHR Ak L] RELFERL LI
Y EFT, MHFR, BOOZLERHATWE2D0LIICEI R, £ 5 TEERL ANADE
L7ztEHE., RERAEHALTCw270%0ATTY, #¥FHE L L2
T, FILLERBIREA I L LT0E T,

VITI7TIAELT, TNIVRICERLEZDODE, A=Yt v FTT, THLIET
Yy AT L= DC, Wi 7 — 2 4 d Fitbit & w5 2tk%, A & 2300 EMCEILL <
BwEREFXIELTnEd, KA LiE, MEVDRwFREVI XY, N[ 27T
ABEHICE 322 Td, Fithit b bl E=X—=DBONTWRVHEALZ ) RPNV F
oz25 K. ME, RiBE oz "4 2L ZFFAZ2BHITE L L BRFELEZT
DTI,

EC, ZDORBA VT IV ETAIATI I LTCwET, 74 ZAE2RICHD AL & v
IBRRCoTRET, ik E572DIF, TOS—F VDAY -V RI FLYXT,
HEICHDALTH2DTTERL, BT TnabiFTIn, Z okl zE TR
3000k Contact [ ane oy x s by RICHABAENT
WC, BERGR B o I E CIR % 0
TRZLICLE o THEEE=X—TZ% 3%
EwrboTT, BFLYOHEM I
TR COMEMMAE TR T S L
e RDL LI IChoTET,
7= ik, — I CERIC~ A4 2 a A
TN ETRLAD & v o 2 EKERZ KE
DFETEEICHY T 2 aF -

- A VAT 4 Fa—bF T~V (TR

U HENLEEWIEN) L7 —FT7 VYRR Iy 7 FI=A b —vay (TA) AR

FEHGE) RELHEEEZID A LToTWwEE WS T Ehb, 2950w ETFLFEOHIM

PEODNTWEIALERE, BBOY Yy 7 XADBREICHH Y T L2, BRITZEFHRT

a3 2BICHRE2DT, 2V 27 PL Yy XA EDEROLEE T 5 LA & v 5 R
PMzEEELTE T,

ZIOVIAVTTVRTANC R EMBEIORS L WI iV ET, 525 5

E|




FIEZERIOY Yy T—D WHRET 70
THYE L7, TGEORENRF v 7
A7%FTLHL0) PRKAHTHEL
Too TORMEIZ. HHEIEE TR E)
VD FE Y IOESBRITED L R
DTROIMlIce Ry PORED X S 7
b T TCnET, ThzTs VR
FrrviunEd, ZoLWERIT
TWE~LAY PBREZIEL, V720w eBozb /Y X7 b vAEhnCirs b
D5, B EOEERAREICT 2 L W MRS URFIIFEI L 57228 5 FRNICHEE &
NTWELE, 2OHEiEZ BMI(ZFL A vy —v A vE—T7x24 ) nnEd, AT
ZHL7% (FD) w4 7 CHOBY LM THRdb LT ohE T8, 2L oMED 2
LALMICRER>TL B, 74—F Ry Z7LTnEd, WEx~—F&EFIF, LYT2FTHRT
Wit wnH e, ZOFEEOLITIETF
ZLTC0WET, BECEa» 0 ¢
ABY y TAT 4 v 7 CThLEZT E W)

DT Z DO THI RIEREIZ L ) T LR
LD IEBnH» 07259 L BT T,
FEF TR AL L F OHfil B A 23 I %
LALRS>TL Bl 0n) A2 — FHEFED
BEcEH I T, BEFKRIIH
TR vy =T IRHRIITERZ K IC
FIL7ZWEBS>TWT, A=A TV TDALRAL Y KEDAA F =y 7T L
cfl S EmOFE TS, T/ YR
TNEVBHBobL Y LTHWETH, T
HlZ DARPA (7 * Y 7 &% E PG
FHHEIfE) 7 AV AEREDT PNy

FeUH—F - TuVs b T

AWM LT A S PR

Vzve—, 2FY, TAY HOHE '”ﬂﬂﬂh '
EFE S 5 TR OREETH 5 A — '
AR T YT OREZICTFEIE ST DR P, Fcdlakde: Mewrnl-inleraos

TechinGciogy (RE-MET) program

¥9, ZORWITERENZZ TRAES
NTVBELEVWHIZERERICHELEVIZLEULETEADELRHDLLWVWI L TT, 72
PEORERL LCSED 10 HODTF Y Vv ATTR, 754Xy, EHMELEZH
B, ZOoDA VT TV P ERICHILCZ 7YV ATV v ERIEFELTHRT L LS IChoT e
WHIZETT, BEHEHMETFELS-7=20b LT EADR., TP EB O OREEDEEE %
HBirzzlicfibndz it L, DI LHEHRFRTHoZL I HORVLEN
. fliICEWIINAnEnwWS I b EoTHE TS,
Av—HMEodH>V0EOoDFMHIE, A=+ 7Yy FEMEENEbDTT, BHYAT
LWHHRRIEDOA Y vy 7 ~ATTRITER L TWET, UNENDORA~Y—F A =% —
EWVIHILDLEVEAONLLEEVET, ZY vy FE ) DIFENMTTHA v 2 —F



v P CEBEMEEEC LI LI B E T, MEERETIC, Z~—F2 U v FAMLEEL
BT 80 ERDE/ A v 2 —3y MZEHNRDY £ L7 (IoT=Internet of Things) , TD T
X ADEEZICHER G 2R VRSN S5 b, ORI BREET 0% 4 X
FEFEFEME WO iRV ET, ¥F—TV—FREevrr—2TF, LT —205bNiE
AT T 2 ERH 2 L VI RE DT 2 HERH Y T3, FIE R E, FEFEE
TN THELTARZL, BB TIRAMEE KRR L2 mnrenr 2 ed L
NEHAD, BERE B 2T L 5 o RERN IR T R 5 & W ORI 5 2 & A3,
vy 7T —2RROBEDD ZRETL TR EBVE T,

I XX ALHBER - T (WEH) T2 w00y 77 —% 20 L)
ThicRY EF, BBHEL T DARPA W) DiEfilz o TE bW b, 77—
Ay bbb vir—3y FOBFEEEST, TNE, B DI ATHIAE, Wmivicix, ¥
Blory b 2fFa7-0IcfFELCE72ewa ¥ T, £ DARPA 2MEM 25 BEM %2y 77
— XKL B EBFRHIICE 27D T, HABL L TIALAELZ Y 77 — X OfFHTICfE
IV T EDBDDYE L, THEANICEHT A by 253200 &1, 6 FERICIZ S —27 Lk
NASA BT =74 74 v x4 VvT IV 2V R FREH-FEITCEL VW) LT, vy
7T — ZDFNTICANLTHBEZE S Z & 2 REBIIARE RO TE e hnnrh L,
MENTZ 572DIF, BilCZ 4+ VR LBEDOWT WD TYT, BFEtEHE. 7+ L0714 —v
AT VI ESHOBRTFHEKEZMES & vwH LT, BFEIEEY O B EEBE OB~
DATHIEE 072 VW 2L THHo7=blFTT,

ANTHIFED, &y B 3 RT7—L7FL 05030 Hh ) TIOTh~EDE, =2 -T2
AV FPT =20 BEPOMORDYVICEZDDEEAI ELTWEEEDbNLS LEW
TR, MAHEKZDITIEIY TRA, 2O, Kofila oL, Zhr okl v
TATTA, FADOMIZ 300 EOMMIIELE D > TZ D% 100 KD v F T R0 T W
T3, ZALDOBHKLZDITEDY EEA, I —ELOILFVET LIEDRIC
M43 2 ATHIEEDS k2D T ThwA T, BEDANTHBEIR Z OB RECEN A ©
EonTnE 3, RIGEMDOT2OFFELWEAR S 20 L B E TR, W 2w iEALEZ N
APVAEZ TP THAVBAEALTHEETA, ZOFHENERP L B 72 BAGHE,
BIEREE WO TFOFER D - I oflibNs ) 2l H>T GPU L WnHbDA%
DBEENTTELTESLTETVWREWVNS 2 EILRVET, b5 —EIDHE 3 XR7—LD
Zohllk 3 OKEHLET, ey b RFOL Y P VEROTF—L BT A =TT —=V
7 (BEFEE) EIOHLWTIAIT) XL EHKA L W) oR—oHOHEE, —2H,
ANLHIBERFEH T 27200 RINOT =25, A vZ2—%v 2 IoT ICXoTFICAS LD
Kozl t, 3DoHBaYE2a—T 4 v 87— NVIDIA cfREE N2 GPU S/ —2
AR HEETHEICEHE 7 TPU, 2 widETFavva—% (BF7=-V v/ X ET
T—=FARBBVET) 25, FICADIIIChoztnwHT L, ) —ESHrL, T4 —
T == P nITATY RLBFEREINZ, ZNICBRIEET—2BFICAS XS
Il o7zy 3DOHDBZ DR AELZ/NGKRCFEITT 5 GPUNRFICAS LItk o7z,
ZD 3 OOHPICkoTESE 3R (AD 7 — 2% Mz 5Lk VT L, ZOFRELEL
T A v &AM Y —4.0 G 4REESG) TR T,

2017 42 3 A, LR, HRERFEERE. miiies KEST T 2 < CHpHifEE L
T, Fhb N =N D —HE L T KRB L AT VEED, S HIAF R X



TH 4 REFRFmEET 2 L WO R ZITVE Lz, BEHMEFZEZ T Ir W
S, WALV OKEZA VER M) = [ Vv EZ =3y P WIHIELMTE2FEILHEEZRLS
Sl LTwET, HMAMEERT 20 \0H &, 10 FIZ LRTO A N~ BHE» O EL L 7=
22— b)Yy FBAVERAPN) —40DT =X T 27 F ¥ ETAERL Z oL DL WH T
LT, TAY AL W) ENFREREBMED O LA EBHIHEICE D - T b HARMN 72 BOR 13
ZABRCEDLLRVWATYT, SH, T Y TADHEBY vy 273 ApbENE L0, H
BIHEEIIHMICE > TEDOTHEHELADDTT, 2 EHDTI AT ZD CES THI XD
HER, 5% I RXITHEEEFTLZEED) S Maas (EL Y T4 T AT H—E R) I X
3%k wv, Bicwd e CASE, 24277y F, A—rEF 2 (HEET) . V7 e
TN BT AV ADFEHELAE T AEY 2T, L2 P Yy (BREABHE) v
Maas & CASE & 25 Z0o D FHEICRRIN LB CHIHEEOMR K& S EFEZXT X
FLLTVET, 2o ThBEOE Y 2 f ITREINZEANOBEI L woe & 2 A %R
MOME R & EDTEREIFTERETRIAZIZ T d LA, NN
—3 v P7 = HEMEHE LTCEESL W I LIAEZETLICLTHLEIALLEDIC
E2DEoPTEED, TR, BHELTWELZVEWVWILIICOEZTEVET, L,

5G Iz (EXZW) BHsavizZidng

I Al THHEDICTERE () BhBHEBAETE, AT RV
+ IHMOBEE. AR TS Yun—F (& 55 W2z Xy L THBES,
BEAN. IOWWER. VRAR, B L e . . -
N BHA LT NIEDND 5D THH
- WEAM  30-BOZURE. 1208 AEPETWEEEETN, Z0HE 4R
ANER. EM-TE . B o=
FEEFEMOMBRELTH, ¥ 774 F =
r EERERER 15 ENemdl, 1005 TN kn — ViYL ETA, FNET~v Y FF
AP —bh—L ATk L, RY—pLFo . N .
CFE[Cussomer Pramise Equipment! —VEWIHBTRET LW Z BB
S W Tlrwr e BwEs, 1980 FicT7 v

Y s b7 T I RKEED [FBE0W] LeidREHINELE, ZDL 2tk
Leo7zDW, S%lEavya—~vThh aEBr27 8T a—H—Thb 70 a—~v—
BRI WETRBLET20TE RV ETFEEINT Lz, SHIE 4 REEEMIZ, 7uva
—~v—PHHECES T 2T TRV, 7Y FFo—vEiRAEZLLEWIDIE,
T4 F 2 —vO ERTBICKEHBAFOBRMNZFFRILIEA S LW 7L F o Tl
T IAF2—VIMENBZDE I L nH L TF, MHICE ) L EBIOHE RS —
HREZZ=I70 bR LKLV DaRXR PN LI BFH L VA= 7727 MY —Oftfl
BEFEOTWL EWVIDRS T IAF 2=V T~V FFo—viGsELZL L) T L
T3, loT2wiwXleS (fvE—tv b -F7 - F—ER) &THERERF A
ABT LT ET, TNIFRA RERICEEEZEZ T, YROBAMLTH o720
VIHBA<—t T4 vk, FTORMASLZERZOME Al TS 2 LickoTEE
To ZNERHETIANALD T 2T 7 T VERMEEKR, TR, ~A Ay b RETNL 2L - v
TINEEZX—L T, B2 HOLEHMOLEICHEN->TEET, LarLl, AL
ST EVEATEET, BHA~DEEL Vo2 2Ab FREELCw2ARTNIERY £
Hho, SETOHEITIE, EBLOPL VI ETN—hT7—%2XRE LBREICE 27203
LNFHAR, HIADEMHIC RPA A>T E0dANERHAD, Al %o CTHHZ
HEFRITRPA ICE b > TE £ 9, FtbefEL, AL cd MHESZRLL



72170 —] ko7 Al 5HERELG LT3, Al X7V =L B LTED,
L, AL ZNEFEO IR RV VT RVKRRICR s TETCWE T, ZZEHA
BOfFiE, V¥ T 74 5.0 Lwv)F0TLELS HHth22mR ¢ 258 4 REE G
DFRERL LT, L TATEORENEL T2 LR TE LW LA KEICED - L
T, VHITT 450 DELRZEDTLHIRINERSARVELTHET,

RAE, TAV D OKKHEEETT D, REROHLZER—v v 74 v A Lew) RIER
FEHED X 5 b D2 AL 2T T 2ATRAEVLESbRTWET, WAALRET
EEBOIRE > THE T, TNV DbIFTIRAWTL X925, %9 \olz AFES
FHT S XD R KO0BH B I T EHARDOBIFLED T L W) Z & TT,
B vy zeicBILC, ~vF - T—L v eI TR TABDEM] v dc, f#
CeWwoTH 3HEHDH S, X 27-0ICEH LTHLLARITNIEZR D &R Labor, B4R
FEH. AR—VEF, SR ERERO XS REEHRO K E v Work, BUAI 72iG8) T
H 5 Action 23H 5, BHEOHAKRIZ, ERIAFHELS LN X ICAFARL L VI FHD
»% DT, Labor OFi % vRy b, Al 3o T NbDTHNITD L HARIZY) D% D2
REVIESDBDHVET, TIHIVIEKET, NTEOMANRL 2D TH RV T
AARAMETHREVEMBERE DT TRV, A" =3y T = HSMERDEIA

Limma EAT, ZoRERRE R, BifoZEHohzBRROEIAL EDICEIY -
TWEWw, ZOJIFEREEZZEBE L TRE~NEATHEZVWE B SsTEY 9, 5%
D EALS BHEVELET,



Ty Al — [ xPU] DA ?

E R
PUFIE, 2019 4 12 A BN BIFE S TomiBi 216 A U 7= HugGRE A~ O 36 & &
A ~AT, IoT. GPUDIEAZBE L CAGET A RK~] TOREKELZEIZHATLZ D
DOTH D,

PEIC [GPU] OFEEAED L

2019 4 6 H . JC Google KAALREIFER I Google HATE NIt OFF LERFK A, B
HEZBH O DARMHIEANA /X—=F v U — 7 HESEFT OB HEES T, g S—Hfix
GPU DAEEDBIS COFEIEL D H 712D R TREE, TRITIUIFEERIT RV
L. BB EEIToTE ., BARCIIENOEZIEZA DN,

FDL X, TGPU- T2 ) M TEERD 2] LW DR, EEEETe A S—HFEER
FREOFRERFERIE 7=, 0%, 9H ERICKATTHINTE Ihg =T 35— L]
T, HARARGPUD kv 7 A —H—TdH 5 NVIDIA 4EDO H _EHAFEK & | GPU Z )T 5 AL &
AT LAORBEAT T 7T AOKE M KONV L, GPU Bt O F 26 & rlgErEIC DWW TRt
LLESNTZ, TNERWEEAFTREITENb v ang bz LORBRBE G T,
FTZTHRHEONTEIZERNCHZB L, BEGHM AT~ ThHI,

10 A BAiC, EEM ERICBSW L TEOEEZHER L7203, £ OEE TITIX, GPU BE
DOBBLZFORWITAATEERN LT\,

ZHLHTO AL IZOWTOROHFEIT, BB LZUTOL I RbDIEoT,

TA—T T == TP, Al HOERNERE LW EFHEETE L8, 0
FIHIE Google 0T~V L ig EFOBE KT 2w ¥ —=2777 R ETORRBIZIR S,
GAFA OFSIRIEN Y HKES Z IR ETERY, [ XaT U7 1) b, GAFA
O Al BIROHETR & FEHEIZBEfRT 5 DA 9,

AARZ GO TRIEDOMEZEIL, AL ITOWTIX GAFA OFEMIZ TS Loy, HARMZEIL,
7 — NV ZAHAT AL HWORFEHEF TIIBHEEN R, FIFEE L TOINILE THED
ZEMIEMRTEA D,

ARTHELSDALZNAIRT 4 =TT —=0 7 v orFaT VT 4R EICHOWTHER
L, —fEONZXT =L LTWEH2, ZDOHT D ITHMAFIERE T, Bt s <ITHE<
RoOIANTIHARD ZEITRES I,



L)L, M EEEROFELZ o FIT, CPUIZ OV TR & X1 7
STEENH 7=, ITPU=Tensor Flow Unit] Tdh b, 201941 H . *.71“732'@55]
e X7z CES (Consumer Electronics Show) ZRA L7=EH X, A A v OHFET —~1x [/)
REEY T 4 1T TR, TSN AIZRONTZRRORNTE o & b E.LE2 O
I=DN, Google FDIMSNE LB RIBIZ, Al A —h—72 Efion% < ol & 3F A CREZR
INTWeZD [TPU EoTe, ZHUTGmMBEMZR DLW IV | L LAKRRNR L DIE-
77

T—ATHHIL T NTZDIE, 2D TPU ZBHJE LTS F B Z o7, EHEDN L THILkE
HolDIX, (7 T4 THHTED ALl EWH RIZoTz, DFED, ZRETIEZ UK
ETRFNIE D RREN NI TE RN EIEN Y B o TWORH O AT Hiin, 3 v Mok
SN TORVWIRIEETHRIHTE S L0 ) 2 & T, DR EHERITE 5 TEH, AL 1220
TORBD, HHEKRTIE a2~ =7 XWiER]] THoT-,

BRIV AT, A 2 =2y b (B SRk FE LR TS, AL AFHTES, &
DRSS, o & ZITHBHEICHEETIE, Ry FENLTIZ T ROAl =P ERfFL
< Th, HENERIC KN E R M A2 B T ET 2N TE D, L b, HEEIRD X 9 (12
BRRFIC 2 < ORI ZATV, 2N A WEIRNICEZER OB X ITEWT 2 Z L0k b il 5 H6E
X, BKFVOT =2t —%FD T 70 N EOKREZFOH L THAT 2 MOLT M
DR =L MY & 722 5 IR E TE RV, FAfRO—2 7 — 23K b O
DHDLHIEAD,

ENNRBG, £y Y () IZBWTC, 770U FIZER LS THHrcE s &0 )

VBIGTOU T AL A DR RO GNOERT T r—a VI E o TRER
ﬂﬁkﬁé CITEGICBFETE D, 10T EfEODL Z &IV, BIRF O/ TIX3 ¢

WCEL BN TNWEDES D B AEED X 91T Al 7 — ATHEREZ B TR 1L, EE,
PRSI TN,

TPU IZ2>F 5 Google D ERRE

CES T TPU O REZRFREMEA B LZH 2 O DOEMIL, D Google 23, TPU #idli AR
— FZzbH$7 150 Fv () 17,000 1) T—RICRTET DLW D ZL~DEXTE o7, CES
DT — AT L TL 372 Google DBIREEEZ B I N, oo L 24O AN T, Hilk T
EHZ Lol &, ETHHE L CWe, ZOIFORE IPMeb o> TE T, =FH),
LHEoTWE=DTH D,

EWH DI, EIXZFORHED 2018410 A, U a1 —|TH 5 Google OWFFERHFEHL
A Google X 2R L, [AfEOFEE TH A K ANTEZN I TR, Google fENFIHAIZHEL S, -
—bERERREL, THICEATIETICEDDTH LW BEARH Y | RHITIFFEI T



PNZEEERL TV BTE o7, Google Glass RiBEH Fu—1 | HELEERD WAYMO
R EORRBEA M=V —OfHEHE &, HNBSE BT AT LR Z L7 L PE
T& T,

%5w5ﬁ%ﬁ&okﬁﬁ:.Wu%ﬁﬁfékLk%ﬁ@%ﬂx@@eﬁkLTHM@
MK H 2R B~ DR D o T2 Z L 1E, BHITB TE T2, HD Google 23, DT M 150
Pw@mé&%%%\k%%#&wav*?#%w:i;:?4%ﬁ%’b&bﬁw%?
DTN ENTHEND T EDOEITH LM, NEITTHRHATELEIAN LD,

2012 FEIZH I Google fhD hy 7V V=T D— N & I TWz KM K A BF5EIC
BN THEREZ L TWEE W 2B RINERI, Google 234N THRLLBARIZE Y T & =12
AN DI DO TZIUT T a— S 100 BAOFIHAEEZ RIAD DL DD ) KTE
ofz, LEEo T e, TPU Z8# LA — R, BHMA TEND O LITE THEE LR
WA AL T HAMRICEE A8 o 72 1%, A K & 7R MRS O FE 22 ME 2 385% L T2 2s B ITE W
TRz,

é%’\wST£W’F$&?%%Akk%K\WU%%%LK—&®ﬁ~FﬁHT\M

RO T 0w ANHHEICEI SN Z L b E<HRTE 7, TZTIFOUOLY
A4X®MJEWO%E#%_%%k%mfxWm@%%%ﬂowf%ﬁ“%b%%0k®ﬁ
-7z,

TPUIZ DWW T, £DH% bR TAHIZD, AARGEOEE - iFIID R, T~V /BT
IR —RE (<=7 Mo THIELAR—FHWT, BEEREHIIAA TR
Mmool

[CPU DA T ILVORMRIZIKE D S |

ZDOEITH EHERNS OFERRIZOTE o7, 10 AW Lz & 2, A ERiE #
BELL T O X 9 ICfRfi s iz,

CPUHL DA T NADORRIZE 9D, ZNETONNYay AR, f X —F
M 7T ROFIUI, AT, T4 TANEEL, ZOFLETRo72F 7 CPU
7z o,

LinL, 2860 F v FA3e &S R E1ED, 2DIRE)1) & 722 2 073 NVIDIA #1:0
GPUZ2 & T, ZOGPUEHLE L Tmy VAl IZK-sT, T4 —TTF—=v 7% IoT
VIIEANCHEE ST, R ORI S 02 ZIZmnTn g,

BEfF D HARBZFEIZZ ®:/t1~74/7-A7&4A®ﬁﬁ%@%$%iot<ﬁ
fifg LTV, BUGIC GPU % 224k ﬁézkf\M@%t@ ENEES AT &
1, & ICBBEEO BB E VA AROFEE T @i?tﬁw>%ﬁ@k EN
ﬁﬁﬁﬁ@éﬁuﬂj@Egﬁ%ﬁ&AE@%waﬁw INA R—TF T RSy THUG D



H/NMEZEZR BT GPU OFEEEZBIBANIC@E /NI L L2 imE 352 LT, ZDOFTE
BRVIIPATAF X U ARKTWEIDE, L,

TPU D RIEEMEIZ DWW T, GPU & REITEDL LW E W) R AE RS Tz,

GPU &Lz LoD, TPU OFEEEMI R FFE A HICE L DD & b &I Google 23FHFE LT
Bl LT A =T T = TIIRE L SNDHITHIEE, TensorFlow HEHIZBIFR &
NleF v 7 Ton— RNy =7 OffE - R A THIEFE IR b S5 2 & T, NERERR A A
L. THEENZKIBICEBRL, LEENAHRIEL LD TH D,

WUIF DA S & LTD GPUX° FPGA (Field Programable Gate Alay) L E#ELTCT1 7w b
B2 OPEREDY 10 512, CPU TlE7z & 21T A 7 /v ® [Haswell| AL AR5 E 30~80
fFliZbleostzbnd,

TH4—TTFT—=U T TR, =a—F A%y NT—J OFENPLT, TOToi#iTRE
RURAEZFETT D THEE 2 KT Z L1272 D728, CPUICEE | STV D Z Dok
REAHIEH & L, 8bit B{ZIZ ¥ 5 Z & TR ELZ BRI L2 20k %
BRCTEEEELT WS, | BT — X OB L L CTE 7 GPU L OEWZZ ZICh D
L), (GPU BFER & LTSI - TTAIERE NGRS L Wbl 2%),

F D%, Google IZF v FIZIREYR T, TensorFlow &K% [HM 2B mITICBR I
VRY =2 ROA—T =R T Ty b T p—Lh EAESIT, BAEO Al =V B
FRAIZ A~ D RIS ISR L7, ZAUS R0 | AN ORFFEE D378 ChRofi D F2BR 217
W TRy = ML T ) i —
Va U L TEETE D L
I —NRTATTY ala=
T4 VY= A% A TG B T R
WCEATE TV AT LEfESL) LT &3
KLTWD,2 UTFTOXIIC. TV~
D ANS o~ A7) T NOT Y a—)b
REDY T RYP—E AN, AL V—)b
ZRIHE RS Lo LR U
ML TH 5,

Google Coral Dev Board
7~/ ¢ 19800 [ THRGE

! https://monoist. atmarkit. co. jp/mn/articles/1807/09/news041. html
2 https://www. tensorflow. org/



GPU (% Graphic Processing Unit, DF W HEET —X DU T /H A4 AEFELEIZE LS
2T —=%77FxabOF v 7 AR— FTURMNT GPU &\ 5 FEFRZ #2818 L 72 NVIDIA #Ei3,
R arOMEREHAOR—R, 7774 hVR—=FELTHKRTDZ ETREELZ &
7o 3D ORI Z RO DT — LY 7 A Ba—F - 777 4y A (CG) Dl
B EORBICE b LIz EE XN TE T,

T 7p EOBGA 3T (3D) OEhE A NI L7 Z & T, GPU DTEBE OXfG & 7
LT —HIFERBR DL FbEREERICUIET 5 Z ERNELE 2D | GPU OYERE
m_E&EFRGI LT\ iz,

ZhkTp NS — 2 DFPRZAT O U CPU IXERGH A EME T SHE D L ool LT, Hifg
BT R b LT3R 24T 9 GPU IR, il 4 OB ZR ORRGHI A AL C ., SWFIEHEICR L L
TeRtEZ b0, £ 2T, BEBAERICR L T, ARSI U CRiifk S 47z GPU IE, 1T
SRR ZBEYIKT =a—T LRy NI —7 EER LS, T4 —F 7 —= 7 &HET S
Al HEHOF v 7E LTHER SN, BRRELTNDLDTE,

NVIDIA #toH ERICE D L, GPU D ALl =P & L TCORBEMEICRANCE B L7-Did,
WU TRERPER TH o ERERKZE W), MEKIZEEA—/\—a o —4%—
TSUBAME DBH¥EHE T, BUEITE LAt AR st v — D v —RTh 5, 1Al
G TSUBAME DBHFE DERRIZ DN TIZ T ROLLF DA FAFE LW, [ A /32 L TTSUBAME
MR ORI A E D HElT 2B H — k) °

GPU 1%, Ml KAFEDOWHERE A & B O MM EE 10D | EF Tl RH#
T — 42t o 2 —OEEHAGHML E LTHERABH X Tnd, b, 7ey s Fo—r0
~ A = TR WEREDT S r—va e =Rt LCHIRREENRE L
ETHLNTND,

SAR IR IEE S IR L SN D SRR TF v TR [xPUY

Z 9 L CHIGAEE D BN FIERA I L L2 GPU o B CITAIER ICHM L L7 TPU
REDBRERDLELEBIC [Z22a—T Xy NY—F - Tty -a=y F=NPUJ,
EHICTE&Y -7yl o=y b=QPU] 2 EBLED T, ZNOHDOHT-72F v THET
WAL T, TxPUl EMERDZOTIERWNE, EEAFITREB L TE T,

Y, F o S K DA O, ZEEICE-> T, ZNETO X S 7 CPU=ILATHE
HLOF v Tt BRDFMENRRD LN D ENENOEEREICKEEEE b o2 F
v I CREAROHI S R E R 22 TW LD TRV E b b,

® https://www. titech. ac. jp/research/stories/faces27_matsuoka. html



SV AT, PO BUEFHEF L OREI RO HI TN CPU & AE Y — L0 S LA
o, EhiE - 5 LB OBEGALER, LB, 1T & SRR E R RIS
UC, GPU, TPU, NPU 72 & LHFES D, OO TERABER NN ED I L Ea—HF D
HROEFRT L 2> TV DTIERNEA I NEND ZETH D,

Ml Cd TE 5 CPU) R BETHGT 22 LIk, Bfli e FIF, EREZMEMIC
TR L CETZDONA VT VDOEIKTE s Wz b, ZHUSH LT, 5% GPU, TPU, NPU,
X 5T ASIC X° FPGA 72 K1 &S T, BN A ¥ ~ A b LT AB ik S - & &
ONIURT v TINENENRERTEEL O D | S 6T, P8R AT Y — b [AER
L RS SR S B i b Shic b O~ L L, ZRENER R FEEL D
DRI DEEZLND,

AEY =D THRBROMBM A HND, 7o & ZITmIEA RO F v —FEN,

— N7 OBEHREY OF T VR S\ il SV EREYEA 'Y — 2B L, Sk
ElLEEZERHEINL TS, !

29 LT, WEPEROMIFITIE, BHFROREERERL TNDE VWX L7255, Al
F v TEEE LoD, INVEIPHCTH 72724 /) X—2 3 VBT L TR Y A%k ot i
SIZIEEN TN AT, %ﬁﬁﬁ%:@A%T@HKﬁ¥®W@ﬁﬁi@ﬁ%f NS
TO LY WEZ XTI R LIRS, WENICHEDEN 2D TR &b, &I
LHTETHD,

2L B Al Fv TEHF
2019 40> 10 A5 11 AT T, BUFOEZ R L 512, NVIDIA, Google, A 7 /1

WZ KD AL F v 7 L BB T O R E NS TRT I T, Al F v 72 S HBFD
WAL Z NG 1=,

10 A 28 H NVIDIA [EGX Edge Supercomputing Platform]
10 H 29 H Google AT Platform O#ERETMAIL AT Platform Prediction|
e ftBa 4G
11 A5 H Google Open Titan EX = U T ¢ Rol) Fv DA —TF >
V=R Tl h
11HTH NVIDIA Jetson Xavier NX
LYy M— RO A X

* https://floadia. com/jp/



11 A 13 H Intel 7TV RDT 4 =TT == TERF T
3 H TPC (Tensor Processing Unit)
He#mH ICE (Inference Compute Engines)

KRy PHTRESE - HwmT v 7
Keem Bay (Movidius Myriad VPU)
a7ty Y ORK 6 fFOENRFTEFEE

AT NE, FAETNIDIA @O GPU & » T AL F v FHio 8L BONLTE -0
IZXPLT, T 2E5L7cbD T, BfFEED AT v b BT, BEER 0%
FKEATV, Google MJEAT L7= TPU, NVIDIA 23U — R 5 GPU 72 &% A 7 VL it 5 &
HE Lz, £72. N RoXoT7 =4 A7 v VB N— M —IZeoTWnWh & LT, ERIC
BT D EEHEEZ R LT,

10 Ikt TH—=T A ) =g & L TE T2 Seeed Studio 23R L, AIZES
CEO @ Eric Pan (K& I —7 4 7 LIZREIZ, GPURTPU 2 EDA 7 T4 U b EDT Al T
TOBIZONTE ) RTWEINEER LIz 2 A, [5BRESKET D, AL THEDY
MAEIRD TN D | EFEMAY 722 FLfE 27~ L7z, Pan FI3#elT T, THELEIE Google FEDERETN
KL TI =T 7% Lic, Ty TOFEE -HERNREE 725 Z L%, ToT ZRE <N
HWEHD, £ TGoogle EHLHETE D] L 5o T,

ZFD1% . Amazon T, Google @ Coral Dev 7”"— R Seeed Studio ®#, & U CHRE X
ILTND Z EIZRNR DNz, Lt ZOAfikg A Google 1L 3 17 6 THIZx LT, ZeA L 2
2 TFHTH-T, BRERON, -7,

12 A>T, AlB Ry "A—DU—7 v ay TRl EEL, KEERTHICEE S
D Fabo & Glue #h0 CEO THLHex KGR &, ROV —7 v a v TOHAEREE LTV
LEIC, BERZDEEE LTIZE 2 A, [F10X Seeed #1723 Google MO HZFEI N CHIE L T
HMHTT ] EWbiv, B RITI=D7E 57, DF V.| Google |[TEE NZHLE % © D Seeed
ZHELTAHA—FRFELZFEL WA LN D,

NIDIA &, HEARMICIZT 7 7 L ABRET, 20T v T ORFIIEEBICAILEZ B Taiwan
Semiconductor Manufacturing Company (TSMC) IZFHKFEL TWB EWnWbihvb,

HLEAR D F A O REHNT TIL, T T OMHIIN LOREENHEST1Z2DH D L VWbt T
W5, BRI TREED Tnm 23 e deii & Wi, ZDORENE DD TSMC & FEE O 2 Y
V. ENCA T D IFUTEF LOoDBH DL VS, RN S, HARORKFHERA—H
—IXZ ZITEBSG LTI, ZOHEMofA1E 2 fIEEE Th 2 FEIRE A — I —
ThH, =arR°Xx VR EODHABT, 7O AMLICHIRENTWD ENS, °

> https://monoist. atmarkit. co. jp/mn/articles/1803/02/news039. html



Bz L o7 AARDRDY i

O LR AEMNT A0 L 912, 2019 4E 11 A2, BEKRFLBED TSMC & D4
MFERZAU, [HK - TMCEAPE L PEEERD [P —2F V)] L THREY R A
WX ) R L CRtFEnfafis g, °

HH A A A VIERE THEE L7221 172 H 720 & W ) B2, [EEE A b TS 7
B8 A LT Z 2 iE, 7 — i CIRSRoZ L7259,

AATYH AL F v 7ORENED SN THRWDIT TiEARVy, &I TlE, miicAtdtz b
OfR &t TRIPLE-1 (Rt @ @ b g e i 2 X, AR IE CEO @ (hp #ith, BLF :
TRIPLE-1) 73, TSMC @ Tnm 7’'m2 ¥ Z &M L7z Bitcoin ~A =2 7 H® ASIC [KAMIKAZE
0] &, bam 7a v 252 LT 4 —FF—= 7 mF Al 7ut ¥ [GOKU] @ 25D
Bl ARE L CERIR TS, T

—RETRAGED [a I X M]3, K HR°< 2020 4F 1 ARIC 8K AL F v 7Tl
g LWV O REES A L, GAFA OBV A Z HOIT, AL F v T O 22 BRI & 2 D
HEMEAZRY B2, BABE L L, MBOA Foy72BB LT 77— K Xy b
J—J AEFOENVAT 4T « TaTzyyaF VERBENIESR TS, °

BAFCH, Al Ty POV TOIRD AL LTIk, RFEEEERETONDO (FrerLF
—PHTERE) (2L 5T 2018 FREE D SR T, TAL o BRI DO 7= DA ) X— 3
CHEMERIE ) NFERE SN TV DD, 2019 4EE DT HEDHKE T 16. 8 {5 & . GAFA <> NVIDIA,
HOLVIHEBOMY A EEZ DL, XFEY EOR] LEDbIDEHER,

Z DR 2017 4R, TRz U BAFE 4] @ PEZY Computing RO ZFEITE AL A, NEDO
2D DORFBAA 6 85 THMHEBRL & o7& LU CREIRGE L OB O 758 Tl « iif &
. AALFRRZRD, —FORFMB CHOHREZ T2 FERH D,

728, PEZY #hiE, HERIIAHRE ZIME L7223, T 0% b FEA M L, 2019 4 11 A%
BENTZARG BT RXT U F 7 Greenb00 TlE, RN LIz A— —a L B a—H
NA-1) 2AEAR T m& % PEZY SC-2 2 EPIC K0 RS 2 LiESh, T0%, HE
BEAVERBIE AR GEER Z BT L7 L R L T D, ?

® https://business. nikkei. com/atcl/gen/19/00002/112700911/?1_cid=nbpnb_arc
7

https://prtimes. jp/main/html/rd/p/000000011. 000033229. html?fbclid=IwAR2__ 9XS1sDxcNRt
1-vVHX_93KFI193tHzLVOFIy_IYv5R500MQFnifpYoTY

8 https://weekly—economist. mainichi. jp/articles/20200204/sel,/00m/020/053000c

® https://www. pezy. co. jp/news/release20191125/



Fo—t— [Fp—FF—= TEPRXATEATUY— ] KE%

=7, A
< E

ANA PN—HFTIE 1990 4E00 & [RAE B L C X 7= RIS % 2019 4F 12 AZBEf#E L, GPU
Zeul & U7z Al O et DRI SRR A bifsam Lo, € 227 A R THWZ— AD,
¥ o ~E~EF&%%@$%&%%@W%@ﬁﬁ%&ﬁokoﬁﬁ&iﬁaﬁmmyy:
T Tl TRMA—TI—ThHbHFa— R L7 &0 5 o AT 72 o THZE
L7z TAT R FEHRAEEE ) 28, A7 e A LU RERO [T 4—FF7—=v 7 EUX
ZERT UV —F] TREZZE LD 7z,

FREFERDOFREFIL 20 3 ENL DTS20, BRITHE, T LR 5,

1915 FAIFE, BARTHD Ty a3 — A&l - B LIFa—E—F, BAA—T—
& U TRIZERD D JFAM B O B 2 IEFICEEICE X CTX 7o, Sk L7z & 212, Fklo
Hehl TRRIC AT A EATE R e E 2, REOEFITEY HAT,
Lol bEE Lo TmDiE, AEBGO N2 D OEHEESED 2 LR o7, 161385 ¥ER
THREN e, EBEOEE TR Z LN TRWE LTy, )
DY R ST O T8 & THZICEV, D LT SEEBGREE T o T,

KREDENOKEEZ LT D206, K5 TIERN o7, < OFITHTAZ# 0 K L7k R,
ZNETO TRMAZRIRT L) kD IRRMEEIR - PRI 5 TiE~ LUV Z
o THTHD, FEPKEIZH L, FEAbZER LT,

RT3 0TI < R AR5 2 & ASRERIE O Ic AR5 5 0,
LWEiBHIZ e &N o 7=, Al OB TOIRHOE L X, 2V LEFEO X 9 2RERS 03MF]
DB T,

B, KERICED L, EBITZOEMIL Google #hd 7 T K TPU ZFIH L TR LZ G
DT, 2015 FEE, D H -7 Google KALDOWIZERBE O~ =TI hZksE L., %
BRI 72 TPU 23R LA S B LA T o722 W 5, 4] Google MlliE T4 T
KEDOBRMENZTDHDIXTPU o THARARES] L F o TV, ZRAME D
DA THRRIC L7 Z &%, 2 R Bbind, 2FE 0, Al OJEHE WO LTI,
B OMER D MR AZIENT Z EBREMICEREICR D, &) T &7,

Foa—bE—TiE, ZOHERZBEHZTOMET 20 TERS A< ERERICHLELLT

Y https://www. kewpie. com/blog/2019/10/1528/



W BT, TEEBIO%Z A « bR~ OBEZET, &L TV R E~DLERE O
N EEZ TNDEWNWDY,, EREZBZ THESIEKOFIEEZEZEZ TWD ZOERY T 44—
T TEVRAERT U— RCREICRIINTZEHBO—27E o709,

Ul

BRI A DF R

NVIDIA #2335 % i L C & 7o K& RBEH O —223, SDK 72 £ D> — L& i ., I
DT V=T W GPU O/N— R T =7 ORFEEPVERICOWTEELEE L 2 TH, BHIC
TV =2 a VBB TEL LI LI o7,

L22L, HERIZEAUE, 2OA Y » ERBLIFEOR Ly 7 AR E 78> T
HEWH, TRDL GPUBNAMIYZHY CEIES TV 72oizid, FAEM S GPU D~
— R =27 ONT, E<EHMLTWAZEREREILRDE W), £H LIzaT LD A
DFIRABERZEANCE > TNV & NVIDIA JIARME L TV 2 BLIR O R — M 2 8
7o FEEETE B OHEME 1T HE L OB TE,

Fix, 29 LIS AR 572012, NVIDIA [ZKEBERFRE LT, Za—ruc
10 BT, Al AR Z—Z2 BB LTS, LrL, BEANRLAKTIZZES LI-8)
XETETVRNWE WD, LIFOXIE, NVIDIA #83KEEJF, Mfk7e & el L CREE L
TWHAL T/ /) uy—k X —DRETHD,

NVIDIA Al TECHNOLOGY CENTER (NVAITC)

Latabyse Al transformaton through reseanch-centne Integrated engagements

Established dug 2045 in Singapore
Collaboration Footprist Singaporo. ASEAN. Talwan China. Hong Morg. Ausirstia. Europs

=X o0

e
& T P

R THAAR—FREIEZ S E L TODHDIE, 2O TOAMERTH D, HARBEE
L C AT Bl et « W% I2 069 L B EEMI) TRV O THIUEL, FO TR « JuN %
LLLEEHZLL LT LI, BEEPHDEZERATDILETHD,

Al F v OO N— R = TIZONTHHRRERR L, oA pESLS o Hi,

i

o b B



g L CWT, WG 207 6D A DBLETZN, BUR TIRIRERIZD 220, T 2R
BRHETHY, EETLHDLVR D,

BATSH K5O HEHMEPEATE

ATl Zh— Ry =7 mnb RAMAIE, BARTIIERERN O ZNETIIR O A2 20T
DEiE - H L T E 60 AH 5, ITREICKENTY, Ll = 2 T =7 1% GPU X TPU
DBEINER EIZONTH S TV EH2, —RINZRRERITE Y ITENE W 57259,

[Ty =TT —=7] R [ToT) IZ2o0WTIE, Dl LN\ T— & L TIA L 787%
S, HOEDOFEBILL TWDR, AT F 7, EIZTPUREIZRD &, ITREDZN
DOANLZTHEHEVRIIFIMERNL, T L TREED ITHMDO A4, R, &EE
TH, BSEREL TOD AE0 20 D7,

ARREHCARE SR AR EDE VR ARAT 47 Th, Al Fv 7O - oozt
L TH O EEMEICOW TR BT, T<KRIEETIELAERG Lo lz b
2159, TORIZHOWTIE, # EEBESRICHES 10 AlcmaR L72BRC, TRBiiEZzo@Ey
ERBZDEN A EEALMC, AT 4 TR ETHLMMEZE> T HRFELTEL TS A
MBHELNRNDO T EHL ETFEZEnH 5D,

vy

Fo, iR L2k o e Tma /S A ] AL F v 7ORESEZHTRELT, BV
FRAFRASOREIER 2T 72N, 5% L0 —f@, Al F v 7 BFRLTO [xPU] OFEEM:~
DFREPNIERT D Z ENLEEN D,

REHIT, CPU L ORER & x PU DO & DX & L F ORI L THE AL F v 713,
BHRHESZTOEDODKRERNRTEAL L T " e bbb EHE DL RO TIERNES S
7,

MPU * CPUBE xPUD
HfebLEHOD HES5THD?
it s a—4— 2T — by
*i—y— *+EE o EAE
SET= A A KKK
#Ho5E ST E+T w4 -
Sk EDERHESR *FEALEOERER
*IE LA EOFARE #IE LA EDFARE
#lEELER - - *EEAEOEREE - «
*EHBELEFY FHET *EEUENRSERT




bW Al77//0y—k v 2 —%EHED 50

1

[l
il

2019 £ 6 H. ~ A X—x v P 7 — 2 aieir (LUF.
NA SN ZHERER FEO—FD b & GPU R
T —~<IliEE R BRR L 72,

ﬁ

4 9 AIC KO ChfEL 7288 81 [Al 4 X—=T 5— T L
ALBFRIC KB L 23 GPU 72 /7 nd— | T, [F4F
12 H 18~19 HichlfiiChfE L 7oA =% v b7 —2
RIFA S 2019 [SEuBAi % 56 H U 7 HusERE ~ o 0f)is &
FERIE~AL IoT, GPU OiEH %@L CALE T 2 KK~ ] ICTHTROFERE LY, BBwiz Al
Fr)uY—k R —DEILEESHRRINT,

HE SNREE 2T ICRT,

(RiIilE]

RIETI, FiECTLED AT 4TIt wThH, DAL (NTHIFE) Qv v 77 —% QloT & \»
5 3ODHEAMEICHICT 2L 5 IChotk, ZDHTH Al (NLHEE) 1k, oz db otk
ERE»OEZCLE D [HEAREXEm] OFRELTC A v E—F vy PULEDAL v 7}
bbbz oL LTWwE,

WNREIF ORI EHATEGR I, [Society 5.0 23% %, T, 4 N—22[] (RFEZEFE) &7 4
ANZER] GRFEZEM) 2EEICEE IR 2T AL ), RFRE & ARFRE DRk % i
235, AEHLotEE (Society) ZERL T3,

ZoWaEZLZ DM, Al (NTHIEE) THd, HED Al IX, 74 -7 7—=v 7k 5
W, zoproEEHINE FHIRHEML, RAICLaXA Y FEwsb D, Thbo Al
—ERICHTERDN, GPU - TPU, FPGA TH 3, ZDT7 7/ uy—%2 b RIEEDAL
BT A~FEE, »pOHBICOMY ANGZDIC, <BBWwiZ Al T2/ 0y —t v X —>%3
RYAC RPN

HE IS T, BWIERTTld. ERER, B, A7 —2F X —%FziML., BRFEZED
T&7e IO b7 BECMHMAMCEBIICSE L T &, GPU 2 LA LAfioTH b
AHEICLTnERZN, 2HLT, HIALLEDIT, RGBAD ALK - RIEZED L, F
BWiAlTF7//ny—w v X — 3R H T 7,



2. #B=

Brwiz Al 77/ ny—kvi— (LIF, vvx—) Bro&dEz i1+, BEZECET 3
D3 TGPU E3E 100 BF | TH B, A LODBTFICE X 20217\, 2020 FE D 1 FE%2EL T,
100 fF > GPU FEEHEF 2 ERH L T D77,

ZD GPU HEDEABRNDOHP T, Hii-rme Y2 AR3ETIN, AMPBEL, ala=7 420
{bRTWwW EEZTWES,

SEa A —E R BEFRTELGPIT I/ 0V —ELVE B HE DM S B H~
EXroar EHEeTTE et )

5 L O N e
+ A E e B R L

- EE P E D DR
RIS SR

B E P A e

+ T B N s SRS R
EERORRESSALFR

CEPEEC ST - RIS REE., BTN

-~ E-EEROAw

AL A = R S B B
LA ES—Fak—3RAR

S I s
L i

EFFANS S ol-T AHER- L
e ARERNA SR
et PR

EEARRS AT ChEE)
B A e o e el
ErTERTFRE (AN

GPUSREE 1008 #

BEW=AaTo/ 00— A—

1 BBWAAlT7 /0y —+v v 2 —EN
ZO3IRELS, I HICEARNZEREZ TREICRT,

(1) AlED>HRRTAT21—X

(DAI - GPU & A D1
BAMBREZeT Y v 7L, RUAE - EHOoBEM T 2 FEhi, Al - GPUEAICE T 5L
oo R, VOB AR L. BHNMRCER e e 2 e dhic, HARE - X
1% % Elie,

@z v 7 A b - IOEE
AL+ GPU %ffio 2 HHe VA 22 LB 5 2 v 7 2 F 200, B, SHoFHE Y4
AETNE LD, EWMECICHEIKREZ X, FHEa vy T A PRI TR, TEIERY
VARAavTAP~D Al - GPU v ¥ 3 RN DIGE S,

(2) Al AMER

O - & - K& o
HEZEASLRNAL - @8 - RFELEEEL, Al 7027 LB% - GPU REH DR -
WEE) AR, DL BEB O T, ATBEEMNICEE L W ZERRE 2 O 5ETE L 7
E LT, AR RS & B0 AT & SRk, THIC AL B9 2 B, Bk &
Kok w5 EHF b L DIEHESHR & Al



Q7w 77 v IrREOEH
RBHZBS PPk E, RN EE L, h&Esto 7 e 7 v 7iEE
2119 T & T Al Bl RIEFE & i

Q@LHEFE - HAHEHF~DEA
R HilEREE £ v 2 — P RWMEEEE &8 L, AEEE DS CRrE 2 Hiln 2 b 72
v, BRERA~DFEEES R,

@RNMBZEICET 5 AT AMDOEK
HiafEP RN L EE L, IT \WMOBKZ BV L, HEAR S ATl XX E
e D,

() Alaza=7 K

@O H il 2 Frlfi
GPU %Z£ 100 A DO RPN, T4 ANy v avOgER T 5L, vV 2=l
9. Al - GPU B3 2 iz ett, 2% - M. Fiin - 25 %2Mb 3. Al GPU I
B3 2 1k - B R % FE i,

@wv =7 + SNS oFiEH
NIRRT A& AR b3, 7279 SNS 2EH L2 0wDoThH &2 THIEFRR
fa, ETE 2312274 L. RERE % %,

oo EEOHT, —2TH% D GPURELZEHL, v 2 —ofEl2 R 2L Tk
Wy,

3. EERH

v 2 —E, YTFRAASEE SR 2 H . RN 10 HER O L 728 E & 5 RO AT BERE D
Bz, v & —2fRIcB T 2HEZH Y BRI ZRE S 5. BRI X v =13, EEESTEH»H
GRS I NM OSSR RE e A — A 4 v 7 VAREINCCGEE LTk,

Ty P 7 =Ko WT, AI-GPU oV 7 b, "—TFTHZES Ay P 7 =7 HELEOEA
A=Ay P =27 THEEL, ROBRARICRERTE 2K e T 5,

Ui —K #E FEER

A K EEW (RTFTTFR)

BT fE At HE 3 (NVDIA)

BEEERHR A=y b T = HSRRAR

ik BA I, IHWMEE AR #X.
FEMERE RE X

EEZER RAER (BREFED). KHH. KAKE, KPEE.
(EEE 10K | XPRIFEER. BHRY—EREEHS. FIG,
FATILR, A4 FX NIT FOE

#1 BBWEAITZ /vy —k vk —EE G




BRI A voy—i, HECHATHIRZRT 22 &2 Lk, 20D, DR, Fipe
RO T, FHED 23 [AL- GPU TfifA L 72w, BlWTA VR, 52y 2 — 1Tl L X 5
) ERAT IS TE MM AEMED BT RTINS R,

4. R&

2020 £F 5 HHIE, EE 20 O PEFRA L 7225, P OFHH X 0 RIFICENLTW» 5, Ko, Hiil
AuF AN ZADREGERITIED 720, HHEBY & OEIER TR E R E 22T, 2RIICBIEE R
Bl INTNE, 20D, VA VREREMIEZHIE LZECROB)E RILZ R 2235,
BRI RISEEDO R WHIPITTE 2 Z L 2 REE L, ED T35,

LUMic, BIEOBER N Z DNREEZ RS,

(1) EFBEEIE

v x =it BETRT TAI AMER] 80— IC KT BHERERDEETHREZERL C
WE A, Zofttld, TRTHABETOWEH L hoTWwd, —XId FWERHFETIEOMGT, LA
TCDMERZAT V., WO O WEHEZHIEL Tk T il e b awv, flzaid, vt X
TaTa— Rk avIT 4 v IR, BRRERIERZHRT SR E. INAZF2HET L
HADPBETH B, $7-. FEREFARIC, KRICH hz Ans 2 LT, BfRE. BRX vy —
DMLY, AN FIAT v 7T 5N R L, BREBER SO ERRIIC X 23 ED
Hig L 72\,

(2) Al - GPUFEAXZEICSITARODNS VR

BEM2H, ©vRA v T [GPUFEE| 2 [AIEA] 2ZATHELWIFEIE, X0
WLV, 20720 LIES Ik, BIOZIRT, k47T 7n—F /7% L b, REORIIEHE
CoEIH ICER A, BT TS BERD L, 20D, FLEERS X5 TR E &
BICHEL, 2V 2 —DWTDI TAT v b RHED INEN R~y F v 7 EHIELIZ,

(3) MHPBAIZIAMND IR FDKIE

DEDORXY v FTHLIEANPRICONT, FVv=vZaxbohy bERTET TR, Ml
BB K S H R OSIRIC D 1% AT, [GPU EZ | -2 TAIEA | o EHIC
DT, M= FAZFFTuridniE sk,

(4) EEBROAUYILT 4 VT XAXIILDFEIE

K1 oEEMRHTRLZLIIC, v X —3BFHMEZE2 L 2 &KEIRE T, EEEOSES
BRI NS Al RE 7 A — v 4 v 7 VRl Z TR L T b, Z07o, GPU %% 100 #EFED
EREHET =013, FERMFHED = — X2 RkAEIY . Fffi) 7 + v —%47 5 BAtRE &
DIBEZITIRE, KBETERY YA by 7 THIGL T dniEa b kv, ZD72dICIE,
HEROEA, "ANR—WRZy 7B aVvHIALT 4 VT AFAEZFICE T RITNIERS R,

< S ik >
1), "4 =%y b7 — 27 HIHESH 2010 ]EE



SCHT L i & & 5 A
~ATRRIZKVEL ZENAGPUT Y Jry—~

. BRE

TATEHRICME L SWAGPUTY / ry—) 275 —<2, CPULGPUMDE

V., G PUDHE EABEEET). G PUDIEHEFI OB LT o TH—E R EDEEE

AT VAT AORRIZONWT, ERERBTLH PO LEAREES NG,
GPU~AT RZICBITLHEZOIFENZIMIT TEHELAEWE LT,

2. HHB

201949H13H &) 14:00~17:00 (ZfF 13:30~ )
3. %PT

J:COM AR/ RR—AKSS302 - 30323 (KOTHEeMmEL1—5—1)
4. BIMANE

FRIFIAAR : 1204

YASME : 1104
5. FiE

KB AN EE AN ANA 78— b U — 7 (S WEAT
6. Tul I A
[BREHV &)

14:00-14:10 Koy Rps THEDET B fEHRBOR
R LR B2

g%\

[ 1]  14:10-15:20 (F =T F—= ML Z Y7 VDI T

GPU & =1 ZHA I )
T T 4 T AR
TR T TARFER S =T I =NV T AT h~F—T %
B E i K

[1K7#H] 15:20-15:30

[ 2]  15:30-16:40 [HUIKIZIIT D ToT —E R L DLEE AT & 2T ADER

GPU IZ L AIREE R CR.A TE 72 7RIS & nlRett:
AT T 7T ARt CEO KAn EW K

[E &0 &MARERE]

16:40-17:00 [GPU & AI~KAFIZBIT B 5% DOIEENI AT T
IS FHIEANA 28— N T — 7 $ESAF 98T
AT HA %



7. T4 —T LDOFET

AL O EDERE K A2 RAREM K

o

L

F & oeASRE  EARRZ BTk

8. &

BEZHL T, ETHRBITR TN 28%, BHFIT7 o720 60% & 88%DF % b EH(IT
ol DREIE ZWTETEWT,
W TN AR O FIZIE,
[Ty =TT == T LM LHLZ D RHIR A Ff > T, SRIOGREZFRE L, P
O ATREMEN B D FREMRO OND Z &MY £ Lz, BASERTHD TR LD & BN
F L7,
INVIDIA #o> GPU Z#FMHF L CWAH DT, GPUZHWET 4 —7 T —= 0 T BN SR T
HEHEBNELE,
[GPU & ToT ZMlAGDLED Z & THIRORMBENRR TEXH LT, FaxrZ LAl TS
HOTIX Wit B o7,
[y Yarta—74 07 TOA OIEAOa 2T ME, & THIRRRERD D LK UT,
HAEOE VR RAIZIEATES EBL LAV, |
72 ARFETIY A THIZW EDRIE 2 W22 W,
REWEDHBFEFEA~OBRIZT T T, 9 A~10 AMMKEFEORBICL>Taia=7T 1%
e L, 10 A~11 Hica >y Y —y 7 AT CERIE 2546, 12 A 18 H~BIFESE
Tary Y —v 7 ARVB LS ZOIEEEIEICOWTHER EHED THE 20 E OFHEIICX L
T, IBIMLTRIEW] TEBENMIKESW) a0y =7 ARSICEES Y | £ ZHE %
WielZx ARl 7 4+ —F LAOT—< & Lz Z EIEERE L=,

ok

(CFH RS AB)



T L 72 b ONE I HEE S OB R A 72 Bl

1. FL®IT

W, NTHEIRE (A, B 75 —% ToT LW o i ifiinamcERE L, 2oy 2o
LB RIEFLTE,

Z 9 Lo, SCERHRE T TRIEE O AL OHEEIZBE 9 2 1k (BB bR | 245
ot 6 H 28 BIZAA L, FREE OB RALOHEMEIZRE - 2 AR EOMG ALK O THE %
MO TR LT, 0%, 12 A2 [GIGA A7 — AR OFEBNRIN, 5%, REO/NFFRIC
WT, 1T A1 BEMEOEAREDHND TETH D, —FH. ICT OFEHOHEEIZ] \%ﬁ%7w%
BFREX =27 0 OXKROEBOBETH D,

BIFTEATIER, FEHTZHO ICT DIEM EEHRE T VEEOHEEIZ )2 AN TE 70, ARTIX, 2019
FEEOYBRFTOIM Y Az E LD, 5HOMEIZONTRT,

2. BB & RE

MHAFZEATClE,. ROBRBEZE SN 2011 £ 3 HICKRE Uiz TR IREE W SALHEE G AR
| OREEIER L., TO%, HEHERLOHELZ B E Lz TROBEHERIL7 7 VT —va v
¥¥5) B 201145 HICHEBTF %L, BilAaziEd TE -,

Ty VT =y a rEBOR T, RKGBRBEZESOHEHF RO FMEEZ R 2D, TR RE
BIEHMACHEERRIS | . [ R IRHABEWACHEAE 7T L 2016) [ RO R FERBBE B RCHEEFER — 1 CT
TEHEBEHET T 2 2020) OEEZHEY L, SZOBEHRILOFMEZ R L, HFRILICHR DB %

HEHE L T 5,
YIFIEAT TR, 29 Lf:%ﬁ%f“@ﬁ&%ﬂ%t IMMA T, ROGBROMERR E HERBAFTICEDLIFX%
%%Lfnéo;® 3t . KO BRERCTHE OBERIL  HEWRBEE IR LB L E D

m%ﬁ%%%iéﬁm#%éouT;\mw$E®@a@ﬁﬁ#@%£%%¢o

20198 EDiER)
(BT R AW
EEiRE LT A
EEHREHEDFTL A
ICTiEROHIHE By RERTEHOHITE
FOSFE IR Bkl
IR R ) R B niE
TN SRS
TR NEER RS
ERO TR AROBES AT
O AT R e R L
TR ARGE IR LSS —
TR R
s o D ) W B

X 1 2019 4 D B A DO BEE Y]



(1) #HEHERLZ 7> VT —va v FHE

X HEIT AR

R 2019 AEE IR R OBE B WAL D T2 R TEBE B RALHELE 7 L 2016 OREKEE T
Hollz, W77 v OREOEEZED -, [HEHRHETES) 2L, HETO
HIR TR - etz D, TR B T WAL HEE ST — ICT 1§ HHEE T 7 > 20201 % 3K
E LTz, ZThEasEIC, MR T 2 BB HRCHEES I ORE LR L TV D,

R A EIRE Lz TR IREE W SALHEE SR — ICT & A HEdE 7 7 > 20201 oHIziE, [(4) Jedii
EW TG Liefiiz 728 o) b o mHERFHICEBT O TWD, 4%, YRR
HEDHEHIELTWHAI T/ ay—k o X —LDHEELZ > TNE TN EEZD,

(2) #HEBERIEH 7710 R

X4 BE R

R AFCES A5 H (H) ICKRSHOARNL FAR—/L TR L., HHEICHEDLERE 180 4035
e TRKIZEZ D EL T bICKBERERIEMENEZE TS 27 —~IZ, X v MEaO#)H
ZRMEZ., INPODBEEELBEZ WL d 2 L2 BT, 77— FTIL
[ETHBECoT2) [BEFIhoT) LOHEENRAEDLET U TH-T-,

PR Ry MEEORIEIROGEEEZRY LI TW& 20 AR, BEOBRES B WAV TN
WS b, BINEO=—ANEILLS . EZICESERBOTEERZAEmT 5008, FEafEL
TpoTWA,

(3) Rk IT Hiffi#F LE3¥E

OUNGEL OISR A=R AN RN 5 3.3

KR N 4 AN S R

BCR AR S 20T (B, B, Fie, B%KE, ) OB, SREMICOHILT, B Ry
NOBIXEMBETED [T—TvruR) ZRH, BOEOHEEZA A—Y LT, 7—FT v
REBMNTZ EICHER LT, 77— hTlk, 2IMLEREEEL 109408 RLM-T2), 14
BN Thnsny LRZELE,

B BN LR EAEN, ZHEBICHE L TR ST I LSRR D O R OB B i A
VETH D,

QEEITA Ny T

X Koy RN O @k e

RE: TToTRT — X 2o T, HOHEEZRLL | | 2T —< Il BRETZLNR I NV—T%>5L V|
TATTERICT DT —0 v ay T aE LIz, &7 0V—7120F, D IT HEifiEORFAEN
T RAAL P =L LTI, EAETZLN ICT DHFOEM A2 FE_H8 L5 L9 BHA TS,
Fo. T RSP =W R—2 L LT, HTo IT HEHECKRFEZICH I EE L=, (B0
FomfRAE30A, BN RFPAEL6H), B THR, EVRAT T URRE~DINE 4T — A
2B 2 F—ARTUNKREICHE LT,

R AL A= —R N — 2 VREOH 2R A KRR 2R AR T2 2 L1, 2% 7L
—7 U= O T, PEEMRRT D100 BERMN BN s Mol LoVt ChoTe, KT
BT — RFTIE, 30 ARERSMLTEEBIZOWT T THIolz) TEhoTz) &H

VTR RHE S AL HEE i8] — TCT 7% A HEdtE 7= > 2020 http://www.pref.oita.jp/site/kyoiku/plan2020.html



BLTWD, £7229 AN [ToT ~OBELNE L2 D LEEo72) EHELE, 272, 2
TEE, BINTAERRSARBREIRE > TETCWAZD, MOFRKRIZHT ZEmEENCS 1%
AND VNS D,

OIT i3 H miraf

X5 EARAE

BCR  ERAEICRT LT, T TERORERBGCBARN B OFI, RN IT BEOEBENESE O EH
R 24T O AR ¥EE . HARSCHER PR RS 7R, ROBRSEFEEER PR ETR,. KRoyE
BEE W EAR, KOS RS LERFEFR, ROBRS PR EEEPR CHM Lz, st
F—A ——, IT¥ AT aRASH, MY A TR FAA 07 ) =g MRS, K
5y —A = — KRB D F IR 2B O TP Wiz, THOT 77— kT, &S
FH229 409 B 225 4% TIT H#HKUCBLOFFCrz), D LBILOSRFCrz) &I LT, THER
D1OELTEZXDLZENTE) Nk, IT BEOBZEIC & E BT o, 4H
DFZEITEBICANT TETHLRWIEETE o7, | REDEENRH Tz, ET-XTE NV
ENSBAFICHAOBHAEZ M > TH 5 I BWERIZR 72 & OBENH - 72,

AR AT A EM LT, AR IT RO IT B L T AN D IT 2R %1k
DIBIRED—> L LTA A=V EHETTVARNE W BIRZD TR U7, BB EL L
RN DI BRI /B M AN M TH D L RIRS, 2 LI AEEENROERE LT, B
DOTATTEHRBE L THRRTLHIEDOTELIERENTOTATT Y VEOREREIIHIRITT
WTF D XD EESCERMNCSINZE Lz,

(4) Fv MNEEHEHEEE

WG WNO/NFRA D A mRAL BRI SRR R

PR EHRE T OVIHATR A 36 CHEM L7z (iE# 1L 539444), 7 — MERTIE, AEIDFE
MERNARIE T & THZITSID) 3R, (#2772 D) 3., MR 2R THY | ifffTh o7, F
oy Ay FHA LAV —IZHEONTMRNAEEZHBIZ 7 4 — KNy 7 L, R TORE
N THIDD ERETVHEEI T —] IZBWTIE, 84T L THLEBITR o7 46
&, 1BE -7 04 TH-T=,

M T, Ry FAALAE S —~OHRNED S B, TFEAED SNSFITICET 2 b D2 —iE
Bodied, HHREITNVHEE I =1L, PEROBECLTICEAM T2 Anzw, =y b
bAILAEYZ—~DHERIX, TIVERATHIESRONVTHZ D EEbs 2 &b, 3k
X, TIVEAMDYA IV T HFICEERRET DI ENEELNEBZ D,

(5) M - BERAEICT 77 Ly AD B E S H %

*G BNOHSFA - mRA

R AEENPLFRELBML, KROYRANGT4A (BEFER 16 /K484, PHKR 3K 94) . TAIX
RESNS 2D DN 2 ~WHTHE XD SNS DIV | 27—, FROEREZBZ 727 L —
TICBWTIER R Em & REEIT T2, MROTEKALBERZHTEH T, BAWERD,
HOOBRZIEADZ EICEY, BEEILE D ERERE LN EBbnd,

M BRAELSDIREITN—T T =7 ([ TENLTWDARENH D08, PEEFIMEOE/XED 7L
=TT =7 TEDIDBWVWELEDTWT DN, RERH-T-, LnL, RPEESLHEMFERKAED
7V T —HOMEEY LHY, FEEL LWVWHNEELTELEDDLZENTE, 77—~ Il Lo
TiX, ERAEL ORBENREN LD, TRED T NVL—TIZBWTIE, EITERPEEL 2



LEEZD,

3. BH

(1) BUFO#EH & BLGOBE

TEOERENG | BUFIZSRIICE 12 A 5 BIC [0 E R ORKZ I RAREXTR ] % Wik E
L7z, ZOHFTIE, UFOX 2722 ENFRA 2 bELTRENTWS,

c WP EZEICBW T, Society 5.0 E W) HZAREHN A O AMOHE

- SRR B N — NS U7 BB B b 738 12 5 S o LW EBRBE DA

CFRRICB T DEERA RO Y MU — 7 BE (AN L AN) O

INHDZ LD, BEHBEMICEWT, S5 FEE TIZRFFEOIREAE— N — AR DHE
fiix BHe L, FHEL FEhT 215 ALFEERICKE L, BE U THERICMIEZ MR 2 TGIGA 27 —/b
WEOEB) ZHbH Lz, ROBLINERDLETEREEENEDLND LD Th D,

Flo, CEHRFE DR THFERREEEICS WX, MERIEHEES) & TS8R LRk T
BOEMEL IR DEE - 681 ThHDHEHOTEMITTWD, NPT, RN BIEOREST
077 I TR LD OmEEE 12 AT 5720 O ENEE 2 S BRE ORI UCEE
BENC TS D Z &, PARTIEL Bl - FER TMEROHEIN] B0 TRTMEOH L30T
DT T I ITEBINTLHZE, MEFRTIE, HELEERE TR, #REE MERIT] %
R DH LR EBHIATEY ZFEN TS,

S HIZIE, WRIRNTE TH LWVMIEZ 2t CE 2 AMEBRT L2 N TEH LD, WIEPEHE
BEBEIlZ BT, STEAM #(F (Science, Technology, Engineering, Art, Mathematics Z& D& ZHFE CTD
TR a2 AL S TORER L - RRAIZOD LT 72D OEREEWII 72 80E) 2 HEET 57290, REW
REFEORH] L TRAERIRIEOR M. TEEIRIE] FI2B1T 2 METE A - AR 22 EE 8 O 78
2D LRI TWVD,

L2rL, 29 LEEBFO#EmICH~, BIGOBE O ICT iE ARIUIERSE HHED R T X 6
VRIS B DT, BREEME GO T, HEORY ZET 2720 ORERPLETH 5.

(2) HU A B & i

BAER O ALA TS IE 2 DT, b D FLE _— ?Dﬁfﬁ;ﬁlpﬂ_}_iﬁﬂl'ﬁ;%l )
DR ZHIT WD, 7208, HESBFSEOE Sl EESTFTELI-BOFR
AL LTENZNOEEOHBMEE R X 5 b
LU, HESHLEOTRR L L TREL RS T s
RKPBETH D, e | .

E AT T R, B S Ok v
LS, R ORI T< | 4B |
FEie S CIEOHHERDORENNLE L E 2 = A et =
Do BIZIE. SRR AT AR LR P
DIRERETHD, ZHIZHONWTIE, 4% AL T eS¢ I “—H-_ e AL Ried

g onv—t X —DiEF L EEL W& =
VY,

St ENREEE~OKE L. 2 FE TOREOHMAEZ B2 T-FO0HME, X HITEFRT T
W R EFED 3 AKE CTYUMEFT OB -2 B A2 FEhii L CWLS BERH D EE XD,

v

(GG U Y)



AEEAM DOFRIZIET T
~BBW IT A\MBEZEL T~

1. ([BRBWEZI TAME] OBHERNABIZONT

1.1 H B

D BT TAEEOEAMI5RIE - Bk
2) WA T THAE O 5z & 58 HEim b

1. 2 N &
1)

FIZ T TERCBWTHMB» R RmE A DA E L, #HESt
ST —ZBAET S L LB, M EZ RO ARSIk BRI

THifrEO&EE R L& BT,

2)

TN—T U= WHER DT 0 7T AL ED AN, SiFEMEHEOFHERPLaI 2=

r—a rRNON EEXD,

3)

Rl BT RICITEAMZ A ZZ 2 2B L. 2R <GEY B ORMOEL %
oL L bic, BERLOEMREZBA -2 227 1 25T 5,

1. 3 RBROEHEHEIZHONT
1) Facebook TOHEHFEIZ ST
BN T LIk b, gl EmEBER LR SRR ->TUTIT DL, Y=V X /bRy hT—
JETOaIa=T 405 LT, ZNETORELSRIML TS Facebook 7 /L—7

WZHFEL TV,

2) Gmail TOERKIZDONT
AMBINCEET 2 EE R ZZNIE Gmail 2 W T-oTWb, BITE 2o 720\,

Youtube BE#1TV ., BT A TZ#HETE 2 L ) BFHE IS E FEhE L T\ 5,

2. FEHAR

2. 1 PEsER

#&1 PFERER

S A

KRR - AR

SHTET A

O 1l S —T T — T HHE
Hi . SFcET7H 208 (1) 13:00~17:00
Gl « ROEATRIRE BF &=
T—<: [FH1EF—2% ) FLHMESELITDOOT —LEE D2
V)
AEAR PSR I8 (RSt N 7 A v — 7 REERR )
C WA 324 (BN 324, BT AEZHE L 04)

FHTES A

o2l Ty T—va L iHE
HEF : SFoc# 8 A 17 H (+) 13:00~17:00
T« JUINE RS Koyt (OREE 2 BE KA —)
T—<: [SEEMHBICEDLT-ODOT7 7 ) T— 3 )
AEAT PR K (RSt N T A v — 7 R
< ZIHE 334 (BN 314, BEFAZH24)

THTEI A

O 3 IT WHE
HEf : SFc#E9 H 7TH (1) 13:00~17:15

BT - J:ICOM RV FAR—/L R4Sy 201 « 202




T—<: TATKROT—ZIEH E 2Dttt
AEAl 2 Mi— K
Uy R=T AR S R
F—HIERa s LE b (FLEAR)

7 —=<: [RPAIZDW\WT]
AR E O T K

O MRSHALT BEIL—T
CZEEFE 14 (BN 314, ETFAZE04)

SHTE 10 B

OSHAR TATT I
HEf : 5F0oc4 10 A 5 3 (£) 13:00~17:00
P - JUNE RSt RSkt (OREE 2 B KA—L)
T =TT liolTATT V)
AN FETES K
WH'E EA—7 7 — Z =itk
WEsE  HUIEEET RNA P —
MRSt — N AT 4 7 T8 REIE
CZHEE 3L (BN 294, ETF A% 24)

OESE Ny B

HEE : SFfocd4 10 H 26 B (+) 10:00~17:00

AT - KOERITRIRE SF =

AT ETESE K
WHEEREA—7 7 — Z{xiEhh
A HsEwIL T KA —
RSt — AT 47 7R AR

CZEF 304 (BN 254, ©FAZHES4)

STHxTE 1A

OEe6lE Ny
HIFF - FocfE 11 H 16 B (1) 13:~17:30
S« UM RS E Ry 3t (ORAE 2 BE KRB —L)
AT A ETESE K
NHBEEA—7 7 — X ikl
WA MRk RN A —
ARt a — VAT 0 7 IR (REEFEE
CZiEE 294 (BN 264, BT A% 34)

[M2%F 1A

OCH T hy Tk IS —
AEE: Sf24 1A 25 B (1) 13:30~16:00
At V7 4 T AhR—L
(ROTHEERBT17TH 205 KOH2 Y 747 77N 2F)
T~ (W& EmFLVKEZY T, EBH~EDN

amhl o A B AR
Mt i BRI A AR H
(NFF) A =3y N U —2 (AR BlEE
NI K D7 N5 —EFEEBR OB
R MEFE K HASHETRAE
- XA 284 (BN 214, BT A 14)




2. 2 FEBARIZOWNT
1) 284304 (843 34)

CGRINEETR

SHIBEIL33L DHIALTAY — NT 5, FRENTZHERE (6EILLE) IZELRN-T2H
M3LTHoT-,

EEVE 30 44, FEEARIF 1% DRER E o7, (BFEIEIL. 184)

HEE 184 (60%) (X, WERETSHAEDE L EV 2K T,

HREC+ B I L < BN SRR Do T2 2440 RKADRRKRD TOTZNE &EVIET S
S UL o= X 1 4 0iz,

OFF 8 A

OE1E I A—TT— I HHE

[ Y

i A i TN—TT—7 O+




OFE 2 Ty UT—a UHE
' e

—— T

I —FNTDOHMG 57 T DT

O 3| ITHHE(A 1 BHCOT —2IiEH & 2D hots, RPAIZHOWO)

REAT . TR T K

S ORET- VERVER



OHARE TATT YV

--|_|.

s« F R I

OHSHE Ny

TN—THIEELE D TATTHELDD

OH6 R Ny

_—

SIS DT RN A




A =N
IN—T =k DRR RIS

OCETH by L~k I ) —




BRIZONT (TIEEBIOT > r— MMERN G, 8 A DE /2 HhiFr)

T — MR

B H BF 22T

s FANEFERAALOT, FRIICEHELTHLL TN L
77,
s FHLUAMZIEE 2 B,

BREGFTIZ DT

s RO BIT W% < Ko T,

s EIE U CIERVWo T, #9592 bdH om0y, E AT

T THRECTH o7z,

PRAEEIELIC DWW T

*A1EEZS720T, RERAMPRIBINTET,
CTATTDT T vvaT v T oD EREE LT,

- SRR L TIE LYY,

c KR EVRATYA VR REIERE R EDBIMTHOWTIL,
MNMED 25 ¥ 22— )VITHLIA A TER LY, A7 Y o — L H3E A
HELOT, FANZARICHA TN T30 97,

A BLFT TR, ETHLARRAFRERBRETL L
MTEELL,
- LB AR I
LTAEAR

CTATTERETZLHESEZOEEHIT TUILLY,

CWOEFERD - HTL 2 bbby, ik

F BT DRI

ANE

- A P EE
cHEVEHIZ LDOTERN,
- 758V (OB)

SRR

7RSI

DT

- IT 4%
T U EE

- Fe— B3
s By T =2 NTHIEE,

- BRIZOWT

A= T777 U —
C—ERTYA
SDGS

Aw— MR




< BRI - BREO T ERBEETAMESNTETETHL o
7.
CBAEDOBIRI AN ENANABEETAZIENTETC, ¢TH K

8 | APREITHWNT Mo 7= T9,

chx  AB LARIZETAONREE LD T, 20X S AT
2OIIKRE, FF—LRETHEHDLLRNA L N—DL R
ENHERTE 5 L) AR DT EE S,
H R e
9 (V~A v FA—| « [MEZRW] tDERZH,
IV CHERZAT )
vT A% c ETHRRT LTINS =TT,

10 (KR\EHE~DORKHE | - THEIZEZL DI WD, A A2z &2 25,
HiEL LT You| - DLENSTZOT, KREREZAZBREL TELTWEET
Tube B2{E) LN EENE LT,

2. 4 F&©

WEDONMBEMEDORERN S, FiFER UL I NA—T =T WENS A X — s Liz, 7
N—=T 3T PEEBELWHED A A —VI3ELS, HOEZH, flx THRE LN LR
F L7, WBIAWERE., IT RE2E0 S F I ERMER AR S e moinzn
07 % D3WLE B Aagim L E LTz,

TN—TT =7 HEDORIIL 'E5 7 —24) TITHTE D LBELCW=vd LitE®
D, B DOE S T D EE (RER) 2 EORIEI &2 EXD ETETHLEICYESZ L
—7 U= ot BWEST, FTIEENRRICEZ, AT AT T72HLAEAT-Z L
NI N—TEREFFOZ DT £ LT,

TR DY & L CHE L7z Facebook HiEFHEL7-72%, #ERET LINE #5#:LT
N—TEEVERBEEITORE, TNENENSTWSNS B, BIUIZEDE TiE-
TWE L7,

TATT I NI TIET =L TERXTAT T 2 \NMBLUANADE Y A TH D
[F— N F—FF LY 2018] (23 F— 2P 2F—R3ERH= N —LELE, &
BrORBE L, 77U OFRMERE, HRARTH LN OHEHFL W& E L, (Bt
THALTHEE LA ST, JWRBR7E->7- & BnEd,

by 7Lt I — BEEICBE LTI TERICRONDIERET V) | =707
— 2 LM A =T T = F B TIAHKS) . 2RO LD IT AR &1
IR kR R IS IT &0 Tl ATV E LT, BVEDER, ¥/, fRRLELEL T
DLUANCESTUIHELWVEE L H 72000 LivZeWds, IT 4ESI2EEX 5 E TR DNAET
HoT-BoTWET,

HBTHAKTLT 260 42 B2 202, 2D bk L T Z & b EE
ThaN, 2B TH LV DEEoTnNEZWVWEEZ £9,

260 A &AL ARBEZRITLHRHICLD, FEST AT 72 G0 2 ENTE DMz /ea
Ta=T 4L AREL b D,

(3038« A7 )



158 1 T7 A T MEEHEERFE A~ FBEEES
ES e

1. FEOHM

KBTI, MEEAT B L, M T TARZE « MMERENAR, TR0 L 15 10REZ Bia
L. [ o THOIEGEINC X o HldaEfigR 42 Hfed S 1 T7 A 7 MR Z2HEEL, o ThRE
ROPEZEDIE AN ZX S Z & & L T2,

AT, 1 TTA 72 FEREZET AW T, TORNAD T THEZENTORA X b
KON [ORPNIADE T 2RRE LT a I 0 Ty 07 ML, BAD T TARESLAMITH L
T, WEEMOMIIZPRTHELBIZ, WEBAT A TRSNS, 7rJ%z@EL, BAO T THEECA
M=t U TRV N R - a5 28T, [1TOR] L LTOTIoF 4 7% X522 A&
T 5,

2. FEONE
2— 1. WEERA XY FOEE MR OSERER A=Z0H 58T —7 v a v )
(1) B

BETTTA Ty N —a 0 —F% L FAR—RZBNT, BRAD 1T TEECAEN T HA
Ry MNEBET D TH D, Z—4y FED 1 TREISHRRNOH D10 R Z2EmT 5 H D L
L7
(2) =

WS COMRZERFA X FNEIORNZ, BRMOWEMTT LA R b 2BifET 5 2 LT, Al
7RIS HEERIEEN & 53 LT,

OFEFA b
HEF: 2020452 12 H (k) 13:30~20:30  (R7A4—7"13:00)
BT : TUHNVETRA « A ) =3k Z— (DBIC)
(T103-0027 HHUATH X HAAE 1-16-3 HAMEAFS £V 4F)
URL  https://www. dbic. jp/about/
SN AEF68 4

=73 ) VAR, Bt JBRA, BRSAENIT 7 — 2R EAIGEAT, RS X 7 A T, Bk
KEHDNTAMER, REET 72 AT AR EHTEESH, KAARRG S, BA
=V ARG E, AAMIZE S, AAREMERA S, IR HAEMERME B, 71—
R 7an—#att, ARSHEOI W2 7Y e s b, BRa—b —3bEs, St e 2
B, AJSHRERAHE, BRI, NVIDIA, T™NO  innovetion for life, BRRZSfH700S, % /=7 AR,
U b7 —> BREH Milk Lab. . BEREHA o Z—%y N T T AR —WFF0HL, k&t 7=
LHH, BRASHE T 7 ST —% - w7 A ST U A ST v 7 B
DT UV, R, REIEEE. EHIAEE, SEREERSEIE, KR, §IEA
Y E T 0T 4 TS, B, bins D & LIS, BRI

NE

(OB LEE]HAL] 2T —<I0, KORMEEMIGEE 3 Z2IAD T, FEEBOsn S L o1

ARy BB LT, R DIT, AR ENSINL CTEBOMAZEN. £ BT L 1T %

(B 7L—rxv b& B Ruby BHZ) oid, SR L AHEENRSINL T, FROBRIiz o0

TaA ML




CHEIHTE, 2 ESELDLN T4 =T DT R T T NIRHE LT,
2N, R AL E LT ORGSR v 2BV,

(CA=E/ A NN
EE1ER) H2ECEL LD T4 —TFLh ~ “DESELIY” ~DOFy LI~

13:30 - 14:00 A ha&riay [ pESELS3KY” L1322
74— R 7oAt R B
14:00 - 14:50 EE%H
[REFIEEFAH] « NICOLLAP  FEESF X HE LA Z AR DHR Y FHA~
~ONENBIEE DA S N—T g o~
ARz =3 ARt A~— N U B S2EBRH 23— 27—
ATy YA TR M
14:50 — 15:00 fAG#H
15:00 — 15:50 Ei
ETIRF IR « HI IR AR — Y~ L 2 T REEAIH A~ DEL Y FH -
~EXEFIC L D RTINS0 =« TT T 4 T~
ASEREAHE 77V r— g o — B REEEAS
vF—Tr— fE P
15:50 — 16:00 fAT#H
16:00 — 16:50 E&
[RAFEREEM - ZP=505 (A) ObDIT H DAY BEDEY FHA
~ AIXxEEUTF 4 XFTHA L OHES< 1 |
TXETF A TARRSE V=7 7/ a— VT h s b= R
ZEER ARSI HE5ER - 2d% SHER
() A 7—F v NU— I IR A
16:50 — 17:00 1AFH
17:00 — 17:30 3K
(3 AR COHOE  ~iEEEDYS S~
ARISHED I ETay ey N RFE KAEE]
17:30 - 18:30 XA 7
[ ELSD” 2T DN TR Z L LT )
TN T—F— T =)L 7oA SH R B




(F 280 WS XA b=5" ~ROFIREF~L S 22 !

<FLELrTF—gr>
* KO~ E > 2% !
MR AR HEARIER
*ITT7A TR faE~DOEN
KO TBDE BRI REoGE 2F e —
<KH A b HREOBEA-L L Hic>
KRR 1T ¥4 PA T
B 7L—rxy b REEERAE SHERE
R Ruby B (REEFEEARE AHFZ

OfEmFA b
HAIF: 2020542 H 14 H (&)  18:00~20:00
AT LY FR—L

AARDOFRKZ Z ZHHERL ... ~

(T810-0001 f@ ] i h o X KA 2-5-55 L > RAHBF) 7727 & A : http://resolatenjin. jp/hall/

2N . At 334

ITREa Y ILT LTI, T~V o7 — Ay U EStt, NECY Y a—3a A
JRX—=H KGR, TUNED ), G Qlnet, TEIER LM, S X 27201 - 7
7 )ad— FUUER TIS HAAMASH, RIFRNRF D —30L MR, B =7 A « T AL R,
fEHUEERIEHEE RS, 7T AT A, XU UL T 4 Ry NI UV AT LA IR, BE
Kot Ruby BAFE, HREBHET L— 3w b, MRS, B

| A=/A7FN
<FLBUrF—gu>
* KO~ E > 2% !
WA JKEE - BUCHH TERE /INEZE
*IT7A TR faE~DEN
KTV T B BCRGEET maER
<KH A b HREOBEA-& L Hic>
K ffEEE 1T ¥4 AT

B 71—y bIT Y Y v Vi R BFRK

FR) Ruby BAFE MRS IT 7 A 72 e & —R RIRFEE



TRED7T 7T LD L H IR BRI L -

A b & LUHERLT,

FRERY : AHERERE R HEE BE B ®
EEMERE (0 NNy RO SR ENEYE B W

=i i = iR < BRI N Do m e s D -

Rk . (BH) N N-Fu | O-ORaTTE AR §F BT

e I e #Ml

/fl‘ :%/AJ in Eﬁ/

137313235
1 3: B ]1d:00
B [FEEREOIREE A L
=12 30 i
hiixs WY BEE S0 HiAE
14501500 [ia]
BEED : [RESEMIESHIN]
15 D121 {rs
Hatait B (SRT) ERES A0 ST
Bl [ALIZER - EREADERSM?)
15501040 fF i ]
AlAE ESTE RNR 1 H¥E
16;40--15:50 M
1B =172 HHErEOMERC N T SSEEOERE - I8 -
1 ¥ 17
Eod-amen A= FO—F TR

MEHE TV R D L int@li) # 7RO EARN T

7 AT 405K TAl] SR, BHIEICERE THIEE?

| WSocklyS OTHRTES [ AMPLOANEE | TORNETS L-ERNNT
IIHEI-:"EI?J'.!I'E-'EI:"JL-I?EI‘I'-E B rEOcSl,. HECSE AL ERLE]

o 13271415 o M LRIz

|? hAEY MEDSER-EER GO TS0

13:30~17:30msriza0 (R s

el NRERELEEE TR R

T [T ) - — BT T 055 S TR T
W,
faE LYSk=—-
!-ﬂ""’“““;"" %“’"I“.fw,, PR uEsEesEsEm

[ Ll Ll Gkl

[FOTr— Ll TR0 W RS FrFiE L
IR T SRS R TN
INTRF4 VI A ERRE O EERE
ISE B 2CERCEEET, SRR

rmmsmmemn o morearer NS TAIGER SAEESRAEH)

FO%h ok K
f REsd HinETiRRReE
. EEEN T TREN - PR E N

s B AR RN CEET =T CHLEEF K
PR RS AR T
O R B E e S b TR Lt U D
[TEEN s ST e EEERE FEFCERN FENRN

ITI—F+x—FARERFL L. _h!-i:'

Cip | L0y — ] A AR
dl'l_ﬂﬂm*f;il:-‘_ilfr!-_bt#.. - S o4 s et

oo R — FERAT WS,

HERLA R TR
NEECNCEELL.

(=4 E_- LR e M i A
. .:"mxﬂﬂlmmu-lﬂ!?
l=TE L




ORELERRI—7 va vy
HEF: 2020453 H3 H (k) 1385~4 H (k) 138
SRR IT T AT R Z— (aU—F 7 AR—X)
(T872-1501 KAV HREFREMESATET 1 6 8 1 FKHD 2)
T - RO IRER ASUEAANA 73—y BT — 7 58T

RO HRRICTRMEZ TE L CWehy, AP A S IATREA OFE, Frilan v Lx (QVID-
19) ORFEYYEILROPIIED T2, BAELCHEROLREER L, 2H 2 6 H, QRENERDBINTER
(TR NT D T L LR oTein, AN hOHIEARIE LT,

SEFTIZ, SEIFRETEL >T-EIX FRED@Y Tha,

< BHO AL TS - AL GPU, TPU 22 2pd Ny X538

BV YT 4 2SS ISR 2 BEEEROSH Y FEEZDTAT 4TV
cIol, B w75 —% Al &R LIZHil- 72 B xR A REME A 0 $ <

<>

BEDOPEBBREDE S AT, (PU REICLDmy Y Al [T4—TTF7—=07) 728, &
DAL FHfr & ZDIEHET—<I2E 0 BT, HiffE ©E VR AOMEOFENE, LT X 9727 —<I2k b
R RBRIORR T 1 7T DS, SIE O - #8R - ARIZL D | AL IZE D EVRAT T VO
b LIz A a—R & A EIROISHZEEZ L E LT B 2—AD 2212551 %,

<BRT 7V T—Ta >
IR ROBRBETTRINEE F5T Tk
HETTHE R ESTROEEMEEERER, MBS PR ER ST Bk, AR ERMRIC
(b H13E) #BI%E L., CARERTHLEENETN., CORMNE MO TELFRE, RO
W72, FEEAGM EL, EOLHN X, FRICRS T, BREETEH T & OfREF v~ 71z
FEH FRRC, FEETUHRRDEEN2NVE FFE AR < 035 T/ LI bR &35 2GEER L
< TEHEH,

DHEIRIC ZERAERES TR A X=Xy U — 7 et Rse e

FIRE DO T/ Y ai@Eg, A 2 —Fy bOELEHEE, [FEtE0H 0 I 278 -
T OEHEE, Ry NT—F T UBIGERT (1985) | [EESRSEGLOOOM (1991) | ANA/S—FK ey R U
— 7 fgeET (1993) \ 7T Ry NU—ZBEHT (2T TN T )b - 19T) DOFENLICE ], 7Y
7 e EEOR Y FOEK, A B =Ry NIRRT R B a— LR BGE - BB ORESERIC SN,
WHAKRESR S TERARTaR/ « 77y b 74— (SPP) | 1280 ICTIZ K HHERHSHE - FiAEIC
e, Bt [V — vy 7577 0 (R ARNERVT 1) 72 EOHEEICED A, FEEA0A ) —
3 CORREMEZ FERIITHIZE L T D,

Aa—R Al EFETOIERATAT AT IV

Ty L) TS B (T 4V R - 7 o —(ARERR/ S EEAZ)

NERAPINT 4 T T 7 =0 FRARCTF v —, [ENKFRIEREBINE LT 2014 FI27 1 —/L
K« 7 a—#S R, BB E TN O 2 i A dh o 2ES IR 2 R, EFERAe S HECA—
T ) R_R—va T b UTATEEORSOR IR ON - FATIC T e OFET 0T o—Y—/7
7V T—F—L LTS, BEENHFSL LT VXNV EVRA - A ) _X— g o Z— (DBIC)
DTOATTET 4L IR—=L LT, =T A ) _—Va 7 n Y= MR, Lo




(BRI DRIBEA L 3—,

Ba—2 ANV <DL STELHEAA T—>

T VT8 — e AR SR GClue REEHEATER)

RSB E AR, SERTES, 199 LV EAAS Va T Y OBPEICE T, 2001 TR
Rt GClue ZF%E UREREGFERITE T, T RFIEH ERman, PRt FaBo REFREUHE b T, Al
Hfra BIET 5 AT I, vy NI—Te EZISHT DNy BV v U= 2 a v 7 ECIEREF,

<A 2—)L>
H1H
P& 11:00% = Mkl 208 @EE, BR) (FSISNEIZTFFITICER)
13000 53~14 15304y AV xzoo7—ray 28
- a7 AV, BRI RS, A~ A U (UEIFER)
<= XNEKT I TEZL D>
V=R T—H N a— B~ o . ERARIK
F—=H T oI D=y BERK
KFay =7 HAinODLE KA E D K/E D A5 27 PK/AkitoYamada X
148530 45~16508304 oy a1l BROHRY 77—
TaB—Z LD EOAFTRAN A% 2 5 TR
15030 5 ~180E 004y Ty a2 Noh I/ TATA4T V1
Aa—R Al ZFETHERATAT 4TV
Ba—R Al vV <K o>TELEHA I—> (FE104)
18 15 00 43~20 KE 00 43 A B +42iia
000 5H~2K004y Bviar3 NI/ TATATI2
HWEEE 21
H2H
07 RE 00 43~09 IRF 00 77 B - BRIESFIHICR (FH)
09 F00 3~11 1304y Evavd ~NohIy/ TATF4T7/3
HWEEE 202
11BE305~13HF 004y 7 4 —L : VRS LikiT
T, SLBUT—var, B, Ty TT v
13 I 00 43~ fifik
A 14:10 % = (FFERE14:30 %

R



2—2. BlrtiiA Xy hoBE BT mroI 7%y )

(1) B
BABNROT 0 7T L TIRERS v T BT, O FADOH T, HERFOE T & FHNOB T
DAERETRD D & & BIZ, RO 25252 L2 Hfg LT,

(2) #E

Ta T I T OEBIRRIE, MEOF T OMEETII R, Trr 707352 8TC ERICE &
B ENTED (TN arEa—T7 7)) ilEEER LT, BOT-bo5omEn |\ c7a s
RUTMEDEINTGERAESN T DN EEZ, BN DTN EDEA A=V L, TNEBICT H1ER
TEVICERD AT, F£7 1 HHEDOE SR iz, 2 HHOEMNIK 48U T, ERIAOH T &
FRNOBF OIS RA RO Tz, BIEEIILL T 01 TH 5,

OBRIEE H I - SPT
Hi - SF2dE28H (1) 13~ 9H (H) 120 (17A2H)
2 BESE 2 — TR ROy I E BRRAE ST 1569-1)

@z
2H8H 914 2H9H 634
RENOTES 26N CRE O ES AN
KO- 1I8A AN SR ) 1I8A
- Z DA, 5344 - FOf, 4144
(P, R —2— FBRERES) (PR, VaR—2—, FERERES)

ZINLT-F ESTLOWRIZLL FO#EY) Th 2,

IHH @QH8H) 2HH @H9H)

UN RN 26N, KL 18N) 2N (K 4 A, AL 18 )
HER SRS N 2% L SRS 25 4
HEET N = VR 7 TN =5 VR 7
FREETINT R T/ INFAE 2 FrEEThiN T VAR 2
RTINS NFRE 2 ROPTNLRE NFAR 2
FRETINLI LA VAR 2 FrEErhinn LI VA 2
[EI BTN/ IRV INFAE 1 [E RN INFUINFAR 1
BIRFTSZEA B/ NFHRE 1 BIRFAINZER H/NFHE 1
FFEETHiNT B NG 1 MR N 1
H SRR VAR 1 H T NERCE INFAR 1

1 1

ER 2R VAR

€)2 7y

ASBIOEEOMRHE L, 70T I TOPME NN, RO 0T WERT D, aRy

[ERN 2 R AR

FOENE ZMERTED [T7—7 v 7 aR) ZFIH LT,

T—7 v/ aRiITm Y 7 THEORPOIBEHALT, 7n s 7 I 7% LCTRWCEY) O 252 %




TuarsIvruaRy ey b, BEOFR TR I I 73 E LTRASITWS,
ArtecRoboDdWeb~2—37 : http://www. arteckk. co. jp/artecrobo/ ja/
Fo, BERRICIE, BMENERR TR 2 & FHEOOMENE. 7T —T v/ naARDTm s T LD
BEIER LT W LR EERARITEIZE L, iPadzftH L7,

(@5
AA LG, A, TRRDITEINER AR, — T 0 7T I VT IRREE ) 1BV, a5
TS YHFSEFTO S R ESIIFE R E DT,

ISAFREANA 73—=F >y WU —7 09007 e R A%

AT 7 /L SERSARIC R RAT, OB AT R0 CIE BRI AR, [T
[T S AT DO — WEFEER TR, TB0EN D, AUMETEA
PR—=Fy U= HARZEETC A, EAREFERIL, R AR, o
TS, Bl Ex 2V T a~3 P AL Mk,

O F—s—

A WIEERRE U TH 5 2 & BERWIAD AT % 2 EBEITH D20, b
FHPICLIZaI 2= —a Y iBR® Y, o7 s T I U7 DO G 5 AR
A, HTOITREED T 2 ST R— 2 — & LT\ W20 T, VR R — 2 — 0B S A
UL ROl Y T,

(IEAIRD)
<HERA> <REEAE - >
st r—rxy b 1B {EHf H AR s HiE
HEHTL—r % b (ZSNTEY:) APU EZNCTRIEIN
M Ruby BH%E ELp APU ik AAE
Mt Ruby Br%E B A APU FRAS A
T YA BT TR 21 APU FR i
FE AR RONE Hah ik W] APU Jxry N VTV
P[RR A RONER Hh T B ER R FRONER NE &)Y
FERR S FRONER /N Al
FE RS FROAER BRI AR
EREFFRAER e RE
RITrats Iy Tk

Y S ALY
FERE

LATOPMEETEDL LD, EBEED L NWZ 7Ly b (iPad) R ZYEH L7,
- JRE - EfER A5 BDT NI, EOMDSHENTE D XD, FIN—F I R—2—%EN

72

© IR IRERPADA L N—H i SRR BFEOE ) ZENTELFRRE LT,

DI - %

JRHICERWTIL, f5007eT 72 EWeb_X— U ZAER LTz, ARl #1DTORYAADT=D, Ko7

EBTBLOERIIONTL, HOREHIRZH ST FENT 23 Tie o7, ZOER,

) TEEO/INFFL

hitole, TORE, FAMERITIOA DR LiIARTH -T2,

gD LRI/ N
MY 2T < B AT & 1308 5 FIHRO/INFR ) &2 —47 » MOFRICENE L, 20



@XM LAY a—)L

<2A8H (1) > 1HH #ALAFTYa—)L
13:00  ~ Bz, MROZTHRE

RS, 2 HIOTPEIZDWT
RH T DRI

13:15  ~ TARAT LAY
13:40  ~ T =T v 7 0 AROFEARN72E N5
14:35 IATH
14:40 ~ KRS T+ RIZZARDIH T2 BN |
—HSMED NS DEESTHE S | (1)
15:50 A Goadher)
16:00 ~ HODMED T2 b DEEZ T, fEoTAHLD (2)
17:20 FLOEFA, 1 HEKT
18:00 ~ AR
18:50 ~ <A >
eyt RNl
21:00 ~ BHOREN, fifk

AN, b

<2A9H (H) > 2HH H#ALARFTa—/L

7:30 ~ I

8:00 ~ KT A L SR TR A TENIKD

9:30 ~ 2HEDOT 0TI TRy TS
YESEY Ofex
HEE, NEE LD

10:50 ~ VERODFREFRS

1:10  ~ R

11:15  ~ 2HEBDE LDEFA

11:30  ~ 2HBEKT

@Y A DORkF







W7 > — MEFR
BT EBT-H L F#EFITH LT, Tor— M eFER LT, ERIIUTOEEY,

<FELEBLOME 1HH QHS8HAMEH) >

ORPELTFED 141 A OB
W 23 A0 #9518 A) BRI SEAR Ry AR 23
HEETN = VAR 7
Ot FRECT Al L[V 2
54FAE 24 REFTSEFAE/INTFHRL 2
6 4E/E 17 FREETINZIIE VTR 2
[E RS RV N 1
BURFTHSE H /N 1
e A R Y 1
H FSZRCE AR 1
B P e a s 1

O4HDF 0T T I 7% % L T DALY 5 TLIEN?
[ 4]

[ZoH Gy ]
<WEBE/NFROTF-EHT-H>
S oYINSVAvEYSY Nty oYY VN
C BAENT I LERTE DD,
cBRy MRy 7 EOTEEESTZY, vl I 7O E¥ginoTing,
- vy NETa vl EDPNWANAREDTES THLDNREL)-T-TT,
- HODIFE b OE O NTED D,
s BAIREBLL TEZL, BODOLK D0 DE LA E DL BT ENTE N,
SNEES b%@@ﬁw\%axmﬁﬁmtﬁ Do
- BODOREST8Y nRy EE)ETENS T,
C Tay AT Ly hTCaRy M—FEETZ &,
© FABNLTD Z EDE LD T b,

<IEEFHNOT-EH 25>
- BAOTTHIDTRAR Y NEEIETZND,
© BOCWAARYEESTZD LTETHEDL LANST,
CHOTHET Ly DT T T I TR LTENT I ENTE D,
- BhLTTEREND,
- AEV TN DE SN T I T,
- mRy FMARHBICESDEIN LWL SIS TE N BE LI T2TF,
- B4 CHEAE) M CCE EEOEIEATR U b= b,
IXCOHTLTAT, DbRNI LR EHZ THHSTEL LANWI LR AN,
BT TR E A TEICHZ T TN T D72 b,

Obo 7l I I TIZONTHED 720, 2D B0 TR E BNE L7z ?

Lo THTZN 37
OV YA 3
FUAEIRAS




OFa I 7%y o TORMEENTIEEN,

<@%d?#@%&%t%>
Tl T I T DT ENL LSO TINND B 72T,

© BOTHEREDIZ, By MAMENTZOTEN-72TT,

- DN E SN Z T,

c ETHLEULNSTZDTEIZRD 20N,

 BRAIREMEL T a TG I U BRI OTE THE LT,

LS WANWAENTZ L, BODESTZE BV IHENTZDTR)-1=TT,

© OOTICTERWVERE LD THRLN-T2TT,

C FENRBIENTEZND, YN Lo 7=TT,

WA NEENTE LT,

AELIELEL vl y bH—EEST=Z EMBDHDT, FENTHINL-T2TT,

s aRy M—ZE)TZ ST Lo T SR Lo T

- AR, REELT, 7l I I T ETHORELNST-TT, LN TT,

- SH, RFFLAEZFESTEEZETZENTELZOT, YNLIBENWE L, FRIOBERH Y ELZOEA
THMESETHLHWET,

C Bo LWAAIRT ENR L THREZWERNE LT,

- BE) TR EOVERDB O NIZDTE ) -72TT,

- <JEEFAOT-E BT H >

© NANAIRRINTE T,

- FETHBRETEMGRNWNELFET Z SRR TR o7z,

CHELRS TUVRNZ ENTETHONLLY,

OB E B BT E, HIILTHEEEOTHBE L Z DX HIZLIZWTT,

- BAOTEZTRARDE a—REFESTLT, BT bleE bR AL Tk,

C MESOTOOMNEN, BEERB LY,

- Uo7,

CHTLWAES QMRS TEEL, el o370 E8mho7z L, L TETE)-72TT,
s LTHERLS CREL DL TE TRLYI-TETT,

- ASHIL ZOTuTII TRy ATKT I o= TE, £H5FHIL 9 1 EBRTHRIZNWTT,
< BNTEEL < TIMATEIT &L BN TETETH DL TEE L,

- BODBL O R VICEN L XTETH ONLYN-T-TT, OFRDOAN-H L AR TE =D T -7,

<FELELOME 2HE QH9HBKER) >
OEELI-FEL (22 A (RN 4 AL A8 ) OFR
W S AIST IR Ry VAR
OFAF RN =5 VAR
54 15 PN L N
6 4/ 7 ROTNERIE VTR
FrEEminT I VR
[E BN NV INFAR
BIRFTTINERA H/INEAR
I IAVA RENE3
H ATHNZRCE VAR
[E BN L 2SS P VAR

— == == DN NN~




OAHDOTarl I3 7%x  TONRITE D TLEN?
Ea | 22 |

[ZD XK U= R EITRATTN?]
<WEE/NEROTELTZH>
CVUVMERRTE 0D,

CRE— ) EL TR,

- BELIED, AOERZRTZY Leb,
CNANAREEEOITCTHEELED Z LN T,

C <WEEMAOTELTEB >

c EFELSEEEN LD XN AR LTINS

C BOORY IEho e L ENRTE D,

s AR TGS TN D,

- BAOTLRLTerRY hEENEND

- DELSTELEND,

- HBAIRTT T LD,

VYV —F LT v S TEEND,

- TETEMD,

- BODBMEY WO BMER TR B - 12,
CNANARANDOELER T, BLZIIZEZ TN,

c  BHOTEZTHEDLSR DT LMY a—R & L,

- BB THERLDICES Lo ITERT,
CIEEIIENWEL, Ta I I TR LoD,

T ESADNDERERD Z ENRTE DG,

U oTEmD,

- 2 HDEEBRTHE ) RLONOL NEZDTEN-72TT,

- T T T I T DRHRIZRRICRE SR Lo T (S5
C BB Xlnint T, REEAILEXTEORBERIILIZZ &,

OHDNRRLS THAIZWNWZ LICIMV T Z ENTEXELEN?
YT N TET- 19
Y OYINEYANA 3

[ZDHH, AR TN Bl A TT ]
<WEE/NEROTELT=H>

B oV SVAAN

s Dl TTENT L,

C <WEERAOTELTEB>

- BERC o T, BAATRDRITHRINT 5 Z &,

Y —E o TIEESTED TR L,

XNV, TeITLA, V) —EEREIEDL, FASTE,
A BB E NIRRT 20, BfEEoTHRIZV, HEITEIKE,
C E— =& TEINT,

R EE DL DT L,

AE LD EAEY 2o 7o T,

c BOWME-oTWDE TR I I U T REERSEDL L,



Obo b7 vl I I TIZONTHIDTZW, 2NN HERs TAZWERWE L7 ?
[RoTHEW | 22 |

OMEHDERDRZMEDOHNEFITE D TLIZD?

LhoT 20
Y OYINYANA 1
e [a] 24 1

Kb, EEZEX, ML TWRn-E,

OMEHDO®K., BIALEZLIconWTIEZEI TLEN?
Lo T 19
VoY ZYANA 1

OFIZE TR THINEBNETN?
ESENANY:E | 18 |
XAAAN D OSINE 2B

(ZDXTE LB b RBEEITRATT N ?]
<WEAHOTEHTH>

CBEHRELBWLWL, 00 2R ThRIZWING,

- EREEEED 720,
CHREOEREFEEZMO I, RTERLNSTENE, bo M muninb,
WAL ZAEFIATERY, EOREY EHRTZOND, WNEZAEND,
CFEREEOZEEISMLERONE L o LD T2, ZER BN,
CBUDoTEND, BARENWESnb b o & B!
CWFEENBERBRENNTE ST D,

BN, HoEBW Lo T, ENWE o7,

CEAREEER ER RN, EEHEVHLRNE ZARH LD,
CUBEL ENWEND, bo EWAARI ERED T2,

O T TI TRy T OEEEENTLEE N,

- <EE/INFROFEB T B >

C TERVWERSTWEITE, WAV EHTE ST,

D FESHDOHEEBRTE DL I N-72TT,

- BEH ﬂfo tﬂzuué’eﬂLT% 7175)6

cFEIoTa T IIV TRy T E LT, RKGEROWANARANERBIZETH BN,
SHIFETHLRLNSEZTT,

C <WEEMHAOTELT-EB >

C WANA KRR N TE T2 b,

CETHILECOTELNSTEND, TR0zt foiz,

C F R THERENTT,

X Ty bR T T I TRHRETRE LN T,

WA ERHRETEI ot Lo T,

BB EHIESRBERTE Doz, BOORLD -WZ ERTETEoT,
C BOMED WO EEN TR LT,

D THT Ly RTLIEOTRATEBEZWL, RIEZD X, JFHLZWTT,



CWVANAHIN TR LT,

S Lo T, BWEWOELRT I o7,

C JWEE R T, Lo T,

cHER LD, K EADZEITTFy LTV, L TETENo =TT,

- HYFEHEA,

C AENET I Uo7 T, FRRETHRIZWNWTT,
CFERLEEXVRHTIBIMULT-VEBWE LTz, FRL BV LS TT,
CMOFERDONIRE & —FEIIRIE TE DO TOIN LN TT,

<fRFEH ORER >

BIZFE 11 A O&EDA Xy NI EDERMHmY F
L7zin?

OB NK RN D DR

YN 1 INA IX—FFDFAST

FRERE T N7 S48V R 4 N DFEA

FrEEmi~r L/ Ny 1

A= 1 OLhl-OFLETESNMBIAZINE L

s IRV REVINE Y 1 N> ?

[ BT S22 e/ N 1 AN EH 7

AN N 1 AANDFE 3

KAE/NFAL 1 Blo#E 1

OFAE O7Fur 7 I v TEONEIZONT

/NS AR 6 ETHEnoT 10

INF 6 A 5 Xmoiz 1

(ERt A& A 7ZEH)

T EBPREULLSERTIERNET L, Bl TP ZATT,

T ELR T T I IR R o T,

C HEELENBETHFELRER L TR HA TN,

c a—RRNFETEND,
CHPREAPLRTHWTCETCHHENDbEE L, BT IO EHOERICR-TLE
WZEIHIRDT, BAMBRZENIZETENSETYT, THIEPLLES B HE-> Th
EWEWSTIEFLIZRY E LT,

CBMASRTHOHEEAZE I ROMNMEb-TEZL, TENITHSLERL THhIZDo7200 b,
T EBTEERELEI oD,

CHETERNWZ ENTZS EATER, RADANE—FEITIED LiF D &0 2 & REFHEICR
DIZOND L o TELDOT, AEIOF ¥ 7T, HLWZ LI TE T2 TT,
cHOBFEFFEoTL bV FERAN, FELRT T TII T LBV LTHELIFEAT
<l EBnEd,

CBELIRL, B1E42E2, BOBNESZEYICEHNTICEEI LEL IV TI<ELZTY
FLlz, Py AuaTEHNTRE, BAATHLT IR LRSI RbDELS AT TNE
L7,

ORMEDHNEFIZDONT
ETH ot 8
Mmootz 3




(FiResA-#HA)

CTAARAT VLA EV)BEEMY E LT, BLhoTT, UIREONEDHELTRE, %
RO EWET,

CEXOoROAALY RETL,

T T IR TR, MR Ao A, BR, Bt CIEEA AR TE AN
KNTLT, FRCE SRV ITERERREBRTLE,

CXORAAL TR DR TE TG,

CEXORPBVOZERLILS LY FELLE, WWOREBRE SFE W& E L,

CEORMVAKRTE DLWV DITEE, BSARLEIE-10b,

CHIERBWLro, AL TR 2R T ILE LT TN TV TT RS
T&E TV,

T ELLWVWAALRANEFERD L TETCWDL IR AE L, BRIt 8o 2@ L
T, WBEAHETCRHENTETEN>72TT,

RSO FNLOEED THREN W EIZ, ORIV DAL ETLTWEREITT
INLDoTy ZTNFEIBRAAL L DETHESIMLTIEN HWE o7,

OENKY ONEIZDNT

EThEroz 7
Lmhotz 2
B EIE 2
(EftaA-H#A)

cBENL o TS D ELBID IV, TARETOBSBELN-T-TT, ERETHIAWN

CEEMEE DA N—r b, EFE. BRICHMND Z LR TE D,

A RSADOFRAZBMERR LN TT I I TT, &, BMAMIZEFYy U FI2k T
REEELKSTZZ BBV ELLEDR, ZORLID ETHLEP-12TT,

- HA RFETHST=OT, ETHHRBECNELE 72, RHEZANTEL S TENo
770

O RT VI TR L #H L T,

SO AREER EOBAZENW TR EAZ R ERNH-TESTHL IS TT,

T EBIEIMO TCORE T T O T EREESCEEARE L TH R UL AP TE I CTLE,
FAIMEFRAEZ R L CTAERA, TERBREBMNTLE L,

OFHIEEITRTHAIZNWERNE TN

TTHI-WEES 10
e [0] 2 1
(Efta®A-HA)

oL VBN L THIZWTT, REOHF DL ETHLHYITLE, RENIFEETY v 7k
WEHDTHEWELE, HDOVNREITINELE, ETHLIWETZEE B S #IC AN D FHIC
kTR,

C HOBFIZRTHTEWE B S TWEATT RN, TR EEAR Y 2Rk 00T,
XONWY HANT, WORFHETEX-W\WTT,

S ZIEABBNW LY, AbBTcEnn, SEIETWRWEFTIC S 78 LRz, TH¥~ 4
T OIS S 9 —ERET,



OAROTa 7T I T Xy o TRIKICOWNWTOREE (Hky)

CRMNZITEE L Do 7= TTR, TN ORI KNERZ L 2B TERXTETHL o2
ERVWET, TELLRILLFEATDEIT, REHFLETHWVWRBRN TE E LT,
BINTETCELN-7=TT,

CAB T DHAEDLEBNNE T DNDEET L, RHEANIZIEANY R —7H 0 03 7=
S>7= T,

ca—b—, BEY—ERL, DKL HoTEDFE LT, EIHKRETE o772 LBV ET,
HVNEHTXNWE LT,

c NA NI ORC DBV (FRT - M H) | T, xR EREDbL R T, LW
ZAHALBHoTNERWETR, FEBIIMELTBVELE, bUREI TIVET,

CERL AENINAEMICERD Lo =TT, HEORBE ORI LT, @HET, 7o
T I DOFRTERERN O AXNGEE AV T VT 0 205 AEEEIR &,
FENZAT THHE BV E BN ET,

CER2 G, ZOXEIBRTIEL LWEREO ) U EERETHE L BIZ, Bns, Tal
FIVTary g =R ENHLE, AMELNT v IO NENEERWES, T
WATONTND D TR TZEW,

B OO RBNICEGOARIN RN, BIREOHEFTBITS XA I 7 b by, o
FDOAEXNH DL TR -T2,

C KEFEERHHZB ST CWEEEE L, HBONREHITZNELEZ! PSS, &
TRERAZ X HALERDIZIEFEININTT, I—T 4T 20FNROLI DINnoT-
TY, BEBRTRA R E, HUREHI T NELE ! !

MF & &L A%OME
AR CORFATH -T2, BMEDT 75— NEDLHFECTH T2 E¥bh
Do ATOMEZWEL., KENZORITFTTHETZY,

CERIZONWTE, FIETE S22 EnD, SIS L Ebh 2 ik ¥R o E A
KT 272 L ClEDT, SEIOFEENL, BIEZMAZ2A—7 12 LT, SINZ O
A HFETHED TWDIT D EFEE LT,

AR NEEDDIZHIZY, RN EGERLE LR L RE R EENEE
FER L OEENRCOEL oTe, RBIBIHELZESLOHEELEIZL, 299752 L
T, BE/NFROBEDRFEEHLL, Tl I I THBEDSEIZLTH LW
EEZD,

RN O T E BT B OB OWTIX, HEFRETED ST 2 DB Z TR iES T
DR BRI - 72, REE IR/ NEROTE LT b O/ W TR, BRI
D HMBENI N EE XD,

KOS TIE., OBV RGEEOFADO WL . RELWRBNTX AL
Ieole, BMEBMNL G KGFEE 727z, KFEEL Z 95 Lo 2B X HNE %
BEVIAATNE T2,

CAEARERR DY, B ZALORNCEHA L T\ o7 Z &b, =7 a < LBE A Iz oW
T, BTOREENH -T2 (ZHIZHOWTE, MiROEHEICMEFL) . TDIED,
AT IR O LT, REEOBRMBERIX, LGITTIE >R LneEEx
5.

- TR T T AOHAFICONT, FELELRERICERE DL Y, BETDHHAUINRY
HWREIE o722 Enn | SRIFESFERRONE TED TIWE b s,

CEE/INFROTEL T E A O ELEBIR, e T v T EmE UTEREY O
WRET, FENTo7eh, BAEWVOIERS VIZH I LIZY 2 EOREN R 2 72,



- BKBORKREEBICSEEZZET, —ANOEVDODTATTIHREL THDHZ EHFRKL,
HDOADBEBWEEZBEIZ, SLICHSNLNLT v 7 LIEWE K U8B0 T
ETCWVWDHZ LT, AROKREREETHD E-Bbhs,

3. A FOIFERREE

AR M FEETHRICIE, VT AT AT ORED 22, [EWRFEZBEWVL,
BEOHMHETE— L LTH BT,

OrRA AL DM

7 =7 Y%A b https://programming. himeshima—hyper. jp/

HFITONS=E v T O
¥

I 2RER.
IR T R ERCERL. [T SE-EN] e T hE L
TR E LR LTS R DR TEh

P TLE&a SR E P BRI s O P AR T R Y
EHMIDRE. W {3 S BT ELM— - LET |
FEEDTE. BRES el T hiE SRS R T CE L
T REF e L+t EEE, BRSTEIFLERES L <]

2.MBBTIOQIS=Z2VFv T - - - RE?

EENGERATEE. HETORTFOTSE T3y - 7RAERET LR |




@CNET ¥ ¥ /3y RO S LA 7 L A

3 H 3 HDIEEBEERLRY — &ya/f_£M%%mwat%®®¢¢&&ot
T, BEBRPLRFLIZTE edvolz, 7272 L, BT A ML TSN 272\ =D T,
W EF OEAAR L 13RZHE L TH B o7,

@A 78— v b T — 7 #2252 FT Facebook ~—3
4. Zofh, 5%z T

(1) = P=T 7V R =T (@7 = 2T 4 31
20204E 1 H31 BH~2H 1 BICEENZT7 =2 AT 4 - UZBWT, 1 O h—7 % v
TarDONRRXU A RNOEENHY , IBEEIT T A T NERLESBIOEELEMN LT,

(2) "ANRN—EEYTITA AT 4 A

MEENGEMPED ONTETEE T 7 A 7 R ¥ =3 WA 7 4 A, 5FIC->T
ANEEHEOEELE GO, 2A1H, ::&:/\4’/\°~éﬁ%4f?'74’ MA7 ¢ A& BHER LT,
ZOFT 4 ABETNN—LE LT, REFBEOEDIENT 20 THS, 2 HIlZiIfk
BEOITHR¥64, 3 AICITRERED ITAH 3 402 AR &2 Elid 25 2 LN T&z, 4
BRIZHEIED ITRFEAAL Z—F v M, 29 LESAEEZ B LT, 5MEDOA 7 4 A%
Ewmﬁimié%ﬁﬁﬁéo

R L 2o 2GR, R FRANCER LT EEFEE2 ) ) R_R—=va 352 LT,
4»\~&E%4f7‘§4 FAZ7 4 AL LTHEHAT S, £ VHEEOFTEIZL U T, F1AMK
ELTOELHLLAEELTWD, EEITIL, 4%%@J¢ém¥@tw@%vww~A
LT, RFETEZ X0 ETHILOTHD, BIE, BRI SOH 528 & FxR
IIBEBEOMBETHLHY, ZONARN—F T 4 2% [2BEXF) ) RXR—2 g9 0DF 7 1 AT
FIHEE] L LTEEL TNV,

FOTHILT, FE2FEIDEEFR) ) R_R— gL, 74 AMEH2NE T E—T
Y ReE—k LT Z & T, ﬁ%l?747/b%ﬁ’#ﬁbfw<%®f%é

REMITF Ao 55 PP 3 A DA SRS R DLT

BRITF-r ?;H! el a.ﬁ:r?# =

WA E—3-1 [ Bclaguikaisi. Sae

BN FE Wl N R R LR hm
o LI i Tl Tl W

. -
FETIATE G
e P e B Frordin R

EETT -8 B
il e G 1 S nrrs
s

-
T T ] e s werew
(£} "

LIk
(OCE - FA R, L #T)



F—7 T — 2 FiE et

~F—TF o F = ZFERMEEY S T —& T AT T Y DR~

1.1 H B

F—=T T =2 LiE, EeMG AR, FEENRAT LT -2 &, LN X —F
Yy MEZB U TAESICHMATED LORHTLIBHOZ L TH Y, I AILFEKIZINT
T, ERSAEEMMTE T — 2 2G5 Z LIk v, #IR3 iz 23RO 1[5 )
L2 eSS TVD,

BTk, =TT =2 n a7 A NelET LR EF—T T — 2 EFIER LT
WERBE DB IZ B DTN D,

— i A—T T = Z OFIER 2 RET 520, RESCEAMGEIEALTLS 94
ERBDLN, =TT =2 PRBELTND EITEORTEWVIRIICH S,

Z I TAREETIE, RROBNGEICKIL, A—7 v T — 2 ~OHRE - FLEED,  F
FERERTEODOARy NEBET - LIk, A—F o F— X OFERIRER XS b
EBIT, ABRORGENOLHT — 2 BOWFICETHZ 2B E T 5,

1. 2 FEAE

BESSENE]ICH L, A—F 0 F—F ~0HfE - LA ED, FIEREZRT 200 A X
v NEBET D,

AR FONFIZOWTIE, #fZHBE LI —RKOTAT T a2E T 52 &
EL, AT T HFERERET L L5 2NN BRET b0 ET 5,

2. EEAR
2. 1 PSR
= 1 BAEESEE
EHEAR EHAS - KR

OA—T7 T —HFEREEEI T —& T AT TV
F A5 Fn24E 3 H 26 HOK) 13:00~17:30
WP azito LA KA42F (K& 1—5—1)

(A= Ar NN
13:00~15:00 F## i (Web v=t'F—)
O —T T —RLT?
O — T T — B EE LT iS4 2 RN D FI AR
O —T T —HOPRUFTMEN T AT
O —T TR ST T AT T DR TR E S A

T2 5
3 A 26 8 (K)




15:00~16:30 7A 7 7V (&¥5+Web Google N7 T 7R)

BT 7o Mo 370 O TRl 2 D ITRE, E72 1308 LA A i
R, ZIUCKI T4 —T T — R e ol IS T AT TR
O+ Web Google N7 TUk (2F—2D)

SEHIBI  16:30 ECTAT 7 — e EB R~z

16:30~17:00 &HFEF -FA (Web  Google N7 TIRNTTATHUZ)
BT —LDTAT THE, MBS INOT AT 7 L5545 B THAE

17:00~17:30 BEH T AT THF HE (Web 7=zt F—)

TADORER BHRTAT T 25K, (KEBEHE ., BHEx2)
EROFRIZATVET,

o) A )L R KGR YEER S 1D 7=D | KRk ) Web TOZINZBFEVLT-,

2.

DESINE 5 4 Web ZINHE 25 4
iERN 2 4 AKX T 3 4

2 G BT
A= T — 2 iEkil
H EZ K
NS B N TN S B B it 22 BT
BODIK 845 (L 7% — /#5748 ’lsiE AL 7 RS A —

B R K
BRRBAER—DAT AT TR KB/ BB BT /S —




RREATAR AT

W OEERC L A4 —T 7 — % DA Fy hU—27 FORZ I

'|
Al NS LT AT T Y DD ST Web JeD A L N—LEELA D



TATThFLDD Web A L N—=ET A FTHHLE D

2. 3707 LDHEDT

0O13:00~15:00 FFEF-al] (V=t'F— 1E1)

Xy NI —=7ZMEILY = £ ) — (Webinar) THATTHRZ L TH DV, KR 520
THHFREED | BEATOBEN S 220 R U, BigIIREH TERIR R R 720
TG NI AN D T HMEMm m CEP U CHREL T2 & BEEK THIC URL 1L
TEM L, SFICEALTIEHNO~A 7 L A= —RNEEH > TLEWVRMIEANY
VoUW ELTHESHEWEGR D o703, HOMEZ U TIRER LTz, %Rz n
B Tholz, v EBMEOEMIET v v N TZA AN OEEZ L T2,
1) v=tF— (Webinar) (£ =7 (Web) & I F— (Seminar) ZAHA G HOETZEETH
D, Web BEIFT—RF T8I F—LbMEIND, A ¥—2y M ETITRbDE
RF=Z0LDO, HLILLKIFA v E—Fy F ETORIF—EEiTHLEODOY—LTHD,

O15:00~16:30 TAFT 7YV

TATT YT —~ HWHOREEA—T T =2 TR LE D | | TR LT,

I FBMEOEIA LD A L N—L Google N T T 7 N TORIT I NV—T%/EoT=,
Google N T T U MITN—T AU N=0EE RRBOFERNATE, Ao 720 Hff
HIZTETHENWT o, DRI 2 F—20 7 NV—TBWieied | OGN T N—7
DFENRUNZ IR S T2, SRITF TN —TDRIRZ IR & 50 ~y FEy hEHET D & xt
JRINFIRE T8 B,

016:30~17:00 HFsE - A
DA NR—Z L BT AT T DFREL Web BIE OO EMAEZIT> 72,

O17:00~17:30 HBEHFT A T THE - #BiF  (Web 71 7)
5F—L(EALET) NG L3 F—LaBORE LT,

Fila o v A NV AEGERIRBEN 2 TA T T H TV, BUED ZORZRNED LT
RN T D=0, ROBRPMREET 2878 o v ) v A L A JEYE RS 8 & O 21T
Wyt Z &34 —7 7 — 2 FNEH OME D A THIER H 2 & 5,



2. AF—F o TF—2FNERREE I F—&T AT T V&R 2020.03. 26
I T RTATT YUK TRICTRER ZSINE ~A —VEE LTz,

020200326 A —7" > T — X DEFR L B

https://drive. google. com/file/d/1Th9unK2KQdanY24sbmb5impzDIM4aFKND/view?usp=sharing
020200326 A— 7" > 7 — & OFI|TE B

https://drive. google. com/file/d/19as—puv7gt41Py_hKx416-mgqRtp_BfE/view?usp=sharing
020200326 K37 AT 47V~

https://drive. google. com/file/d/11s—j4LpSEql_JKpmJwXFalL9526t9M11Q/view?usp=sharing
OA =77 —2FH - 7%

https://drive. google. com/file/d/1E9BQINOP25mbG1V71InnQ50aSS7naj7U/view?usp=sharing

3. ¥&

LR DA —T o F—ZFERREY I F—&T AT T Y ORMEICEL TX, FERT
BRI FN & COMIBIN Lo 7e 2 LR av T U A )L R EYPERBS 1L D 72 D DO REUE A ~
FABELHY, ZMEEZEDD Z LI Lz, v MEEZTOIISNE 304 (&8
54, Fv NBIN254) CTHMEEIT T2, BT T AT 7V ACEHLTCT LY — 7 030
RENHER T DRADT — X [UE S Hisk 7=,

ST RBME L ORFEOH T, IEEE, A—TF 7 =Xk DEmMMBPED T
WRWEINTE LT, =TT —=ERED LIRS DD, ED LD R TT —FIUE
TELONRE | FBMIN TRV S Z WK S 72, —EIZEF0A > M THY A
HEHELT ZLILTE R, HELDAXRUFERBLEZSDOANCEIVFELLA—T T
—ZICEHALTHEL TCWRE T LT RETHL, £ L AT T —FDaia=7
A4 ZfFo TN RE LU,

©'S- WA )



TRTEE FHREILVEREE HEREE

1. IZC®IZ

- bOHETHONAEREIL. HODLLON Ry NU—7 THORND IoT . NLAHE (LIF,

AT} &WV9) 7R EOMERICHEV, BRI KL TWS, £72, AA-b—AOE VR HE TR O HE
Wy, 5 BEIN., ZIKIChbE>THHENRTWS, 20X RIEREH 5D 558 TR RAICIE N
T5HZEICEo T, BEFEBOME, 0%, AEEOR L, BEORBIIKREREEL G2 T0D,

ZO—J T, ICTIEAC L 2 EMOREG e F A, MERAEH ORHESER & 720 BEOHER, BEL
BUWAT— I RNT—DNMEEREL, BARFREEZSEZ T —R 3B E 220 RNTH D,

2. WY

AREHEL, FRRORNEZEE 2, GBI OME, 2Rk, AEEZ S 5 LI, B¥oSET
(CSR) d>—BgL LT MEHR (EHREHE) | ICEH LI AMEREIRE L LT, TAMEAZMEE L FROIE O
DI=OICKEL 7275 AANOBEE] (MEDOBEE, 774NV — 4% -EH. BEOBHE), [ZE&E~D
Bl (EATEHR#E, HRtx=a) 7 0%, HEOAE~OER] (FHR7 72V 7T ¢, HEER
HE A PEMERTESE) O3 SORET MEHREI L] 2 TOMO L HIcEk L, % k) 28 [ME#RZ
DO BRICRD BN DHE 2T LATE) (NMEEREOZDODERET V)] ICHOWTERK - EH52ITH 2 & T,
EORERFEBOELX S Z L2 HE LT,

( AEEEORHOBEESIL )
 IREEROESBICROENESARHCHR]

i S ]

BADSE |
CAEOHE IS4 SR -EBA -®RAOBDE |

ZENDACH HEAEE N DAL
- [ A B - R
-MEEF1 T« - WP EVE T 1

= Mot ERE R

1 NMEREE D 72D DIEHE T /L

3. EmAR

(1) TEMEINERE I F—

AE 8 2T (FIR. BEEIR, IR, sEUF, =ER, IR, BEUR, R CHE#RBEDL LA
MEREFRROMEL FT H 2 & CTZRHEITHEREMOM S Z L iTktT 20 272> T [K3%) &5
2. BHRETNDOBZZ T EATHEZELLEML T [T & TR ICoRTFD XL NEOEIF—%
BfE L7,

ML, kD@ ThH D,



OEHRE 7 VY 2 F—in B

F—=
H
%

—

E

Fm 3R

A {%3

<GHET >

D ARZEIZ AR SNS D B R AFINE i nﬁmw\%iﬁx v N NHEREE + SNS R EOXR !
cABFGEE9 H 4 H O (K) 13 FF 30 43~16 FF 30 43

- TKP H—F 37 4 PREMIMALGTPED &A— 7B (BRI G HEEXEREE 1 T H 2-15)
(50 A4 FRE (FERTHOAE 18 4., U HBMNE 12 4)

[/ NE3ICEBIT D SNS ~—F T 4 o T ~ERCThED 5 7 Fa I B VR A~
—MAEEEN AT - ToT B e HitE e AR EIFE RE BEE W K

[y bOANMERE - SNS D% EEFNEH  ~#rERBRZEL T~
ARAV—F7F K

SR O T

BT i G A > A~A U—F I F K

OFEHET T VERY I F—in BEE

F—=
H
%

=

E

Fm 3R

: LINE, Facebook 73 & SNS f@{lﬁlkrﬁi&ﬁm\ﬁ% P 2T - TR E W0 R HEEH !
CAAIEHE 9 H 26 H O (OK) 14 1Kf 30 43 ~16 IRF 30 4

CHMES K BTV ALE (BES RATETTART 2 TH 16-1)

: 50 4 FRE (FERTHLOAE 51 4., Y HBINE 52 4)

uﬁ {%3

ry~vkw%?4?mﬁhjxakﬂ%~ﬁ%f%zém%%?w~J
MRS T v 7 A= T U w R« Doy 10T FIHEREERE EE KAV
kﬁﬁ%ﬁﬂf@&~t%;J74ﬁ%7bﬂ4%—'Mkfﬁ%fi

<Hhi>  biE BT K SO T

OIFHE 7 VEFE I F—in &

CAERRIZ R D DL DR E X 2 U T 1 xR

CEFIOTAE 10 H 9 B (UK) 13 BF 30 43 ~16 FF 30 43
CRFETTHUEA R T T Y 6 B (RHREIFTFEF 1L TH 4-1)
D50 PR (HATHIAE 534, U HBINE 42 4)

D AR SRD SN2 MR F =2 U 7 1 KK

FTIAH T =L TES ElRE X2 U T 1 FHOIE)
T 2T B AT N UBRASE A RE K

<RERI> A ME K

N .. T .I
TITAL T —LORT
— 61 —



ODEHE 7 NVEFRE I F—in 5HD
T—<: NFELE AT O Rk

H B SFocE 1L H6 H (K) 15 K00 43~17 B 15 4y
% T BERY —FR—27 HHX 1 SE A A = AR —L (RETH N R XA SFE AT 134)
E OB 80 ARRE (FHRIHFIAE 101 4. ¥ HSME 96 4)

i T TANTEBIIREDEREDY ~ N & AT OITARSK
EEJE/\HIE %) ﬂ‘ Za ﬁi%ﬁ%’f’i& I DR K

<GEAR> B BHRT K S ORRT-

OEHT 7 VIR I —in =&

T =)V AT 4 TICETe ) AT ERR A~ TTE XD IERTET L~

H W aFoct 11 A 27 B (K) 14 B 30 43 ~16 KF 30 47

% pr: 7V (CERETHET 1 T H 6-28)

E B 50 ARRE (ERTHIAE 55 4. Y HSNE 52 4)

WO Y=Yy VAT 4TI U R AR~ TE 2 D ERTE T L~
BMREIET v 7 A= T U » K« Uy o]y 10T FIFBREER IRE REMEER
kﬁﬁ%$1#LW~t%;U%4ﬂ%7Fﬂ4f:—wﬁﬁﬂ%fi

<> LR AT K MEBOET

O©MF#EZ NVEREE I F—in I

T SRR B S | S EROERREE - S

B W AFocE 12 A 10 B (k) 13 8 30 43~16 KF 30 4

BT ERRARE LT 501 B (F)IIREHATIERNT 2 T H 2-2)

OB 150 AR (HATHIAS 64 4. 4 H BN 64 4)

W TSGR DS | SCER OG- Sk
[gsEIc AT RV FEBRE]D (V7 r2n—F)
P24 CLOUD—TA  (REIGHB ARl (- I

GRS RA PEE IR ORE T Jn 2 — RO



DIEHE 7 VT I —in B
T—< IR N EREX 2 U T 0 xR

H BEF: 52481 H16H (K) 13H305~16 30 4
o o7 BEE LadEnr KaE=E (SRR BBTART 3-201)
E B S0 4RE (FHAFIAE 674, YHSBME 694)

TSRO DN D E#EF =2 U7 1 55K
FTIAH T =L TES Y X2 T 1 FHE)
T 2 TP B AT N URAS AR RE K

i) A oy
<GERI> AR BE K ST P OFR T TTAL T — LDRET
OFWE 7 /WVEFR T I —in #Hi#

T —= :SNS DR AFER 1!
Xy FOANMERE « SNS DK FEOXER !
H B Sf24a41H 240 (&) 138130 45~16 K30 4y

Yo P IR EIRE I E A\ PREIIE TR L TH 6% 1 %5)

E B 50 4RE (FHAHFIAE 94, ¥HSME 51 4)
MO TR/ EZEIZBITDASNS v —F T 4 T ~BEL TR 5 7 FaI BV R A~

—HRAEEE N AL - ToT M iR S RFHEEFRFLSHE BE W K
(%> FDOAMERE « SNS D& EEFNER ~#EXRERAZ#E L T~
A=A Y —FT7F K

<GEAEN> PTER i K <G> A~vAUV—F7F K ARHE P ORRT

=TI, U - NN EIEE O B CRITE T & D IEMEINC, AMEABE L HWRG
B DWW T O E FF ORI Z A2l 2 T, fEESC/NV—7 U —27 2@ U T, ERERICBIT 2 A
MERVE DA & Z DX RIT OV TR « fgil Uiz, F72. U« AN ZED AL X0 [oT 72 EOFi 7= 72 lE
WEWEFNEHT AL THLIZENTEHRFIEH TORAY v b0, ZO—FTEALTWDHT-A
%%%A®E%%E@E@%&'W%%ﬁotoit\%h%ﬂ@%%%?%@?éﬁﬁ%llﬁﬁwt
72WNT2 0 SR OHUBMED & 2 BRI EARIZEZE L2V 52 LT, ZOHIBOSINEIZ LD FH IR
otﬁﬁ@%~véﬁﬁiﬁlﬁbto



(2) BHEIT LI LURI T A

AT O R ETe AR DZALRe, THUCHE S T2EHE 70 GRS THFRZ I 5 BRIZko b b5 %
5 LATE) OEBEMEEASIMF ML TV 2 & T, AMICRLE L7z ICT 72 & OfFHul {3 B o1
FiEa BT, RARBFTREHORELXD 2 &2 AR L,

DOFEWRET TNV U ART T A in #1571
T—<  NLHEE TAT] BRI, iz beo T T2 2iE?
H K. Sf242H 148 (&) 13KF3055~17 FF 30 47
% Pt VY IAR— (fEEER TR XK 2 T H 555 LY 7 K45 )
E OB 150 AR (CFRTHLIAE 1944, Y HBINHE 176 £4)
o DBRERE)
PR QTnet BB ALE AliF A K
[RZFPEE O WAL & W mER
JUNKE: TERYEEE - gIER 20 BN K
R BIX E DX D0 ~HEP S 2 < FRICHfF S A mEEO H D i~
Rt s BRI 2 ety 2% K
AT IR - RFEEIEZDD?
BB AE REAE W R BT K
[NV FR~AL DD T2 b6 THD &1 ? )
a—F 4 A —
INIEAFE A NA R—F > N U — 7 3ES0980T  EEMFE R AR i
FENEE B R

il

y

AR WIS

JUINRS: RIS B - Bl 2l A K
Rt e REEHFE 7 0th 2Yv K
By Ry e Ik L AT K

< Gl >

<> EE EPE K S O B T R R DR T

(3) TOMAMERIEERX L LTI

DIFHE T NI I F— « S URI T LOFMERS Y1 FOIE - A8

WHETAEREIF— YRV T LIONT, T — EER LB E (PDF 77— %)
WA T, BIF—=RV R TLAOEA RO D LI ICEEERK Y IAA TR RE<— 2 2 I -
N R

T, BRI O Z G HEERZ AT AT, B3 —« VURTVTAZEBINTE o
KR DJF 2\ b MIEFE AT T REIT T2,



.

.

BA R 5~ — 7 (URL)

TEWE 7 VERE I —in B9  https://www. j-moral. go. jp/rlhokoku_miyagi
FERTE T VS I —in BEFE  https://www. j-moral. go. jp/r1lhokoku_gunma
BT T IIEFHE Y I F—in @ https://www. j-moral. go. jp/r1lhokoku_fukui
FEHRTE T VS 2 —in JER https://www. j-moral. go. jp/rlhokoku_kyoto
FERE T IVEFE Y I —in =H https://www. j-moral. go. jp/rlhokoku_mie
THHRE 7 VY 2 —in FJIl https://www. j-moral. go. jp/rlhokoku_kagawa
T T LVEFREE I —in BEL https://www. j—moral. go. jp/rlhokoku_tottori
BT T VI IS —in P https://www. j—moral. go. jp/rlhokoku_okinawa
THHRE TN AR YT A in &l https://www. j-moral. go. jp/r1hokoku_fukuoka

|

HHREE FHRESLBRESF—inSlEBELELE

=T PO-THARRL. HElTeaRsE leo CEWRLSHRICT, MPETAERTIA-InBal (=l Pkl
. WiCEAREE. [Saf =Ty RO —0i0RHTW) SELFLE. CoREr—-T0 [EEDaREsNene SRR
B Ry b A - SHEGM P | T -TIE, EERID R RENET T e N TR 20 F
TESEA~] TRy H L R el bl - R R T~ IC 2N TR T TR T R
WS e S SR - MR R RS T . RS LE L

IR TR B NG T 4 o M TR S S F 1 S E S A~

FUn o - TAKEE ENPE =5 B E

PROT—AF AT TR, TOTE B ':I.-{."- FEDLPESLAYTS, Teis
EhEH S TLRENS YR R ELEAFIC DL, BiEREY - 10T EER
ME T TR T L.

T-bry Ak PR ET SHALERTE, SHEOEY - EaawEel tifta
RS EEN S L EERR L,

EED T ROl e - SNSOE E X IEE -l LT )

AXAI—FITF E

1990E T, ¥ ROIRTECBERTR A EAOEDET RS AT OE e e T
Effmoiit T 1080 EClED,. foo S -Rw b ETERO A 2 MEHRCETEE. 21
ook DRSS, TR EANLERNE I A S, T UL R AT
A=, mr. MIETE. (PR EE SN S m PRl A e SR R LR
BN, BRELTHNT S ADEENC LT ERAR,

M2 HEHAEDER

TR~ 3= BT~ TR 1R EF 2 U

FruwdrFe-raaelLmret X 9E E

TEC+ 2 UT- GRS TE. LGB o AURESEL T 2587, A TR, 408
ML —FEfEn, TR Urrm AF e FRR ST TV s Uli-EL e eaT ¥
CECRERALELT, H4O08E I TIEE AT AETORAEIC, h- FICERENT
LISt Ur s Al s, SEnlLuvhDeilly, FEBrenToarE
2 T W ST FIEH L SRL SR - HRTE DT, S-S
EELFELL, ENEE. Y- LElD TSy FOENETS oA TE. ROENEE
.!!""ﬂ-"'?' R AL T S S

ﬂ HEEmMS T 00— (POF: 1.45MA)

X3 TN—TFT— T DA - B ORME



QFEHRETZ NV [Al OY) - ZEBFNER ) (IR HE3HE =2 T Y OFIE - BlfE

AR E LA H L W— e BEHITH o0 0 03 < $b¢¥%ﬁ%ﬁMI%ﬂﬁﬁﬁéﬁzﬁ
BT D LoD, HUIMBEEIZEIT D AL FNE R OL47-E61 % 5 T4, AL FNEHREO AME - B Lo ~ 77
JURELY A %F#A%%ﬁ%5$mﬂﬁb Web b TEUE L7z,

AL FFE IR DIFHBI 0 5 FHNT SR, ¥ 7 o—3R, SRR, s TRV ILVERE
E M E RS %Mkbfﬁwtifwé AT HeffrizBI L <, M#m%%ﬁkbﬂo¢m¢
ETHEALS D, R vy 7T 2N, B, BrY— (Iol), EEED AL 12725,

Mﬂ%ﬁ%@A%-ﬁ@L®b77w$ﬁﬁw Mﬁ¢~%$m®5$mia$EWfﬁ%$ﬁﬁ
Bl Thwnwizd, 7o — L pEOREG 2 M@ENICEM & LTI EiFTnws, iz, ZoME 3%
EETN, R, RiBEFEE, TTA N — AFEERUCET S AL IOV TTH D,

SCERERIE, AFH OB R AT BASIRE D R4 5] - R EFORA R E L,
M ZEBILRE OREFREIZBI LT, ALICEDRRENRLARA » hE2FEFLLTRBY . SATITHN
DTV E LT,

COBFMICED, B3 — VURT T AICBINTE D o205 2 IZAB LTV DR E k& R
T, Web a7 o YoFfliEL XU m— L, Fk, FRWZZ< 8 SFEEOFEENEL LV IE
<. BAAMICHMRTES Z LN TE, WREBRLOHCYE, BEE~ORICEYTTHH ) Z MR
FHE & 7o 77,

Al i) - 724> 72 F1)3E A 945 4 (URL)
https://www. j-moral. go. jp/document/2019report/Al_jirei. pdf

ABHNE

U NMESRICRBIT D AL FINER oM EE 54

(1) FEGRFRAL IC L D /80 « _R—0 U — R L Th =]
(2) BEYEETR AL ICX DX 7 v —E R hZE)
(3) )I'g;:uunn ﬁAI ié%ﬁ%ﬁ“$ﬁj

(4) 'V —IEa0EEE AT 12 X 5 B A RS 3R A
(5) AR ALIZ X DT RV IVEREH

AT FIVEFRED AFE « B LD R T 7 LRRH 0 T EUE T~ X 5] 5
(6) F¥v AR ~AI OFEE T /LREEG]

(7) ABERA AL IC X 2 debE =m0 e =451

(8) BHEhiEHE AL | L 2 A2 10 g ik R RE =45

(9) HRBFHALICXL DT T A R —[HEEEH)

(1 0) fEFEDHBME AT (2 L 5 HEREE

L T s

ANAEE (REZTILORFEE. Al - PRl RnESS

| P |
oFECHirRalNEReTRR S
107 IR L& T - AL
I BRSETE L2 S - R RN
i e 30 il r'-l.-hah
AR BT a0 AL R
EmERE =1 MRS -r.'.'.'r.-.- ERER

PNLT T L ETRET T TE S S T S8 L T
B} Firw e FARE T T e
vy LRI B R
E EREEAILZER ﬂ-.:"!-l"l
"i:.J:I.l'-: BT —HEEN
R h:lr.:gm

HAl e ERTRIEEe

f - B b R TR

X4 Al O] « ZRpFNEHERENR - X7 m— Nl



4. R

T U= MERNSELNTZEI T — « Y URY T ABINMEREN D OFHHICOWTIX, B — -
VRV LABRIZH LT TETHRW] TRV ERIZELEANIL 6%, NMEEBROEE VI bertf
bEE T RE-T-] LEZELEAL% THhHoT-, RO MENEIZHONT RS EK U] TERT
71 LEELIEANTMY%., FBEOEIT—IZ [EML] EEE LA T6% TH -7,

h;?:-:-'- — AMEITHT LR

Lo b
Bt
i

K5 EIF—- T URTTA K6 AMEIZRHTDE#R (FWwEe oL,
ENUNRS EEOHENEML) OEEY
i O BER saz FILIEEOEZT—~0

L

X7 ®EOMENEE R C 720 K8 WICFAUBEDY VRIT7AMN
B S D GAS M LT

Fio, BIT— - YURT Y LOBMEIZT TIERFFET « BETH R GRS B BINT & i 2 ~ o
K« B EED DT OICMVMATE D = 7 R—= TOBHE R 7N — 7T — 7 B EIZ L D MRt
DNTHEL, FUMESEBIFRE D V=T U =T B ORI 5 THRDS, BRORMEFE O, 5B
D ZERIZS UT, BEEIT. FEEI~OREGEICT 2 FHIR IR EORIS 21T o 72,

5. ZBE %L

EROFERNS, B F— - VURTVTABNMENSIL, B TEWEHMEASE S NT-DO TIER Ve E
25, LvL, B3 —« YURTTLABMETZ T TR, TOBMENETH D% BHGEN TERT 2
LT, ELMRDEMBEREOMEEFEBIEICLTZVWD T, 5BITELIF > THEHETE 2822 TOMH
TR CRAAT T 2 72 EZ2RET L7200,

F7o, BAROSINE L, T TICICT IZHEL TWA ANEEN, EBEIZ N T T MIZ# > TWDH 0%, ICT
WEELSBRWARZNEE LTS, %%, BRFIESLT 7V ORGTNEZ RLE L, ICT #l0E b Bk
FiH, BRI LTS D L TRE Lz,

ICT HEA T Z R T, WO THENTHIEREZRGE - ZETE DL ho7 2 EBFMEMZ EH T
=K. IZTABHEMLTWD, HrLWHEINEFIHT2BICH, ETVEEMRTOMLERND D Z L ILH

ICAETHDHZ LB BB TVEIZN,
(OCH - A 0, 75 k)



AAOTFHRFE o2 —DIEEEIBEERT

1. [FL®HIC

TEHB IO, FHlry NUV—7ORE, KOy NT—7 EOasT7 IR0 —EAD
FFZLY, THFROFFERIIHRO B EARISRE L T0D, UL, EliEory MO UERWTR
72 EOTEHETE & ONFBEEITIREL D —FHTh b, Fio, V7 U v 73R, BEEOFRHE RIS
B, 7oAV =a—A Fv ML EOREN KX 723 IC 72> TE TN D,

2. BIEBEEAMEEFLES

RS T T, ORAIT, POl A AE 26 < 5 2 LTE, 58 - 3Ub - (RS Eh rai
(ZNZ LTl DI T B IE I 6 2 3B DY & L TRBEE SD NE - B - sk a . ARFZERTH
Fro, SE7RER &R, AR M AN LT EE - BRI D, A, MR ORERFE L Y =
VEEOEE, SO, A - BT, T TRT 7 4 7T ORISR ETh 5.

DU IR IR TR & LTI OEEEE 21T > 7, OBFE T LKOFME L ITH CEDTHIM,
OFERFIELUIMIFENNOT ORI ARE (EEHTH 5 72 OEBHERORR AT INTT D) | Qmlind
TSR & 22 AT 2 D & 9 FERIFOUALRFORIRIEFE, @ F L HLHNTFIFEDT 7 el
T AT DS, GRHFAT 4 7RI v M EOFB A RN G oo LGB OHEE

3. BEDEAKBZR (FR2 9FE~HHTE : 248 5 EHDAD 3 5F)

FIREROEELIE
5 MRE | geEsss | EEEERE | 1 TRSVT47 | FHUOAA R
N N FHEH (N SEEBE (N BEESHESL (H)
BHTERE 39,410 9, 140 9, 561 4,721 141,121
Tk 30 £E 36, 160 4, 344 9,537/ 4, 431 130, 557
TRk 29 FE 37,078 3,873 4, 840 3,971 126, 555

(1) FesxAERERDEE
E R DRI TR

ﬁﬁ ﬁﬁ "j',.gg 7" Eﬂ: E}I’- )‘\7 R P VN = * 'f _ *”% | 5 3
P | &2 1aB | 1A | & | & |7F0 (4% |2c| 22 vy | #Ee | Hox
R B PR AR BisZ i L EE e | A1

AN
;_:ﬂfjuﬁ 3,606 | 2,429 | 2,509 | 10,774 | 4,306 | 1,368 | 2,500 | 940 | 365| 1,401 | 1,887 | 7,160 348

38:&5%5 3,878(2,492|2,753|10,367|4,081 | 1,115 | 1,783 | 373 | 299 | 1,234| 3,092 | 4,160 533

A 3,966 | 2,203 | 2,961 | 10,312 | 3,567 | 709 | 1,763 | 863 | 431 | 1,483 | 3, 751 4,915 963
29 R

mREITA X2 FDOEf

AR M FrfEE ERSIER (N
MR IR4% 7R2H (B 1,086
PA=L A2k & O 108278 (H) 841
DYVAIRATTRA 12228 (H) 1,287




EEEDFIRRNE (GRE=R)

R PRITEITEN | ot | TROFE | TR SE
aYE1—3PHERE 103.9 56.8 52.5 52.8
E=2 97.5 31.2 37.3 37.3
EERRY Oy 91.1 32.2 37.4 36.2
AV F—JL 103.9 32.0 26.4 28.1
FHEE=E 1 105.5 31.6 29.3 32.2
THE=3 Fn=) 122.7 20.9 21.8 13.2
RILFATATIL—L 140. 2 16.0 13.5 9.8
BYSER 2 A 252.0 6.4 6.2 52
REEET — 29.1 28.1 26.9

KR, PR PR, 07, WORIBE O

a7 I 72 A% (lightbot)

Tl I T AE (T—FT )

TN ADME Z DB Z E1E, JAMIH Y . NSO —E A Z BE LT AR X
—IZ & S TUTEE LIRS, RGN 5 = & FIFEKERN N T 5 2 & 7e & OIRH A HnEIZ 2%
FEDO AT 4 T 25 LT ) MBI D,

BRI S 0% & B2 DERIT, 2 Ea—XHHERITTH Y | HEHFIFHOZ W, D AN
LTCW% MHEE 2 | tHRt e ) 1Pk 2 9 ~BFtH 3 0% a2 5, SRCHE, AVA—/LA3
0%&ix 1=, FIABFEORIOO I Fiz, B NBROZL O FEEREADNRTE L E 2 5, Mg X
UL, DNEEDF o ADFE N Z T, FEO TWHER 3] 1%, Fx, FIFREEZ T,

(2) {ERESILALLIZEEY 2¥=E0EE
EHREZ/ILALICET 28ZEDIRR (F2 9. 30, SHTEE)

1. FHE (N
TERRR | WO s | mxsEs | 8
SHITEE 92 683 3,230 1,910 5,140
TRk 30 FEE 90 864 2,158 2,186 4 344
TRk 29 FE 98 560 1,314 2,559 3, 873




THTEERE (FRZHERLMS50/1 2 18=)

gz EEER Z#EE (N | FEaYH In—7
1| R7 X2 NIAEREE 1233 21 | AB%
2| TJRYSIUYES 995 M| FOTS5L%R
3| HIDATOTSIUIHE 278 3| FRYSLA
4 | IM ~3HR BFOT—T vV AHRAM 132 8| FOUS5L%
5| ITARZ VT 1 7ERGEESE 17 £ 90 6 | BHE
6 | (ZLHTD/NY T ARMEA 85 17 | 2R
1| BERRITnI5305 84 2| Tavs5L%
8 | Excel #0#k 76 15| #74X%
9 | F®D Scratch A4S 2 4 AP 69 5| 7nJ35L%
9| G FEEREBR 69 3| EEER
11 | ZtEDt=sHdD Word #k 68 10| #7414 X%
12 | Z4DT=8h? Excel ¥k 67 10| #7414 X%
13 | Word #%k 60 15| #74R%
14 | Excel Bk 58 15| #74X%
15 | Iha~ 6545 HFDLEGO Oy FAM 51 1| 7n95L%
16 | FOJ52 5 A 8—HHES b5 14 | BHE
17 | @< ANDT=hDEREDT=HD Exce| #k 53 10| #7414 X%
17 | [ZLHTD Word 53 | #274X%
19 | /M ~3FE BHFOIXLHTO7—Tvo AR 52 1| 7no35L%
20 | /M ~3HWR FBFOT—Tvo ARICH 50 8| FRYI LR
20 | F—FR—FASHE 50 44 | R
22 | N ~6xR BTFDIELHTD scratch 47 3| FmU5L%k
23 | /M ~ 3R FHFD scratch AP 46 1| 7ag5L%
24 | [£C&HTOD Excel 45 9| T4 X%
25 | B < ADT=DEED =D Excel Hik 44 13| #7414 X%
26 | VBA APH 43 5| 7RISLKR
27 | Word &k 39 10| #74RX%
27 | ZtED =60 Word Hik 39 10| #74RX%
29 | G HEHmEH= 37 3| EEER
30 | ZMEDT=8®D Excel Hfk 34 10| #74RX%
30 | < ADT=5HDE Access #Rk 34 9| A714RX%
32 | Android 2 7Ly b AFH 31 8| 2TLvy kR
33 | B < ADF=DEEDT=8D Excel Lk 30 6| AT71R%
34 | 1M1~ 3R FFD scratch G 28 6| FOU5L%
35 | YA R—RTHES Excel #57EE 27 25| AT74 X%
35 | /N O AREERER 27 8 | EfER
37 | ZtEDT=8®D PowerPoint ¥k 26 3| #7414 X%
37| M4 ~6xIR HFDLEG ARy MEFA 26 6| RIS LR




37 | N4 ~BXR FHFD Scratch AF9 26 5| 7RJ35L%R
37 | Google H—ERZEFIAL LS 26 9| 30z2%
41 | Power Point %k 24 1| #A74R%
41 | Power Point f#k 24 5| #474X%
41 | &< ADT=HD&REDT=6D Word Hifk 24 10| #74X%
41 | B8 < ADT=5HDKE Access Fik 24 10| #7414 X%
41 | FBFOIFLHTDmicro : bit 24 2| FOU5L%
46 | 18 < ADT=ODREDT=6D Word Kk 23 10| #74RX%
46 | |EFOT7—T vV BHRAMN 23 3| FRUSLER
46 | /M1 ~3HR HFDIFLHTD scratch 23 3| FBU5L%k
46 | 'MA~6XER FFDIFLHTOHLEG ARy + 23 5| 7RISLER
46 | (FLHTD FE—> 23 5| HERERR
46 | FRZEEDT=ODA U3 —y b THEEREEIER 23 2 | ¥R
SEENBOZENT VT O—RBZEAK o

G—F | 0ELA | 20BLUA | 10ELA LT

Mc%ﬁ%_i - 1 1 1 = DAt (VJE;? % F7 AT

70730 % 11 8 5 B, HiAD) 010,

il 1 1 1 e

R 2 2 i - / 707

74 R% 12 l 1 4% 40%

¥R 2 1 1 PR

27 Ly hR
2%

- EREFHE 2~ AT 2 & T, SRS L, SRS AR A BN U7, e, S 3 A
TRV EE DI R, Bl CE W EENE < o7, Bl ~ I RA S T2 IRROTE Y 13455 O,

s SRR, AZHE DN A 0% N T 1 7T I P ROBEZHE T, 2 1 %047 4 AROHEZH
F\Z72 o> TCWT, R Ttk e~ 72,
- BEERROA T Ly MR, BEREIRR EE R T VAL EZGETE D L OIT, WEDDLMI T X, R
WOMF R E DT TN,

Micro:bit 704’5 = L 4ES

INZH PowerPoint L U#E



(3) ERES /L HEIDEES

=) oK Ary FRIDEREHE (T M)—F5)

SHITE K305 k294
RR SIAB(AN) | HEEEWE) | SIARAN) | HREEGEE | SmAZKN) | HATEE )
INFRR 3,068 20 2,017 2,958 14
HREEAE 3,950 10 2,795 840 2
—fi 471 11 888 12 828 27
&E 7485 41 5,700 26 4,626 43
(4) 1 THRZ VT4 TERKIRICEET 5EA
RITEEREENRR
EENER SIHTEE | FRIOEE | FR29FE
AREEHE [ 36 38 39
: HEITH 180 190 195
NREEEES AR 1,189 1,424 1,278
PNREEBBETEAR 1,511 1,534 1,444
BEDT+0O0—7 v JE 87 70 68
2 | BEOTAO—T v TSMAKK 396 358 326
BLEDT+O—7 v TEEAK 612 639 597
HEDYR— hEEK 0 60 74
3| BEDYR— FZEEH 0 689 685
BEDHHR— AR 0 166 175
. THESRUMES B4 65 91 76
PHES R UGS SIAL 1,356 1,916 1,466
: e, VIR EERESMEK 21 20 18
s, VISR BEREAN 364 331 283
6 1 TARS VT 1 7ERGEERRK 14 4 5
1 TRS VT 1« TERBGEEAS 124 68 10
70435 2 U E5EE 45 - —
1| F0T52 U TESSMARK 995 - -
T0Y5 2 VT BEIEEEAS 271 - -
g GB &E&EIRK 49 - —
REAH 296 - -
0 7"1:1’7 5 2 VU HHEREE 40 - -
Jny35s >'7EHP<=:A§SI 181 - —
HEBIES 501 435 431
Bt | BUEBIARK 4,721 4, 654 3,965
s Y 2, 580 2,471 2,289




BB ARETOY (Y0 L HE B 2 —FHER

AT AT T 47 TiOF] 1F, L UIIEEhEDR Y, A SFELRRL, e 2 —h b
L. MEIDEENZTS 2 &l27eoTnD, EIEEX. MITE D & A L, TIROIEHRIEZDIRRHE,
BRI CT, T oT, AlDOFEEZRAT UEE L TV B2 TS, D T TRT T 4 TR EICH
FaT, Tl I I ERLE LT 1 TART T 4 TIEEGB A X —DBE U1 % AT,

4. LS

- TROEBEAOREIEE 1 TRT T 4 7T OBEK R E Dt A DEAHER

B DIEENE, A S & > TOFERFRL, A T ttE  (GRoTEE HEHET 77— D)
DRERRD 1 STl D NIERE L CREREEITH S,

BB OMRNT, SO 3FEFEAEEDLT, EOEIGN e[ 701424
6 %% LB\, Atk b, KIOTEOR Herrd xpexm Mo 4% k
HT B LB B, | ‘ o
LR, CEOTHE Y =T Cloo T2, ARUTERAL, 2 1of

O RLIMN T H TSR TN T X 72, 5% B 201t 7
e R, 2 OROISADBLE R EEOBRFENINET 1 300 % s0ft
b5, \
- BB L X — DO R X 7T 5, o

601Y;
18%

6% 20%

- SHDIERFE Y 2 —DfE| L LT, TR —ERDIEY . AEFE L L COBRITE AT 001
ROTED e AR CH D LB TWD, Zhudld, HEET 8N Hm < F8EH, > b, 1
CT, A1 ZIEH LT 72 F OO OBEN I 70 D,

s TERBEOEZIZIE, F LWEREFIENDT-20ODH U F 2T RO 72D F B )BT TH 5,

< WIRAT OTEEIOIRERICIE, TRITEREZEONLY (2 2IATHETE JAUuE R L72WEE o)
%)) & AN a I SREITT, 4%b [ e—&—midiER & Tha k20 2RI
L. SNSIEbBAA, HERIDYARAT 4 7 HIEH LT IRRAEAT > THETZY,

» MEEERERISHTR = v TR LERER DT O DUGED iV o, o F =R THE5 %y MEE 0T
DO T VAN, EEEEH L < CHRIAF B D HERIINT TS OO TRIC/RY | W HE
DAV DEANLDEER D, ZDarTYVRIVIZEL TR, ENaAET Ry N — BEROME L %
OYFEOML, EVEHEORE, YA — MAFIOREE, EeZmmkblosRE, BANER - Ry MEFRELL D
SRR REFREIE SIS, U : W)



Emerging of E-Learning of Higher Education in European Union (1):
Economic Situation of EU

Tottori University
NAGAMATSU,Toshifumi
tnagamatsu@totttori-u.ac.jp

1. Summary of EU Economy

During the 20-plus years since the EU economic area (EEA) was formed, the activity zone of
people in the EU has expanded significantly, changing the nature of economic activity throughout
the region. In particular, individuals can now determine their place of work no matter the country
in which they live. Eventually, people seek a better working environment, including higher salary,
by improving their abilities and skills. In response, institutions of higher education have sought to
develop and deliver the latest business education. Given the emergent economic environment,
these institutions have expanded distance education, enabling students throughout the EU to take
innovative on-line courses.

Thus, distance education (higher education) in the EU has become increasingly connected
to the EU economy. In this paper, we first review trends in the EU economy, then consider the role
of distance learning. In recent years (2013-2018), the EU has realized relatively stable economic
growth, having largely recovered from two serious economic crises. The jobless rate has fallen
and domestic consumption, such as private consumption and capitalization, have generally
supported the economic recovery. If the short demand issues in the overall economy can be
resolved, domestic demand-led economic recovery is likely to continue, even if at a lesser pace.
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Figure 1.1 Real GDP Growth Rate (%): EU, Japan, US
Source: European Union



As shown in Figure 1.1, GDP in the EU, Japan, and the US fell sharply under the
influence of the "Lehman shock" in 2009. However, this economic depression was quickly
overcome in the following year. The EU was subsequently affected by the "European debt crisis"
and the economic downturn during the years 2011-2013. The economic crisis in Greece severely
affected the EU countriesin 2012 and 2013.

Nominal GDP | Population

($trillions) (millions)
EU 16.5 5.1
Japan 4.9 1.3
us 18.6 3.2

Table 1.1 Economic Scale (2016)
Source: European Union

As shown in Table 1.1, the nominal gross domestic product of the EU is approximately
four times that of Japan. Similarly, the population of the EU is roughly four times the Japanese
population. Figure 1.2 shows the EU’s labor force participation status (jobless rate).
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Figure 1.2 Rate of Unemployment
Source: European Union

Actual unemployment conditions are described in Figure 1.3. An “Unwilling non-regular
employed” worker is a part-time worker who would prefer to work full-time. “Population of



potential labor” indicates laborers with the ambition to work who have stopped searching for ajob
for some reason, or laborers who cannot commit to working immediately. These are not treated as
jobless persons under the statistical definition. Supply and demand in the EU labor market
includes mainly elements of the two above-mentioned cases, meaning the market has not been
particularly tight.
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Figure 1.3 Situation of Unemployment in EU
Source: METI, Japan

According to a series of data, in spite of relieving short demand, the pace of a price boost
tends to control. This tends to explain the slow pace of wage increases. Unemployment has
decreased and employment has increased. However, in the labor market, slack remains between
demand and supply, which has impeded any substantial increase in wages. In this regard, the
European economy is not fully functioning to its potential.

2. Monetary-fiscal policy of EU

The macroeconomic policy of the EU will continue to include a mitigative monetary policy and an
extensive financial policy. The mitigative monetary policy is as follows: The European Central
Bank (ECB) has set the interest rate in the euro zone to 0%. Moreover, the ECB has set negative
interest rate for deposits. It has also implemented a policy of quantitative easing, including
aggressive government bond purchases (60 billion euros in asset purchases every month through
the end of 2017 and 30 billion euros from January to September 2018).

The extensive financial policy has improved the fiscal balance of the EU steadily under
the reform efforts of the government of each country and the effects of the low interest rate
(Figure 2.1). On the other hand, structural fiscal balances, except for the ameliorations cost
performance according to the economic recovery, are stable. Thus, the financial policies of the EU



as a whole have not encumbered economic recovery, but it has become extensive.

Figure 2.1 Budget Balance of EU: Ratio to GDP (%)
Source: European Union

Fig. 2.2 shows the pattern of investment in the EU after the "Lehman shock." While the
economic recovery has continued, it has been loose. Nevertheless, investment in the EU has been
increasing. A low rate of investment means that a full-scale recovery of the economy will not be
realized and future productivity will decline.

— AT TS — CANETCE

Figure 2 .2 Investment in EU: Ratio to GDP (100)

Source: European Union

The European Fund for Strategic Investments (EFSI) implemented an additional
investment of 335 billion euros in 2015 under the “Juncker Plan.” Under this plan, the EFSI
brought crucial reforms to the European economy by the financing of investment. The EU and
European Investment Bank (EIB) made an additional 315 billion-euro investment, and 898



projects have been approved so far. In all, a 335 billion-euro investment is expected in the EU.
Thisis likely to exceed the 315 billion euros that EFSI set as its objective and provide a funding
vehicle for 700,000 minor enterprises.

3. Agenda of EU economy

The state of bad debts in Japan and the EU is shown in Fig. 3.1. In some countries of the EU,
banks hold a large amount of bad debts. Since bad debt weighs on the earnings of a bank, alarge
amount of bad debt will inevitably result in the debasement of the financial intermediation
function and ultimately cause an ebb in investment. Table 3.1 shows the prevalence of bad debts
in the EU countries most seriously affected. As shown, these are mainly southern European
countries.

Figure 3.1 Ratio of Bad Debt (EU, Japan, US: %)
Source: World Bank

Greek 45.9
Portugal 19.5
Italy 15.3
Spain 5.7

Table 3.1 Ratio of Bad Debt (%)
Source: World Bank



In 2017, the EU released an action plan for a loan workout. Under this plan, a
comparatively short execution due date (one to two years) according to the degree of defect was
set up. Furthermore, the establishment of an asset management firm that would buy bad debt from
banks has been considered. In addition, the EU has proposed a business that utilizes bad debt and
created common guidelines on a loan workout. By such planning, the EU is tackling this crucial
matter aggressively.

Fig. 3.2 describes the bad debt situation in Greece, which has suffered from the most
severe debt crisis among EU members. According to the relation
between GDP and PB, PB islikely to change in more than 2% of black.

Figure 3.2: Economy of Greece: Real GDP Growth Rate and Primary Balance (%)
Source: EU

If the Greek economy were to fail, it would have an extremely serious impact on the EU
economy. In recognition of this threat, the EU implemented an affirmative economic relief policy
for Greece. The policy prescribes a maximum of 86 billion-euro in monetary support by the ESM.
By October 2017, assistance amounting to 40,200 million-euro had been provided. As aresult, the
Greek economy has begun to turn around.

Going forward, the impact of the United Kingdom’s exit on the EU economy will need to

be carefully monitored and assessed.
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Abstract. When the visually impaired people go out alone, they rely on white
canes and Braille blocks. However, there are problems on the route, such as
obstacles on the sidewalk Braille blocks. As a result, a traffic accident or a fall
accident from the station’s platform has occurred. That is the cause many cases
where people go out without worrying about troubles. In this research and
development, those obstacles are detected using a stereo camera linked to a
smartphone, and the content is guided to the user by a wearable speaker. In
addition, the location of the user is captured by GPS and guided to the desti-
nation. There are two stages, one for “Mobility Support Service” and “Watch
Over Service”.

1 Introduction

In Japan, where population decline continues, rationalization measures are adopted in
various fields of industry, and the impact is also spreading to the lives of general
citizens. Taking railway as an example, the effect is remarkable in local areas. For
example, the railway company announced that 8 out of 11 stations in Oita city will be
unmanned. It says “The smart support station will be introduced where cameras and
interphones will replace station staff”. Therefore, voices of anxiety spread to people
with disabilities and dissenting opinions erupted at the briefing sessions. In the
unmanned station, there are no plans to install platform doors, and there are also
stations that are not equipped with even Braille blocks. The governor of Oita also
complained about this reality, and the railway company postponed the unmannediza-
tion except for one station that had already compatible with barrier-free. The occur-
rence of an accident in which the visually impaired people falls from the station’s
platform has been widely reported in recent years. Based on this situation, we con-
ducted preliminary survey if there could be support by utilizing ICT for the visually
impaired people. It is because to consider that recent technological development related
to IoT and AI will be more vital than the inconvenient life in local areas: [1-3].

As a result of survey, it was found that not only the accident at the station but also
the visually impaired people tend to worry about trouble and refrain from going out
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when they go out alone relying on the white cane. The trouble is collision with a
bicycle or pedestrians placed on Braille blocks. It was also found that the number of
guide dogs available to the visually impaired people is surprisingly low. In the welfare
of persons with disabilities by administrative agencies, there is a system of “companion
support” as a public service. The administrative burden of a system is increasing year
by year in the country, prefectures and municipalities. The purpose of this research and
development is to provide the visually impaired people with the freedom to go out and
to reduce the public expense burden associated with the support of the agency. It aims
at the support service which can go out autonomously by combining existing tech-
nology and products. First of all, it is a service to eliminate anxiety and inconvenience
and to go out with confidence. Moreover it is necessary when going out, such as
providing information for moving and activities, eliminating anxiety for meals, which
means appropriate and effective assistance. It not only takes the user to the place they
want to go, but also roles such as reading and writing for the visually impaired people.
Among them, the two cases to be developed this time are the “Mobility Support
Service” for providing information and mobility support, and the “Watch Over Ser-
vice” that family members can feel relieved. We use stereo cameras, wearable speakers,
smartphones, and software for linking their data. Specifically, the camera detects an
object and guides the user to the destination by voice guidance of obstacles and routes
from the speaker as needed. We also developed a device with a built-in GPS and
emergency button and attached it to the white cane. This makes it possible to transmit
location information and an emergency signal to the call center, and in the event of an
emergency, prepares a mechanism for watching over contacting relations like a family:
[4, 5] (Fig. 1).
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Fig. 1. Overall service outline image

2 Equipment Configuration

The visually impaired people usually go out using white canes or guide dogs. In
addition to that, they go out with wearing a stereo camera and a mobile assistance tool
consisting of a processing unit Jetson, a mobile battery, a wearable speaker and a
smartphone, with the assumption of this equipment configuration. And built-in GPS
and emergency button is attached to a normal white cane. At the time of departure,
firstly the destination is set to Google map by voice from the wearable speaker and
microphone connected with the smartphone. When a stereo camera recognizes an
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obstacle in forward direction on the way, the distance, direction, and object name of the
obstacle are alerted by voice via a wearable speaker. The location information is always
acquired by a white cane, and uses it for specifying the place so that the location of the
visually impaired people is not unknown. If you set the area in advance, an alert email
will be sent to your family. At the time of disaster, it is also possible to collectively
contact the local government with the location of the visually impaired people who is
using it.

As shown Fig. 2, Jetson, which recognizes image data from a stereo camera, is an
Al computing platform that accelerates the parallel processing of NVIDIA’s mobile
embedded system with GPU. With high performance, low power deep learning com-
puting and computer vision. Jetson is an ideal platform for embedded projects that
require intensive computing. The Jetson TX2 development kit, which is a standard
product, is rich in various interfaces, but the size (170 mm x 170 mm) is large and not
suitable for portable use. Therefore, replacing the GPU on the Jetson TX1/2 Carrier
Board made by Macnica Implementation (87 mm x 50 mm). It is housed in a com-
mercially available plastic case for use.

]

Fig. 2. The development kit for the standard Jetson TX2 and macnica Jetson TX1/2 Carrier
Board, and the GPU has been miniaturized.

As shown Fig. 3, a stereo camera is ZED Mini of STEREO LABS, which is possible
to easily perform space grasping and space mapping. The data can be recognized up to a
maximum distance of 0.7-7 m, angles up to 30° horizontally and 45° vertically. It is
fixed on the outerwear with the clip for commercially outdoor camera. The wearable
speaker for transmitting voice uses a microphone also equipped to instruct the smart-
phone. In the habit of the visually impaired people who judge the situation by sound, the
type that completely occludes the ear is dangerous, so the shoulder type design (SHARP
AQUOS sound partner AN-SS1) and the sound conduit design (SONY Xperia Ear
Duo XEA 20) that the surrounding sound can be heard were used.

Fig. 3. ZED Mini, SHARP AQUOS and SONY Xperia Ear Duo
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We use a trained model called YOLO (You Only Look Once) written using the
Darknet machine learning framework. YOLO is a real time object detection algorithm,
which can learn a huge number of images by using a representative deep learning
technique “CNN (Convolutional Neural Network)” often used in image recognition,
and it is possible to identify an object of about 80. As shown recognition image Fig. 4.
In this research and development, YOLO compatible with ROS (Robot Operating
System) was adopted, and object recognition was performed as fast as 14 to 16 frames
per second. The library used by ROS is adopted because it is effective in the field of
image recognition and 3D measurement. Instructs data acquisition, processing, and
output on this ROS.

Fig. 4. Recognition image of learned object

Look at the flow of the internal processing of obstacle detection in the mobility
support tool. First, a color image is acquired from the two lenses of ZED Mini, and a
distance image is generated in ZED. Next, transfer the ZED color image and distance
image to Jetson’s ROS, and insert the color image into YOLO for object recognition
and YOLO for traffic light detection. Each determination result is transmitted to a
program that makes various determinations. The determination program also obtains
the ZED distance image, calculates the distance at the object coordinates, and deter-
mines whether to output the object distance or object type (such as a person or a car)
with probability. With respect to an object judged to be a pass, the value of several
frames is held, and it is judged whether the object is approaching the user. At this point,
it is limited to objects in the 12 o’clock direction, with the exception of crossing
objects. We transfer this result to smartphone with Wi-Fi, and, furthermore, upload to
the cloud of Google assistant via MQTT. The result is output by voice from the Google
assistant on the smartphone. The guidance to the destination uses Google map. The
guidance to the destination is started by talking to the microphone of the voice Al
system, “Please route by walk to 00”.
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3 Demonstration Experiment

In this research and development, demonstration experiments were conducted in Oita
city and Beppu city, Oita prefecture. Oita prefecture is one of 47 prefectures in Japan,
located in the east side of Kyushu. As a commemorative event for the International
Year of Disabled Persons held in Oita in 1981, it held the world’s first “Oita Inter-
national Wheelchair Marathon” as a wheelchair-only marathon. It has become the
world’s largest and highest-rated event, which will be held every year for about 30
years. Oita city is a prefectural office location and a core city. It has a population about
477,000 people and an area of 502 km?. Designated as a new industrial city, it has
developed as an industrial city such as steel and petrochemical, and in recent years
there are also many electronic parts and device production. Beppu city is the second
largest in the prefecture, about 119,000 people and an area of 125 km?. It is a hot
spring sightseeing spot boasting the largest number of springs in the world and there
are many hotels and recreation facilities. Many medical and research institutes are
located that use hot springs, and because of this relationship, the facility for supporting
people with disabilities, “The House of the Sun” has been established, and now more
than 400 disabled people working. There is a facility in the neighboring Hiji town too,
and more than 320 people with disabilities work. We show the number of visually
impaired people and population ratio targeted for this project. The ratio of visually
impaired people in Beppu city is higher than the population ratio of the whole country
because there are many hotels because it is a tourist resort, and there are many mas-
sagist and needlework that become the visually impaired people’s work (Table 1).

Table 1. The ratio of population and visually impaired

Item Japan Oita prefecture | Oita city | Beppu city
Population 126,933,000 | 1,143,976 476,868 | 119,020
Visually impaired | 337,997 3,692 1,191 497

Ratio 0.27% 0.32% 0.25% |0.42%

3.1 Task to Solve

With the development of ICT, the means by which the visually impaired people can
obtain information have been dramatically improved. The influence is also improving
communication skills. In particular, with the spread of smartphones in recent years, it
has been developed voice-reading applications and destination guidance applications,
and become indispensable to daily life for the visually impaired people. In urban areas,
services such as destination guidance and shopping support are being developed, but in
Oita prefecture and other regions with a small population, it is hardly widespread. For
out-of-office support, public services such as companion support and guide dogs are the
mainstream. Actually, there are the following three issues regarding going out, and we
aim to solve by this research and development.
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Burden amount on public services is increasing.

The government has implemented subsidy programs of companion support and grants
to guide dogs as a public service for the visually impaired people. There is no expense
and the upper limit by the income, but the personal cost is 10%, the remaining 1/2 to
the country, 1/4 to prefectures, 1/4 to municipalities. The purpose use is limited,
commuting to school is unavailable, and the use of entertainment is limited depending
on municipalities, so the scope of application is wide. This is a relatively new public
service launched in October 2011, its use frequency is increasing year by year. Because
this system has been widely recognized, it has been found that this system can be used
even in the case of not being used at first, and the provider side is gradually expanding
the service usage range. Guide dogs are owned by the Guide Dog Association, and will
be lent free to the visually impaired people. The user can use it only by carrying out the
initial expenses of dog gear and the expenses necessary for daily life (dog food and
toilet seat). However, training of guide dogs requires a large amount of expenses such
as about 4 million yen to 8 million yen for facilities, feeding and trainers. So they are
covered by donations and support costs from local governments. Oita prefecture
subsidizes approximately 2 million yen for loaning guide dogs and about 40 to 50,000
yen for medical expenses annually. The guide dogs can active approximately eight
years. As of December 2018, 13 dogs are active in Oita prefecture. On the other hand,
as a negative aspect, guide dogs live their lives at the user’s home, they are sometimes
avoided from the trouble of feeding and excreting.

Reduce going out and tend to stay home.

The visual impaired people go out relying on white canes or guide dogs and Braille
blocks, but places that go for the first time or places that do not have Braille blocks tend
to have a high hurdle to go out and limit the range of activity. They often collide with
obstacles parked on Braille blocks, get out on a driveway to avoid them, and often
encounter dangerous cases. It may be troubled with a walking people that is not noticed
because of pedestrians and smartphone operations that are stopped on Braille blocks. In
the case of pedestrian crossings, if it is not equipped with an acoustic device, it is not
possible to judge blue and red. But it crosses according to surrounding sounds and
signs, there is a danger that it changes to red light on the way. Then they avoid going
out under these circumstances. People who have been visually impaired since child-
hood have a tendency to go out relatively in order to perform walking training in blind
schools. However, those who become adult and who have lost their eyesight tend to
refrain from going out. According to the Ministry of Land, Infrastructure, Transport
and Tourism’s “Study on Transportation Facility Development Plans Contributing to
Barrier-Free City Planning”, the average number of times go out weekly is 3.92 times
for healthy people and 2.27 for the visually impaired people.

Feeling uneasy about evacuation at the time of disaster.

At the time of disaster such as an earthquake, a typhoon, or a heavy rain, it is difficult
for the visually impaired people to move to evacuation sites alone even in an emer-
gency response because they do not know the surrounding situation. If they go out, it
will be more difficult, and if they encounter disaster, they will get stuck without being
able to evacuate. When locked in a building, it is difficult for them to escape by
themselves and it is difficult for them to be rescued. In Oita city disaster prevention
plan, if you register as well as elderly people and need-to-care persons, the local
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welfare officer performs safety confirmation and evacuation guidance at the time of
disaster. However, no special measures have been taken for the visually impaired
people. Mirairo Co., Ltd. surveyed people with disabilities throughout the country
about their fears against the disaster and their evacuation situation, triggered by the
damage from the heavy rain in West Japan in July 2018. According to the survey
results, about 90% of people with disabilities say that they felt uneasy about disasters.
In addition, about 80% of those who received evacuation instructions and recom-
mendations answered that “we did not immediately secure security”. The reasons are:
“It is difficult to walk far in the evacuation area”, “I thought that I would disturb the
people around me if I have visual impairment”, and “I was not able to go to the
evacuation center because both couples are blind and there are guide dogs” are listed.

3.2 Experiment Contents

In Oita city and Beppu city, which are verification areas, we conducted questionnaire
survey on the following nine items for the visually impaired people. Three types of
verification were conducted: “staff verification”, “accompanying verification”, and
“non-accompanying verification” (Table 2).

Table 2. Questionnaire survey.

Usability of equipment Detection status of Response time
obstacles
Ease of hearing voice Relevance of Effectiveness in rainy weather
induction
Accuracy of location Emergency call Increase or decrease in feeling of
information acquisition button effectiveness security when going out

Staff verification 2 days.

The blindness association staff of all blind verify from the standpoint of the admin-
istrator whether there is a defect in the equipment configuration or it can withstand the
use of the persons with disabilities, prior to accompany verification of the visually
impaired people. In fact, two staff members participated.

Accompany verification 6 days.

Select one from the multiple walking courses set in the verification area, and perform
verification while walking as a group of the visually impaired people and two verifi-
cation personnel. One of the verification personnel mainly check the verification items
and the other ensure the safety of the visually impaired people. We also carried out
research with umbrellas and guide dogs in rainy weather. At the destination, we inter-
viewed the feeling of use. A total of 69 visually impaired people were able to participate.

Non-accompany verification 7 days.
We have improved the equipment configuration in order to cope with the issues that
came up during accompany verification. After that, by having a visually impaired
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person use it for a week, we checked about the increase and decrease in the number of
outings. In the verification, our staff ask and confirm the improvement for using the
system. But basically, a visually impaired person is supposed to go out and act freely
for a week (Fig. 5).

Smsmg targtt.lmllected data B Movement support tool sl Verification

Fig. 5. Contents of demonstration experiment

4 Conclusion

4.1 Effect Verification

As for effect verification, the questionnaire survey was conducted through interviews at
the time of accompany verification. There was 74 participation due to the planned
number of participants, but the number of questionnaires that could be obtained was 69.
Because canceled due to rainy weather, and there was a sudden occurrence of business.

4.2 Effect for Task to Solve

The effect of reducing the burden on public services was to estimate the cost reduction
for those that met the conditions that could substitute for companion support in this
effect verification. We calculate the target as among those who have used the service
within 2 h of companion support. According to the questionnaire results after verifi-
cation, 70% of users can go out with confidence, and 71% of users answered that the
time to go out will increase, so 70% of the use within 2 h will be replaced by the
system. The amount of burden within 2 h in Oita City in March 2018 is 91 for
2,792,000 yen, equal 30.700 yen per person. It will be 30.700 yen multiple 70%, equal
21.500 yen. Therefore, the reduction effect of the same amount of supporting contri-
bution per person is 21.500 yen per month. On the other hand, the public service cost
burden amount per person in Oita city is 54.400 yen per month at the whole 2018 fiscal
year, so it is estimated that the reduction effect can suppose a little larger.
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The effect of the tendency to stay home is that the survey results after the verifi-
cation conducted indicate that 71% of the users spend more time going out. They are
answering on a fill-in basis, “I want to go to places I have never been to”, “I want to go
to various places”, “More opportunities for walks”, “More to feel comfortable, so
more”, “Don’t feel good even when I feel bad it’s easy to go out”. One week of non-
accompany verification investigated increase in the number of outings.

About the dispelling effect about the anxiety against the response at the time of
disaster, according to the questionnaire result after the verification, 70% of users can go
out with confidence by providing safety confirmation by watch over service, emer-
gency button and call center. In addition, the accuracy of guidance to the destination
was evaluated from the route history of the watch over service at the time of accom-
pany verification. Of the 31 data acquisitions, 29 data used safe and shortest moving
courses. Therefore 93.5% was accurate induction.

In non-accompany verification, data were acquired about the change in walking
speed. The same visually impaired person measured changes in walking time with and
without the mobility support service at the verification. As a result, with the service one
way average 26 min 06 s, without the service one way average 30 min 39 s, it was
speed improvement of 15%.

As Braille blocks are individually managed by the country, prefectures, and
municipalities for each road jurisdiction. There has been no information summarized
centrally in a wide area. Therefore, in this research and development, open data using
the format of “walking space network data” of the Ministry of Land, Infrastructure,
Transport and Tourism, for Braille blocks in JR Oita station area and JR Beppu station
area created as a format. The data is assumed to be published at the G-Spatial Infor-
mation Center and used in the “Navigation application dedicated to the visually
impaired people” (Table 3).

Table 3. The result of experiment

Cost reduction | Tend to go out | Dispelling anxiety | Accurate guidance | Walking speed
21,500/month | 71% up 70% down 93.5% 15% up

5 Future Work

Although new hardware development was not performed, a mobility support tool was
created by combining commercial off-the-shelf products, but it is necessary to put it in a
backpack to carry around 2 kg for cameras, processors, batteries, and smartphones.
According to the verification questionnaire, young people and men were evaluated not
to feel the weight, but some women pointed out that it was heavy. Also, the presence of a
cable connecting the camera and the processing unit makes it difficult for the visually
impaired people to wear it alone. It is also troublesome that the devices need to be
powered on /off and recharged individually. Power consumption was large due to Wi-Fi,
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Bluetooth communication module activation, parallel operation of image recognition
program and a heavy large-capacity battery was required. In the future, we will improve
the device to an easy-to-carry, easy-to-operate device by using an integrated hardware
configuration based on the processing device. In addition, we will eliminate unnecessary
communication modules, promote energy saving by improving the efficiency of image
processing programs, and make the battery smaller.

Improve the speed from image recognition to voice guidance. When it is necessary
to issue a warning in an instant such as a sudden jump out, processing in the cloud may
take time and the warning may not be in time. Therefore, we added a function so that
the alert could be issued only by the processing device, and conducted the non-
compliance verification to sound the alert sound with the external speaker. In the future,
sound generator such as a buzzer will be integrated into the processor.

Obstacles are read out in order from the closest one at the time of one detection.
Sidewalks with a lot of traffic are often read out as obstacles, and for the visually
impaired people there is too much information. It took a long time to read it all, and it
was found that it was not in time to read out the approaching obstacle. Instead of
reading out all the obstacles in the detection range, it is necessary not to read out what
is expected to be an obstacle. It is improved so that it can be judged whether it is an
obstacle or not by predicting the timing when it deviates from the detection range and
the next movement.

Acknowledgments. This work was supported in part by Ministry of Internal Affairs and
Communications (MIC) in Japan, IoT service creation support project in FY2018.

References

1. Aoki, E., Otsuka, S., Ikenaga, T., Kawano, H., Yatsuzuka, M.: Study on regional
transportation linkage system that enables efficient and safe movement utilizing LPWA. In:
Proceedings of the 12th International Conference on Complex, Intelligent, and Software
Intensive Systems (CISIS-2018), pp. 968-977, 4-6 July 2018

2. Aoki, E., Oba, Z., Watanabe, R.: Study on data utilization of regional industry in cross-cutting
and systematic regional community networks. In: Proceedings of the 11th International
Conference on Complex, Intelligent, and Software Intensive Systems (CISIS-2017), pp. 795-
804, 10-11 July 2017

3. Aoki, E., Oba, Z., Watanabe, R.: Study on cross-cutting and systematic regional community
networks. In: Proceedings of the 10th International Conference on Complex, Intelligent, and
Software Intensive Systems (CISIS-2016), pp. 599-604, 6-8 July 2016

4. Aoki, E., Yoshitake, S., Kubo, M.: Study on sensor networks for elderly people living alone at
home. In: Proceedings of 2015 International Conference on Consumer Electronics-Taiwan
(ICCE-TW), pp. 132-133, 6-8 June 2015

5. Aoki, E., Yoshitake, S., Kubo, M.: Study on a nursing system using information
communication technology. In: Proceedings of the 8th International Conference on Complex,
Intelligent, and Software Intensive Systems (CISIS-2014), pp. 631-636, 2—4 July 2014

— 117 —



2019 IEEE International Conference on Consumer Electronics
- Taiwan (ICCE-TW)

Study on Application of Synesthesia using Smart Technology
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Abstract—To classify human sensations, the phrase of “five
senses” consisting of vision, hearing, touch, taste, and smell, has
been used from olden days. This classification is triggered by the
ancient Greeks. However, there are at least nine types or over
twenty types of human sensory channels if the classification is
considered from a practical standpoint. In the field of smart
technology centered on humans, we can not fully utilize this
perception. Also, perceptual phenomena that give rise to different
kinds of sensations called synesthesia are unknown areas also in
computer programming. In this paper, we will verify the
possibility of systematization for its application.

I. INTRODUCTION

Synesthesia is seen in some people with a special
perceptual phenomenon that gives rise to different kinds of
senses as well as a normal feeling to some kind of perception
in living a general life. For example, a person with synesthesia
feels color in letters, senses color in sound, and tastes in shape.
The English name synesthesia was named for prefix syn-
meaning cooperation in Greek and aesthesis meaning sense.
Normally, the interface in computer devices uses only visual
and auditory sense, however, as wearable devices such as
smart watches have appeared, recently attempts to combine
tactile sensations have started [1].

There are various types of synesthesia, the most common
being the grapheme-color that felt colors in letters and
numbers. Among the grapheme-color, there is a survey result
that the most common sense feeling the color on the day of the
week. The next is the colored-hearings that you can see the
color when listening to the sound. There are various types of
people in the colored-hearing, such as those who feel color in
spoken language as well as music. There is also can see shapes
and textures instead of colors from music. And there is senses
sound when looking at colors in reverse of colored-hearing.
Other than 50 kinds of synesthesia have been confirmed, such
as those that feel the shape in taste, those that feel color in
smells and pain, those that feel space arrangement in numbers
and calendar.

The rate at which sympathetic people appear different
results for each survey, and it was previously said to be one in
100,000, one in 2000, or one in 200 people. Although the
latest survey has in 23 people, the credibility is not certain.
Regarding the ratio of male to female, the theory that it is the
same rate in the latest research, but like the proportion of
appearance, the number of women who are traditional theories
is 6 times more than men, 7 times more to artists there is
authenticity. In previous studies, tests to examine creativity,
synesthesia people is abstract and creative, and results that
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intelligence and aesthetic sensitivity are high are obtained. It is
known that heritability and familial are seen, but clear research
results have not been found in research on synesthesia and
genes. Rather it is becoming clear that brain plasticity is the
cause. As for the kind of synesthesia, there are people who
have only one type or some people have ten types of
synesthesia. It is reported that different types of synesthesia
appear even in the same family. It is difficult to explain with a
simple mechanism [2].
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Figure 1. Case of “Graphic Color”.
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Figure 2. Chinese characters case of “Graphic Color”.

Figure 1 shows an example of the grapheme-color image.
Figure 2 shows Japanese names written in Chinese character,
which can see like the alphabet. These are the visible color of
one synesthesia person for the name, and other synesthesia
person do not feel the same color in this same letter.

1L PARTS FOR SYSTEM IMPLEMENTATION

The name not only has a feeling from the shape of the letter
but also the impression of the name has color, classification of
color also leads to the classification of the personality and
basic properties of the person. In this way, various properties
and events can be classified by color. For example, Figure 3
shows the job categories in different colors. This does not feel
the color in the alphabet of the words representing occupations,
but the job itself senses the color. Also, as shown in Figure 4,
since colors are felt in the characteristics of each prefecture on
the map of Japan, classification is made like color coordinated
color maps. In Figure 5, it also classify the color in the course
of the times. How to input these color parts to the system.
What kind of output the output in that case is an important
point in considering this paper.

978-1-7281-3279-2/19/$31.00 ©2019 IEEE
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Figure 3. Business profession case.
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Figure 5. Flow of the era.

III. EXPERIMENTS

As seen in parts for system implementation, colors seen in
synesthesia are not only letters and symbols, but are the nature
of the individual, time and period, place, land pattern,
occupation, etc. To be able to classify and replace various
events by color can be said to be a kind of systematization. I
will make a hypothesis based on that fact. If we relate it to the
movement of the world, the date and time are classified by the
nature of the numerals, and the flow of the times is represented
by red in 2019, yellow green in 2018, navy blue in 2017 as
shown above. News that happens in various places can be
classified by color. We will correlate these past events with
overlapping colors. Then the prediction for the future holds.
For this purpose we will classify the basic properties using 20
colors which are common to the world.

As Phase 1, we classify various information overflowing in
this way by individual A's sense of synesthesia. We will
organize the classified data using a certain algorithm and
qualia. By the way, qualia is a phenomenal aspect which can
be known by inner appearance in the mental life, and in
particular refers to the individual quality and sense that
constitutes it. Sensory vessels of the body capture external
stimuli and transmit them to the brain as action potentials of
neurons, so that some texture is experienced. For example, in
Figure 6, the air vibration as the sound emitted from the
whistle shows the flow until the sound of the whistle sound
"pea" is generated. From the leftmost whistle to the blue sound
wave, the red eardrum, the yellow cochlea, the green hair cell,
the purple frequency spectrum, the excitement of the orange

nerve cell, the tone of the rightmost whistle sound to the qualia.

It is the color seen in this series of flow close to synesthesia.

(L

Figure 6 Qualia of the whistle sound.

As Phase 2, we will try to create samples, how individuals
and corporations can utilize the database organized in Phase 1.
By repeating the verification of the sample, we derive a certain
rule on effectiveness. In order to reduce the error range of the
solution of the rule to be derived, in addition to repeating the
verification, events such as daily news are taken as real
information. In terms of image, it is close to machine learning,
but in constructing the database, the individual A’s sense
interweaves the colors that can be viewed in synesthesia. As a
sample example shows in Figure 7. A smartphone application
is illustrated, which represents when, where, with whom, what
to do, and the effectiveness of the action as a percentage.

Figure 7. Application image for personal use.

As Phase 3, ask the user to answer the correct result that the
accuracy of the action compatible with your senses and
feelings at that time, then made to be read by the computer.
This is to mechanically learn whether the information
extracted from the database gives the individual an optimal
answer in the sample system.

IV. CONCLUSIONS

As a behavioral recommendation service, being able to
make an optimal choice anytime, anywhere, does not only lead
to satisfaction of activities but also leads to risk hedging such
as accidents. In addition, if the selection of entertainment that
gives better pleasure and enjoyment, such as hearing from
headphones, is selected by the date and time, place, physical
condition, atmosphere, satisfaction may be obtained beyond
self-selection. In the business phase, you may not be able to
make appointments with you, and you will be able to select a
meeting with a designated person with mutual senses, in a
mutually optimal way. Development of such system is a future
work with the formation of a chromatic user interface.
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