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Abstract

Our goal was to create a model that can output future city predictions as images from
input satellite images of cities, to be used by local governments for city development or
by individuals in their research. Unlike conventional modeling, it has advantages in that
it does not need complex inputs or field surveys. In the first semester, we calculated
the area of artificial objects from the satellite data of 26 cities that were classified
as increasing, decreasing, or no change in population over the decade from 2010 to
2020, and examined the relationship with population. We used correlation analysis and
single regression analysis. The correlation for population decline was -0.783, which is
a strong negative correlation. This means that as the population decreases, the area
of artificial objects increases. We could obtain the same result in the single regression
analysis. The correlation for no change was 0.356, which is a weak positive correlation.
However, the single regression analysis showed a negative correlation, which resulted
in a contradiction. We consider that we need to increase the number of data and
conduct more research. We could not obtain the data for the cities with population
increasing, because the calculated area data was far off from the measured values of
other cities, and we concluded that there was a problem with the data. Therefore, we
considered that the data was not accurate because of the problem of data from cities
that population increasing, and the contradiction result from analyzing the data from
cities that classified as no change in population. Therefore, we had to obtain accurate
data and find a way to do so. In the second semester, based on the relationship between
population change and city area obtained in the first semester, we selected 70, 108, and
151 cities with increasing, decreasing, or no change in population, and collected these
cities data of 2010 and 2020. After that, we modified those data into training data. So,
We created a model to generate the predicted future city into image. By inputting the
training data created in this image generation model, we output the results of predicting
the city 10 years from now. However, some problems occurred in the output result of
predicting the city in 2020 from the data of 2010, such as the image is blurred and it
is difficult to distinguish between the building and the field. The reason for these are
that the color tones of the images differ between the 2010 and 2020 data, and that the
download resolution differs between the 2010 and 2020 data. For this reason, reviewing
training data, making further adjustments, and improving image quality are issues for
the future. Also, we could not achieve the desired results due to the lack of schedule
estimation looking back on the activities of the group so far. It was a good opportunity to
learn important things in conducting a project, such as thorough schedule management
and coordination of work within the group.
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Tz, BT —XIEZHARDOHXER % 2010 ££20 5 2020 FED N DZ{b % FAEC A DM, 3K
Do EbR LoEHicaE L, 2hei 70, 108, 151 &8 & #EH L THKARH 2010 4F 2 2020 4F
DERT— 2 ZINEE L7z, 2010 F7— X ZHFEIAAR, 2020 F7 — X 2l HFER, RHEESFHEY
L7,

(XCH: MHERE)
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4.2 F770O-F

FIRHEDE T OZAEHEIICHEMETE 2 X 5, 10 FHROMH 2 FHI L 2B E2ERT 2ET
NEMER LTz E72. WERORES E LTHEITTWEH o0 UDAHENT — X 28D Tk
SRV, BRSNS, REOFHASES TR RVREEE X T, FAAENZRED T —X
FINETZ e R FRICHHATE 22748 LTIREEL 7=

HREF— X 2L TW2 EO-browser & D Sentinel2 . JAXA @ ALOS # /v Y fliiEE/{§ 7
X7 bEDIEVE VB 2ENOHET 2L LT, WELAET—&ZMLL., 8
A3 2#HOFIC LTz, pix2pix Z#REIS L CTHERZ, FEHORBICR#EL L2, XEL
pix2pix T, AOOEH, @A, Zbiz Lo 3 FHEICHE L 72 10 FR o T O 2228 L,
THIFT2ETNE 3 DVERL 7z

(XCH: MHERE)

4.2.1 T—=42tvhk

INEAHE

BT — XICHWS T =&ty b 2010 F L 2020 FTZRAZNAET 57201, BR539 A
M SRS INEL 72, 2010 FE DR M GIZ, JAXA S5EE 52 ALOS ALY FlF#
BT 0 27 POV A4 PHALEE [T20nb) T72wh 25 @ ALOS filEE{& e X7 + %
G L7, METREIATHE 0, 2—F—FR2iTv. FHABICREST 2 2 TH#TH A
FARETDH 2, AFHIERD, HEHSMLWHIBOHEICH 580 2EIRT 5 &, IEHKOH W
NEZ A A7ZEBEOBGR e £ HIcX Y a— R 3HEELIHL, £ TRLVEBROXY Y a— %
BIRT 22270 —FR352e0TE5, 2020 FOFEEMEGRIX, Sentinel Hub 2 W5 A b
@ EO Browser 2 62 Sentinel2) OFEEBZINE Lz, THELDH A FHRBERT S Z
CTCHTHOMETT — X2 AFARTH S, AFHKL LT, HEHEANO 7T —X 2 XY o —
F§ 27D, U4 Yy RUH A X2 REANC LTS 2 THEHIEZ BERPANICUND %, 4 RN E G E
BT 5720, A TIRERINDMERD 1km 12722 X SEREEZFAE L /-, 20k, EEAH
Xy rua— 74 arzERL, Analytical % 7% B <, Image format % TIFF(32-bit float).
Image resolution % HIGH., Coordinate system % WGS 84(EPSG 4326) \Zf%E, Z DLHEH
#d Download Z#R$T 2 Z e THX Y B —FF 3N TE S, LELoHEMNTHE T —&%
B3 2 2 L EATREZRZ DS, GeoTiff BRTHX Y v a— RETS 20, SEOEHTE LG OFIET
B 21T o 72,

(XSCH: BIRILR)

T

ANCODEENC & - THHADEESN B 720, ZOHTHOAZHMET 208N H -7, QGIS ZH
W, EEZEADALTWS TERIXET — &) Z2HXENORE, FBike L, HE7—£
DHZOHRXITNOYIDIKEZ2ITo72, 2010 FOEIRIX. FKEDOE/ 7 aEfgD F ETHD
HEziTv, iHiROBEGIZZRZNRERICEOL, IV A 7 —CEM LT, 2020 FDEE
F, Zvra—FRro, IV —Thdd, ZOEFUNEZZITo7, VUIDIKZX%2ITo 7
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%, 2 OOME§E[F UHIRICEZ 72, 2010 ¥ 2020 FOFE T — XX, HER EONEORE A%
MR 572, QGIS ETik, HIER EOMEORBFEDOBEWVIZHEIMNWICHIEI N TWSP, HIb
WERIIMEDORVEBGRT -2 2 LTRbN b, 207D, ZOMEERITV, 2 DOHEIG%[F U
WRICEEZ 2B B > )2o £ ZTEPSG a— FEZHELTHIGL, EPSG 22— F X, EPSG
(European Petroleum Survey Group) & W5 FU{ADEIE L U7z HER EDOABDOHFSIC X 2 RIS
E(WWW@%)T%% 2 DDZEMEERIZ. 5 5d WGS84 H bW JlHiF#EE FvwTw3

L ENE 2 RGTFEENCR T Q) FBAEERDER S, 2010 FOREEBIERIEZ. Avh L
l&%ﬂﬁLtUTM(JLA—#wﬁxwﬁFw)W@ﬁfﬁb\m%Gﬂ—FM\%%4T%
%, 2020 FDOEERE, BEREZFIH L MEEERTH Y, EPSG 22— Fid, 4326 TH 5,
lalZ 2010 FED MR T — & % EPSG32654 72 5 EPSG4326 ~NZH § % 72 DHEZITWV. 2020
FEOHRET — ROPEERTH L7z, X, 2010 F ¥ 2020 FO MR T — X DFEE (¥ 27+
NN ERiZ 720 2 ODEIEOE 7 15 1 THIBT 2 Z e BREED, Xyre— L7k
HRETF —RORENRZ 120, WIRERZ 27213 TlE. FGLARV, 207k, EHEOKE X
(E7kwﬁ)%ﬁiéo1E?kw®%ﬁ%%ﬁ6éﬁmk@w¢émﬁ®ﬁ@%kéhﬁ®ﬁ
BOY 7LV E TR LTz, BRI, EZED 572® Lanczos IEEX HWTH > IV > 7L
7o TOMTIT X 2T, 2010 & 2020 FOHHDIBIRE RE S H—H L. BT LD 1A 1T
WMIBT 2 X507, 10 FHDOANODEFDFEUHEHE SN TV AEHHTHGOREZ %
Wiz7zo FETHEC, AT 2EIEORE IR 2 L WHENEMLST 2720, AT 5HED
REXEHATz, R2EBEORULETRTOEEOFTTHRIEVEOEZX I D KXVHTHR/ND 2D
BROEXFTHIL., MIZLAETOEBIZ TR TRTHED T, RIELEIREIPHICTFERN
29, PR ERTHV, BEREEABCER Lz, LiRoBRICX > THEmE. UK. K
XXT, IRNTOEBIZFAUTRZZDOIEAEE KD LML Lz,  RiZ, 2010 £ 2020 £
[ CER T OE§ 2GS Uze 2T 2 BT 2 DOEBEI LA IS LIIREBTAI 2175
720 2010 FEDHEG% /£, 2020 FEDEIRE I L THEHE Lz,

C3 e s 1=10))

4.2.2 HEHTF—4

T71IND5SE
pix2pix DFEITII train, val, test O =TI N7 7 A AR E L T2 5, 26 DR
&ﬁ%u%@423mﬁmxmfﬁ504212KTMIéhk%méwﬁﬁinfméfw&%:
“REHOT7 7 AV LTz BT 7 A AANDELDIE 82:9:9 DEIETIT o 7o

(CSCH: BIRILR)

Y41 XEE

EEREBIE, A XPIEFICKELI LD, pix2pix KEFDEEANTZ IR TERDL -T2,
Z D7z, 256 X 256 ¥ 7 IVICHEGE DEI LT, £ LD SIEEIC 256 ¥ 7 VAT D kX%
TV, GHlOEGRY S N e R CEEOE T ZYIDkE. 20 2 D2 ARKICHEG Lz, RSNk
H{RIX, 256 X 512 7LD RKEX -T2,

(%3 pHEE)
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F—A2DEH|

EEREGRIZ., A XHIEFHICTKELRD, pix2pix KZEDEEANTEI N TERDL -T2,
ZD7zth, 256 X 256 ¥ 7 wIVICHEIRESE LIz, £ EH» SIEFIC 256 ¥ v VHATY D&%
1o GROEGRD? 5 ZH e R CBEEOES 2D ikE, 20 2 DR FERKICHES L, ElE Iz
HE{RI%, #E 256 XM 512 B 72 LDREX Lo T,

(XSCH: R HEET)

4.2.3 pix2pix

HRZAENRT 2 E T MIiE GAN ZRH U Z2BGAER 7 LT Y X 4 pix2pix ZFH L7, FEIC
DR ER T — & train &, MREEFHOD val, test D 32D 7 7 A JUIHFE Lz, train(train dataset)
FEEOREZLRZHBETH Y, {o RO 82% D#ETH A T ZIZF%E L7z, val(validation
dataset) \&, FEPICEEOEAERS () Z2HMT T 2BICHWABEEH O 7 — &% & LT
THOH. BAEENOR 9% OETHA T TITE%H L7z, test(test dataset) I&. ZEEBRITEBRITAEK
LU 7- g%z ANDH THIR ST 2BICHVC 2 BEEHOEIRTH D, E0ERM O 9% OFHH 2 212
Y L7z, pix2pix OF ZHZITOWTED, Google Colaboratory TR T3 pix2pix
Da—FD55, HEZGgAADEREL . BERZ M T 2L EH SRR 2. BEROTAALE
BEZ. A YR =2 v P EDT7 740Xy ya— R L THAAD WS ETE, SHEEOEI{R%Z
Google Drive 225 Zip 7 7 A VTR >0 — RT3 XS5 WKEHE L, BEGEHTOKEEIE, FEATH
HECH S 2 @2 ER 7 7 4V (png 7 7 4V) TRIFT S XS ICEE Lz, ZOMOEREK[ L
LT, FETHIRATLREEZMAT, FEEEE 40000 [F5 6 170000 FENCZEE L, %8 %
1To72s Fz. 10000 BIZ EIZETLDOLRIFE test 7+ VX DTN TOEIGH & THRIEG % H )
T5EIREERMA T2

(XSCH: JEREHTA)

4.2.4 H—N

PIHHELRETlE. Google DMERIT/AB L TWw % Google Colaboratory FTa— FOFEH Z#12 <,
FIT2To T\, LA L, afTREMRZHIT 5 2 B2, WRTHHATZ % 10GB EE D GPU Tl
AEBVAREDFEEL, EHICFETRNCHIRD D 2 72, BRI O T 2R 0BERFAE L 72,
ZIT, HYEE DT PAL RTHEDE, K2D GPU A —A2EHT 2Lk, T
P—NDT T AXERIE. 7 7 AN —NENE Ry VT = TEHLLHE - DB 4HTH-
7zo NG, XEV D 11GB X 4 D GPU 2R L T2 2 ADRE/ — P2l 774
Y= ANOEREE, VE— P T AT by TERTIT o7, £/ pix2pix @ 32— FDIREIE SCP
a~x Y REFERLZ, FEHAOEIRT — X%, pix2pix ICEHE %I Z T Google Drive 206 X~
02— RT3 2 KIITHREL K, pix2pix DFEITD=®HIZ, TensorFlow % GoogleDriveDownloader
BREDFIATIVDAL VR=1%27 7 A NH—=NIZATo 7, pix2pix ZETTE> L7 74 V%
B L. BtH R Y 2 —FTH 53 Torque ZHFIH L TEHHE ) — R THEEZIT o 7z RSN EIG
. 7 7 AP —5 5 Google Drive N7 v 71— K L7z,
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OxCH: RHEFE)

4.2.5 FBLDxR{THR

pix2pix DE IR

W DT, #THOE{RIZ 256 X 256 ¥ 27 /L DE{GIZHEEF, 4096 X 4096 ¥ 27 kL
OWHRARDOEBGRE ZDFE EFHDOANNHEHT 251HZ -7z ZD72®. pix2pix DFEEFD T R
T AR REREBRIHSSE 2720, HROFHELBEAAD Ty a -, WEAAATHEIEEY
HRT 2T a—XDOENENDEAAADEIBPREZERLT I - FOEESMZ 21707k, IOk
Google Colaboratory THEITLZFRIZ. =¥ a3 —&T 1024 X 1024 £ TEAAALZEET GPU
DRXEYVDPFRRELTLEWL, EDZLD GPU DXEY DR DEREDLEIC - 72,

(%CE: BIFILR)

FH GPU RIETORERIT

HYHEN GPU DX EVRARIZOWTHHKZIT o bR, B GPU 215 L 7 — iR
WhHH, ZNZHHTZ L7 P R 2 0T2We, RFEOY —NTHEITTI2HD. #FE
REZREZ Tz, L L. 77 A= "PNTEED Python2 % Python3 23fFEL. 7 7 A4 L
B = NOBRBEZFH E D Python ICER>TWBH, §HH / — R TOERBEAZHT Y D Python 2%
TENTVEDO0HBRHTH D, 2o DI & MERRICHEK L 72, HUBEOHEED T, #HE
J — R THETEN S Python IZ TensorFlow 2EDF 4 75 V% A4 Y R—=FFT 52 EITHKINL. K
XREBGRE AT S EOIRE L pix2pix DA — FOE[TEITo/, LAL, FAUEHDTAEY D
TRTHTT—DFHAE L, FEE LT, TensorFlow O#HADMEEETIE 1 D GPU L ffibik
WZehbholk, £IZTliFbZEAL, HED GPU ZAHT27-0DEXHZ 21To72, L
» L. TensorFlow Oi%l{kik, £TO GPUKFILET V2 a¥—L, #EE2ED 2 [F—-x1f
M) LG L TWianed, XEYHRPET 2 MEDRIRICIZES 2b o 72,

(XSCH: R HEET)

Mesh TensorFlow DEA

XEYRROMIE L LT GPU 2EBIHVWT—2o0EAZEF A ERIERT 2 T£FAIMF] %
Tz, L L. TensorFlow DA TIIERTZ WD, HIDF4 75V 2HOWLREDND -
7z HABEZAT o AR, Mesh TensorFlow THAUXE T AMSNIHEL TV Z ehnn b, EH
ADHE 21T o 72o Mesh TensorFlow &3, 87T 4 =77 —=V7HDIA 75V THhH, E
TNAHNIBTEZ DI e TH ol TD®D, HAIAAEITIZ Mesh TensorFlow ZFH L.
THAAHNEITD KO EEZMZ 2l AT, TITHE LR oD, BHRAATLITHOLRTWS
Sequential EF L THH, THZEHHATZ LTI EDEAAATITY 3 ODUMHEE LD TE
FLTW3, ZD Sequential &7 Mesh TensorFlow (ZI31F7E L2 WASRETH 2 /-8, Hifll
REZWZZUTEEIELRZWZ &2 BH L%,  Mesh TensorFlow ®B%(T Sequential &7
WHMT o TO B Z T 21213, SR D R RIAIREMEDL D o7z Fio. —EDEAIAAICE
F 2 =D DD EARIT N v FIERLZAT S DM, ETFAALNZITS ETHlA D GPU IZEL
TeT =220 LS IERETUI I VDD, WS fEFTT Mesh TensorFlow TE D & 5 12FE
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TEDOPDFEE Loz DTS E1DDERZ THICHBETETWERIPo RO ERD O D
rFrEbhsd, HUEDIZ 5. Mesh TensorFlow #EA T2 ETITOREZ 0o 7205
ZFOMBPICEE LT, Fil-CRATELMESDIFEEL T,

(XSCH: JEERFH )

MBS « B

Mesh TensorFlow 238 A3 245, QML L F 2 MZICHHB22D, MIHETO
SERRDS RIAD I WRED B o 2. F72. Mesh TensorFlow % Fl\W 72 & 7SI 21T 5 A2,
ANT =2 OERPBEAAAEORE LB E L 2D, FAEPBRER B BAAATEDOXEY ED
REPOLXEVAEDREELBRVARESED D o7z, Ty XEVAREDHEHE L. 22 IHE
Bolt LTHEMT — 2 OBV 1#HOTF—%% 1 DT — 2 LTRSS HEI
. TRREEDPTERVAREED D o720 X BT, Bl T — K3 GRE T O IR O R E{5 % Y]
DRV TW B 720, HHIRE GANBOIHAER Y vV —=2) BFHELTLES ik s
NOHENFREINT,  UEDZ 2H 5, Mesh TensorFlow DEAIKIZ L. pix2pix DH &%
BRAEBRSBERTZOEFAMATES X5, Zi7T—2 2251l L7d 0¥ BITHWSF
ERBRA L 72,

(XSCH: JEREHTA)

4.3 #BEBOS TV MOER
4.3.1 R

ANOO#, A, 2k Lo 3O L 2HHiconT, 2010 £ 2020 FOFHET— X
EENETRINE L CHEYIZMIEZEL, BT —2ty P ERER Lz, ERLIzETVICZENS 3
FHEOHE T — 2ty b2 AN L. FEZ2IT5 e T3HEOET VEMERL 7.

ZO3EEDOETF ML, HHEGRE AT 2 Z & TEBRIC 10 F£%0Zb % Tl U 72 Ei5%E 45K
THIEHTER (K4.1) . MoLEMCH 2 Mnput Image] FANTIHEETHY, ZOHGRE
VAL —RIIHPIITHREEKT 2, KOHHNICH S Predicted Image &, RS =FHl
HETH 5, ROEAFIZH S [Ground Truth) 1. ERD 10 FEROEERTH D, HAKRE L
THIRINZHERTH %,

HAOERORSE 2 3T 272012, Llloss IZDOWTEZ %, Llloss &l&. [EfEHEGE AKX h
THEBROZDHEMED G TH 2, 777 7D 4 FEH»S 8 HEIDZEEHERTIX Ll loss /NS WE
YD, ko THEEFTTOHENIZ target HIRICE DIEWHDTH S LW\ R B,

A7 =2 TR ICREIOETADD 50 CDFHEN T =X 2RKDR L TUIR LRV,
BIMERE S E R R, REOFANES THROWREEID Eiflz, ZORTIE, FIHEIED R
RV F RN T = ZEHHEDOATH 2 Z b, HET —XDATO TR O CEMFAE IR
e, BETRHINTOWAHET —XZHAHL TWADTEZIHHTZZ L WR %,

MEDZ e oFEEBRIEERTEL VWA S, LAL, EEBEBREL L TEDTWET TV r—
2arve LTORBIBIZIELEDEL 2B TERD o7,

(XSCH: P HEET)
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Ground Truth

4.1 2010 FEH 5 2020 o 2 L7z Ly OHAKER (52 70000 [H])

gen_I1_loss ~

Wi

4.2 Llloss @277 #iE#iix L1Loss, B#II BRI e RS (BAIITE) HRIZER
BHEND 1 AR DEEDXYID

gen_I1_loss
tag: gen_I1_oss

D=6

4.3.2 fERFIE FEM

FED 6~8 HERETRD ROMRIEONI, £/, FEDBI HRIZBZ 5L /4 XML
K DFEEIMET Lo MR EEL T TEYINER T TEH SO BIFR O ¥ HIAHE L THIHE
DD XS I ENTL EWADIEFESERICR > TLE o7 MY HEOHFIDE#L <.
BXoTHAZNATWE K5I1CRR %) oM@ RICERN T, FEZ, 2010 £ X 2020 F
THXY Y- FROMBBENRLRZ ZEDEZHN5, [AERIC 2020 F£DF—% % AL 2030 4F
DOFELT- T, HHOEGRYE L CERWERME W57 (K4.2) , FERE LT, A
o7 =& 232010 F & 2020 FTXEFPER L 2o, 2020 FFOT -2 AT H e 20t
ANTFTERE =0 2FELT0RWED, ELLEEFLTVWARVWEEZ SN 5,

(XCH: WHEE)

4.4 SHBEOBFECRSE

SHROFEL LTI, Zli7— 22 REL T, ¥EICEXEL 5 X 27RO H 2 HGZ D bR
XHEZMEXES 22, 2010 F2 2020 FOHEE OEEDAZZFHEE L CTHAMEEZM EXE2 2
. ST AHET - 2XOEE A LRI eRE TN D,

Tz, BYIOHWNTH 2 HIRERSL— RO F AR WCHHLTH 55 20 HICBWT, #fifiy— &
OEBICHHI L2227 Y2 — LB DO IS, +—E 204G, Ul Oi%ate
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Input Image Predicted Image
- s N " 7 "

4.3 2020 D5 2030 FEOHSHER. AT 5 (?%“ 70000 IEI)
WO HICEFTAZ DM LUWVIRIN TH o720 A7y 2 — VEHREERMOFKLR Y, $7°F

7‘3&%@%#&755\% D 7:__'. Z E‘xbﬂ%o

(OXSCH: ARHEFE)
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EL5E HRERR

5.1 RAX—{ERK

RFERRDT2DITRA R —ANER 21T o 72, BIAOHFHHERD & ZITHWIRRAX -2 LT,
NAEDBIESREE, B EE2EE L, MROEHMIELEFFETHRE TS T, KR
R—% Bl NCBEGUEDLE X5 Lz, £ ZNEFNOHHOXERIZAEDE T, 2R
AR —=DTH AL VICHEERIMZT=,

(CXSCH: BIRILR)

5.2 ENE{ERK

JRRHERZ D720 OBHEERE R R X —{ER & WifTTITo 720 Bl FRkIC, KA X — TRl
NTV 3 HERPRROIEE Z3FMCHA U7z BIEER D FEIERTH & [FEIC PowerPoint % W
TiTo720 274 FIEBUIRTHAL RIS L — T A ¥ B THOHPNRTITWV., BT KD B, 7
N—7 BiE 14 BIER LT T, BEEDHHZ Y D2ERDOANBRICOVWTDRT A R 9 BUIIHFETE
AT o 720

CXCH: FIRILNR)

5.3 BRILE

RRFER R TIREHRETZA 2N 3 BOEEICE DR 15 EE 5 2 54, B R 2
& —% R7EHIiE L E BB 5% DEMEZ W W, BRI EYENZhZIEEL, E
FINA & BI% 2 HlOHYENZE— X EZID . Zoom DHEEHEATHICHRTE 2 KEL L,

(%3CE: pHEESF)

5.4 HEHEFICK B

BERFHEREZ DK, Google 7 + — L2 T THEFRFI TRERANE) @ 2 ODIHHEZFHHHYED¥
ERHBICHHEi: HHARIC X 2 a XY b EweREWniz, Z2hoEEIE 1 GEFIEY) 25
10 GEEICRW) £ToO 10 BRI TH o /oo FHEORIIFE L BB EZEL 35 B TH o/, F
RN OV T ORI D1 7.03 (AEE n=35, fEHEMRZ SD=1.84) k& -7z, HEHANEIZD
WTOFHIEDFIE 7.86 (HIE# n=35, fFHEFA SD=1.22) Yigo, WkidWrkInbDax
Y hEH LT, SROEHI MG L,
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OxCH: RHFE)

5.5 E

BN, HHEZ 2 Zedtikiar o7 TEERNICE 22 08HiOZ(LB o700 ? ) 2
SHEHMICH L THES %, EBRICARKROE T O FRIERZEMT 2 Z L3RI L, LAl EiE
DREE XL CHEDIA TRV D, DX S5 ICHHNEL L0 Tt T 2 10E 2D OERDIHE
ThHYH, ZIEBEEICO D -T2 IFE XA RWVIER L 725 72,

TRIZHEE D HTHOFHEIC OV TER L TV, FEREMICHL T, TS5 ETIck-EME
ZOEBEEHEESHLTCHRR (HEEE) LTWEORRPo72. ] EWIERNH - 7277 T,
(RROEFHDLED T ot g T, Hiflc, vy =2 b OMEFHOERZ L
TWAUEE D JVWRRICR 2 EEVE T, 2 MEESEREICEPIDICFE TV O THAD
MUD ozl EVWISEADD o7, BEILEOBICIE 5 FIFE > TRRDHIA% T 2 2
BHdDEXD, BEIRATA4 FICBLTE, THEORXI74 FEZ7A V) 74088, L THHES
FTVWEDE o] LWIEBERNH =T, (254 FOEDATREIEICRZ =0T, RIICHK
BERMERETLE>TAX =V 2> THLIMNTOIRL - 2D HANTEAR) WD
BADD o720, BINCREBERYE BE., A X—V %503 T2REDHZEZ S, K
22 =L TIE, TRRZ—ICELTTRY 27 b XU ANDOARIDPHAX T THROHEROEDH
BrFALL TRIOBVEEEE Lo ° [RZAZ =% Let's W05 4 X =R L TH RNV,
EHOBENRT Z LIHEVWERE Lol [RAX—DEEIZOVWTaY P IR MR TETCHOL X
EFRERUE L, £, XFE LD THAIOLIFELE L) CVHIMHNERNZL Ho T,
ZDRD, RARX—=2H 2 NDIGIZHD, XFORLT EIRHAIZOWVTS o L IGIKT 2 08D
HHLEZ S,

FENFICEAL TE. "0 FROWHOZMMA THTEZZ2DH, BHLAVWEESs. ® [H
BHERIZSHREREL TR BEZ 5B ol CWIIFRNRERNZ o, LA L.
HICBE LT, THN BB LA o721, RoTWANASHEFTHAWSDE KU, &
WOERDD 57— T, THEERTDH, Z2hoET2HHE AL FHAT22Y
DEIRIEDPBLNZDOPHRADPDIHWV. | LVWIBAD o0, FABRTHbrhR
TOWHERPHEKZ L EEZRVEEZ S, HERE LT, HNRHAAAECOWTH > bFE L
HT 2 BERHD L EZ D,

(%SCH: P HEE)
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F6E FU

6.1 #2512 THEE (IX)
6.1.1 Zoom

KIZN—TTiE, 1.4E8ThRZE 1, D62 CDHHEBEDL T — X E2HD7Z LTI LRV,
BIHFAES I S, REOMHAPES T3 wAAMEE LTEIT NS, £ 5 DRED MR
ZHiES.

(XCH: MHER)

6.1.2 Microsoft Teams

2.1 i THARZMEEZ, Y22 DT —<IZHEW., B FENED B DFERIIORN D
X LVIOIKMHDTTRRT 2 2E R T2 ZOMR, ATnY 22 P THAK QGIS k&,
INFTH->TERT0 T T I ZHfTERAWT, 26 #iid 2010 4 & 2020 FOEHHEE R E| D
HU., At oBFREEZHS 22T %,

(XCH: HHERE)

6.1.3 EE{ (HBEXE)(Google Document)

EHBERABD» OB ANOT =X RN —THEH L EHEED T — X256, FEROAHEHEZ
FHT2ETVEESL ZEEHEE L,

(XCH: MHER)

6.2 XNE TOEE

2010 22 & 2020 FDO ANODZE Lz NHEM, WA 222 LoEANCE 201, 220156 %
NENS~TEHHDF—ZZ2H S X5 X N— 128D YT, ANOZLHDEZRIALDD 10 %L L
732 10000 AN EosEmZEE 2 N me Ly AOD 10% L E2D 5000 AL EOTRAZEE) %2 A
A, A0+ 1.0% UNOZEE 22 L E Lz, 2B, AOBAHIRO I #ic k3 K
XRELEPEFNAIHIBBEFE L2720, ZROEBRVWTEZ L2 Lz, b E T AOEM
ZRHFES. ANOBADZEGH A, 2k LeiHER, FRIARSHY U,

(XCH: MHERE)
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6.3 FioFA - BE
6.3.1 HFHEEK

R IEEARMICHIERR 2 S XN 2 BHIEOEEZFHILTF—&R 2 LTS T2 REATL,
HEF— X IEENHAT2 3L, Bl o b—0 57—y LTAAT 2723 THoT
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6.3.3 Python
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