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COVID-19 Data transformation : Creation Applications from Data Collection to Visualization

Advisor: Shih-Wei Sun

Student: Ting-Wei Chang
Abstract

The paper focuses on data visualization and data transformation, presenting two works:
"Screening Tomorrow" and "See the Points." In an era dominated by data and information, the
ability to filter and transform information or use data as a tool is essential in the Al era. The
relationship we form with vast amounts of data and the impact on our mind, body, and spirit are
crucial questions. My works explore data transformation, data visualization, the sudden emergence
of diseases that affect all humanity in the modern context, and the different perspectives of the
human mind, body, and spirit within these relationships.

Collecting and filtering data has become an easy task with the aid of modern technologies
such as programming and specialized data processing software. It is also a skill we need to master.
In modern society, everything is gradually becoming digitized. As we live in a virtual world
composed of digital data, we use our physical bodies and five senses as starting points to interpret
the different forms in which data can be viewed.

The first work, "Screening Tomorrow," utilizes public data released by the Taiwanese
government during the severe impact of COVID-19 from 2021 to 2023 as its primary data source.
This composite artwork combines data visualization in video animation and light installations. By
organizing and transforming this data into various visual formats, the piece assesses the timeliness
of the data and the significance of the pandemic. It portrays the journey from the unknown,
resistance, and confrontation to eventually coexisting with the virus. As society's attention
fluctuates and eventually wanes, we need more diverse perspectives on the disease's impact on this
land. In an era where everything can be digitized and systematized, beyond physical infection and
prevention, digitization and technology provide us with new ways to understand such a virus.

The second work, "See the Points," continues the concept of the first work, using the same
confirmed case numbers as the primary data. This piece views the pandemic from different angles,
exploring perspectives beyond the human experience to understand this catastrophe and
transformation. The work incorporates interactive installations, combining information and devices
to create more connections and possibilities between the artwork and the audience. Direct
interaction between the installation and the audience, along with real-time feedback in images and
sounds, allows for a continuous examination of the diversity between information and technology.

Keywords: data visualization, transformation, disease, mind-body-spirit
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5 Chiayi-City 120.437674 23.489502
] Tainan-City 120.220694 22.997391

R Kaohsiung-City 120.311331 22648038

18 EHER Pingtung-County 120.506338 22673383
19 i Penghu-County 119.558768 23.570085
20 AWk Taitung-City 121.135306 22.759523
21 JETERE Hualien-County 121.624197 23.992331
2 TR Lienchiang-Cour  119.968008 26.163875
23 &PIR Kinmen-County 118.361258 24.448205
24 Keelung-City 121.742329 25.127686
25 Taipei-City 121.598964 25.10566
26 New-Taipei-City 121.438562 25.072818
27 Taovuan-Citv 121297113 24 9956873

B 2-4 : Google XHE ZA #Z B F M &



1 2 A 30 R B 1 F At B BRI B AR A AL
https://www.cdc.gov.tw/Category/MPage/94JVbJ2BFjR _3MTi-9s9Cg

147 & 22 F) 30 7% o B ] F youtube $EiE 4% R FeH & AL ¢
https://www.youtube.com/@taiwancdc

(w ) BHAREZ/ELER

o B R b Htr 2 B g BB > JE A Lev Manovich #4 { Information Aesthetics: An
Approach to Data Visualization ) [8]3% & 3 XIE 69 %5 - 13, C AL T B eyt R
Al BMIEWEY  SEBBOREL BELF FURRRMYE LB R AT AR
EHRARBE S Ao LFENERZT R RARBILERAER LE -

Lev Manovich # ( Information Aesthetics: An Approach to Data Visualization ) &
BHRXPRAEBNESLHMAE  BAETHARLHELEE  BERAL—HEHBK - B F
IR AR BOARERE LRI A B EE > &6 7 2 EMALZ . RARBIAL
FEELHRETE  BEEBEAZEML - FHARICELRET TR K Rl fTRBR
RACEAT B BIE T R R F > LR R QMRS - FurtfoTEAN  ZERAAL
BERZ LR BRERARERGERNRI N - B BRI T I EZRA LR 0
RIINWEZAE -

2. BEWHEEHMKE

DEHMFRHABRBTAEHLATZETRARIER - MR REER T
BXALZRGBE - SHLHTULHEE  BE - JF > B REFRFGBIER A A
BRI FAEFIARTE B Tah F Ko B R IR A Fo AR FE IR -

ARG B ARG D HEFER ZRPDGERE > ERENFEZYTE  fld
BRAHETUEFEEL L EFEE BRI OB > KRBT Bt e AR > M4
BFEOREFERETUL S BB E PR TR G EEFEZ - flho > ERET UL = H3


https://www.youtube.com/@taiwancdc

BEPREBAA EEBBARRGEE L HABME - EERAFRAEIH S EIIERR
LB I SRR R R EHEERD c EARERA THERH R BRETET
H K AR M A R R EBAE o

3. EHAR DA Bpir ARk B AR

THR 6 F R AL T A R P e g sh B LB R PR MR R B R
XE & ANEA - BEMFHE 6 M3 XEA A IA S Rl7eh ad o B & bE %
¥ F A sk Ao tm o A 17-18 thde » FHEE G B R A2 A B 4645 A B & KR T K B g fo
BE R > o William Playfair f£ 1786 4 £122 7 6B 2 B A5 B - AR~ EH
oo 18 KRB T RIS > MEATLOHR  BEALLTEwb6E - HRE K
LB B R ANETAD » @it € 3R - 19 # &8 - Florence Nightingale £ 1850
FRAEABRE (PBEBGEHE ) RETBFAMEIERCRRSTHE  SZEHRRE
fbfe 47 A AR R — B & 2 E A - Charles Joseph Minard 7 1869 5 £| 1k 8 £ #k 4 i E4R B
BB & WARA TR EIRZAF - B T ERABMER R F b B8 &6 T
Bl Aodf 4 B 69 L& o 20 #H &2y » 3 E A e B R B 432 K John Tukey 32 85 TR A M EIE &5
# (EDA ) g9 % » 5B BR T TR RIF R IR - 38— S0E T HBR LI
e T B3R o

B AR AT e > BRI A SRR e R AR A
Al B A £ PR AR R B E S o MR ET RBBA MR T X R R ERIE - B
BAK R ZRT X > AR EF LY X BIFREERA TR > R T LURB IR T
F 50 69 BB AR R Ao 32 B BIE > BRI AL A BTG R o T 60 E F B & B AR
oy Bk Hlr 0 RBR T BT SR iRl Mg akd c BB L BRAEYE THENIRY
Ko AR T AMH BIR A E AR o

4. RARAGH

Lev Manovich F878] 5k 2k #4782 B kR BIL 8 @A 04 € E AR » [ 2 KB40
AL RERAMTa R » R BB XM e HHA - AFRNESZ T » KRbDEH S0

10



EEM S GENDIOERABG > HNBTeER - BRI B R 0 SR8
Bl BRREARG] R o -

(&) HeBHRAEHRX

1A p 3l

4 aE M7 (Generative Art ) & — A A HIFEA EZAMELE W EHBA - 2
I AL SBBENE R TR > AIRERATEIANTBAEARIEROE
&4 ° £t g Hartmut Bohnacker + Benedikt GroB * Julia Laub #= Claudius Lazzeroni ff %

{ Generative Design: Visualize, Program, and Create with JavaScript in p5.js) [9]—Z ¥+ » %A 1)
BEARE R AT EBEIEST o AR B RRANGZ AR RN SBREAMELE - £ R
HA AL A ) SR M A AR B PR o A AR it A B AL L ( Data Visualization ) 5 1848 B
18 X F 90 R & ] a9 AR 3R © B AR U PR R BAR A3t B BT - 12 B Mey B ey~ H A& R A AT
KR -

oz F e L B B A S st A MELEHGRER » AT E KRB
Bt EtferR T OMEAia BRI E  MEEMEALB ARG HER‘E > &
RBHTE A ERATHAEMRE  BHATILERFHYE TS EIBEAE » Firdiiz

RE) > A RBEAIPBAIEH R ERANBE L > AFRRE S SERMEART RN - @
EHARCRB SR ZHBL T RAE > A ARFRBFERZAGT A LR EaRaeR

B AR E o sbAF Lt ik 2] A R BT AR B 4T 0 R ARMERAELMELREYZ
B R BT RENL o

QEEE

#4E% (Dataset ) A~ A AR BHEES > BETUREABHBREIR & 547
#0550 B—ATRE—BEEEEL  B-FRE—EARBREZ  c BEETUREZSHER
B wBlE BE AL ERE BTUASEHEBANERE > w#E - 58 XF
1% % - f& &g Hartmut Bohnacker * Benedikt GroB * Julia Laub #= Claudius Lazzeroni Ff %

11



{ Generative Design: Visualize, Program, and Create with JavaScript in p5.js) —Z F » st F 42

BBFEEHAMNE -

BHEELAERBAETHRARBICTHEELR A EGERLCEFH £ REHE
AEMEEM » TUBRSHABEZELEROER > ERARILT A FH > R ER
B ey R AR > RLBBEENE SR ERERATILERALBEDE LB ER X
B A AR, o

ARBMAEARRBCFERBBENT LA ERE AR ERBHEE
FRRAETAMFER LZBENFD - BIETREBIL RS ZORELF TR - R L%
MRBREBHEAY  BBEERTROSHEMANE > BEEALATY—EAERE » BTRHARIY
FRBNABHEE T > BURBBEE T ZWEAEBRARTIHR > B RARRE
REAL G AT BRI AT BIE - B W LERI R, AR RE O EEE
VAR & 7T 3 P Ao AR R

3t ) Bh 2 A R A A R ACER T B4 Pl BHR B AR A AV SR R ey e o
RS RBEBEBRCAEREHR IR ELERATRIZR - £ EMbGh & REHE
BT EA B EMEA RS RETHARSAARTHER > BHARCERETZARN G
HEBGE & FBhRFRREREIREE > AREP TR TIEE A BIFEEFH RE
gt 4w B o BRI S RBBEARRRE AR EREABEE LR -

(7 ) MaBitE S
1. { Entropy n°l ) kK%

RanT FRLE,FARRLE ; (Seen/Unseen) [10]44 iz 3tE] » stk o A iy
FIRAZEAME B AL 2011 53 A 11 824065311 58 E1% 24 NS AT A AR B 6930 B R 4%
AR B & %9 > ( Entropy n°1 ) [1113b 4 F % %18 500 (& ) x80 (5 ) x10 ( & ) A ey &
BB BERURE ARMEEEZN  EALEREEREANK  BAFEETITH
% % B1KSA IR Bk v\ (Bass Shaker) - ML % —fEZ & AREKE L - RIEMK 12 £ 16 AR
BRKREMEHELR  RELFA—EHAFMEE L L EX—BEBARNE  £A5K

12



L MR RFEIFRAGBREE - RATCHE 0 2AME R THRIE > PTAERMER
RFBLRLETE > SEABIAAHRGBE > A B TR OEF - BT s B A
o FHG R EARRIEEARSIE TR EY > RERRIBES RN\ R D ERE L
B A A e IR R B Z RS - AT AR A E - BB R ERRAEIL  BE

REBEGEBEARREZROAEBZT » R K00 SR MIEE R4 SUR AR
REE > SHMEfTlaMP B REERFTES SRR THEFAEZARXT —EAESIIRIAHL
EARS G ELY -

(1) 4348 08k

BN B A KA R T
2013 &b £ 47 88 ANGE

(2) B R &3t 2017

13



2-5 : Entropy n°l &M B &5 5 NENERE B REA ALK

2-6 : Entropy n°l 2 & RKEKE L& LR

14



B R AR B e AR RS R R

V£ S 484k https://www.youtube.com/watch?v=j0gEY cViuOI

AR B ¢ https://artouch.com/art-views/art-exhibition/content-304.html

https://archive.ncafroc.org.tw/result?id=a55ec4b710d34ecebb2f72d5825tbfb6

2. (Flight Patterns) Aaron Koblin[12]

(Flight Patterns) R #HALE R B E A ABIFNAGICZER > &M AHETT 24
NEEPS £ BB £ AU A 4135494 > Aaron Koblin $2 AN T — 1B 38 & 445 4 4 0 24
Processing R AF 2 £ FAVE T B - A R& H KRB RAT & B SLIBBE GO HLIE > AR AR I AL 584
M LGB TER R EFEFER T MER BN KRB EFERBTRA 5B
S ERRTRABOMERERABARY > UGB FEEAZH R ZRABIFR LT BK ZRY
B EIAE - AR BERBIFEL S —REIORTE T > LRERE TR A R T EH FHER

-

(1) #&BhR £B - 2010

B 2-7 :( Flight Patterns ) & £ 4 & 2 3,[13]

K &R @ https://www.artic.edu/artworks/213 139/flight-patterns

Y& oL 484k https://www.youtube.com/watch?v=ystkKXzt9Wk
15



https://www.youtube.com/watch?v=jOqEYcViuOI
https://artouch.com/art-views/art-exhibition/content-304.html
https://archive.ncafroc.org.tw/result?id=a55ec4b7f0d34ecebb2f72d5825fbfb6
https://www.artic.edu/artworks/213139/flight-patterns
https://www.youtube.com/watch?v=ystkKXzt9Wk

KB ¢ https://www.artic.edu/artworks/213 139/flight-patterns

https://www.aaronkoblin.com/work/flightpatterns/

Fo —HTHEL

ZHEMEL ( ZBAIDEHEL ) AER THFRE I FMABMB R E R =%

AU REGA LR  SHAUFETERANEKELSZ  EPEE  B8RHAE B

#3E (Virtual reality ) ~ #%3% F 35 (Augmented Reality ) ~ Z % 548E 0 4 TR E

Thy B ey R AR — MM TRACHESG T  RERERAUN BT XBERLE &
— M8 % ZH XA BE5T Rl Bl > LA SBITE PRI SAMER -

ZHERBHEIANEY R A EEEGRE  MERMWES R A E R
it Beb T B RETAS B Aot o K 1980 RSB ES » HHEE L EEHERE (Virtual

reality) ~ #%3% F 3 (Augmented Reality) ¥ % - =4 EMH T T L AB LR T FTEE
BEWEG HEMOARZEI A0SR BRRE SRR - RSN RBEAGLL
Autodesk Maya  Blender » 3ds Max % 3#+4v b8 » NP1 F K —HEBIK - i BB =9
CERFFLRBEEARLIZE > Bivlbiosh Al LEETHB RAMFER » EFBE
o AMFHAM A EE LB S LR -

~

— =

&
=
PR

)

i

(=) F

4T E (BDEXKHE ) RAZIMBMEN A S B & » FfaEEg
e~ ERAELS B E  BRARE  SEEE MRS 4L EURE EERRA
% ( Virtual reality » f§4#% VR ) ;A &334 ¥ % ( Augmented Reality - fj#5 AR ) % L3t § R
BIARR B EFIHM A RE AR — B 4EHE E - LRZIEANEE - HF - H2E LB
Bo MEMKZEY > ZHTHEHTWERALAE S T ERERAL  BEAARER14L
Wi 5 o BRI ANTE A 2 4 B £ B A R SRR R P -
16


https://www.artic.edu/artworks/213139/flight-patterns
https://www.aaronkoblin.com/work/flightpatterns/

(=) e m

Bl e AL RN — e b E = 40 > £ S BIUNS]IF - WA PR 7T AE R % Rl P 8 3,
HIAPPEAFE) > B e RS RIS PR LA TR B RER =R
 BHEGMTER - LERBRRREGTR > ATEFRETYROBRE - 37 % B k4

CHRREGEF GARGER L RETFONZESE 4B =R REL
ABBEBATHR PHRGREZRMG  ERIEHRIHED THEO LR -

BB B Pog 4 e H T UGRBERMHFT RELE > w83 ZRBLEAINEE
BEROUSABR T » 4R 2 HELTUIFR RS -

508 BB EZ MUY T RBEER AL HEBRE A TERBREY
% AREBEBRPEEULT =R AL BRHBENETRESBAE RE » EERE
&4 B & 5T fE4E 4518 82 3 B) 4 69 48 R i A S R ) 69 Bk 4o o

EZHEERPEAEEY % oK - $&EE U Blender 15 & #.69 £ £ £]4F T & - Blender
EAMRRKBETE LG CTUBEHE B EREIMANET > RESELTUR
Python /TR X4k » #HEZARECLEE'E - L P Python @TRABTRTERMES
I K32 476 BOHE A Blender ¥ o SAA2 XTI A 40 X - AR BATH E S5
Fafi A AENMIER —CREN AR BTHBESRENBES—Z2FH 4
HBREELGHEE > ARXZENERBLAGATURATERTRE  BENIFANFTEESE > 4
AL A @A a2 QLR AL 2R ARE  TENER LR

BORERER R EY  MAREANZ T EERT oA & FHRLEEIER Z M
w¥E -

(W) BAMXE 2302

UZ TS EMIRTURNTARBESUHAREBAE > BTG ER A
E#AE (VR) BT (AR ) EEBMBEZ T §EE BT o AR AR H 0

17



£ £

ZHTHELTRERBEEZEUN LN S HE ZH - 2R E R T AR P4 2
ZEREPIREORZABBREME (F ) BAFRURBHAFEZZR  Br Mg
BAAMHE  EREHMORRARFR Ao e XAk EERIEEMMLY - &
PR R TR 3 R A AR A AT oD 8 8 2 64 B B 2 B3R AR A SR AP Bt
B R% o RbBEENIL s ARRARFELERAERAET (VR) X4EE T (AR ) £RF
ERMYEA » ZREM ELGREHAEIRAL

(&) MAMER
1. (Strata#4) Quayola[16]

(Strata#4) B g2 ey #£35 T B | (stratification) #9484 » Bp 3R N 3R 69 7 ) &
RAvtEHE > CRA AT ABMEIA B L£FE F# ey G & B 39t > T EELR &
W IRk R o (Strata#d) BB AR T BEfushf2 g F E BB RE 2o+ B3k
S0 EERPRR - BRAM RS RAEEEZ MR T —AFOHEEM s mE LT
BEC XA E e SRF—RIEBERY > BRR 18K of A6 & E L o T4 A
S BMREmE) B TR T AN BRI AEB T B RE > BB F %

LR N AR E R R TE

(1) B R B - 2011

18



2-9 :{ Strata#d ) B3 E &\

R &R : https://quayola.com/strata-4/

Y & 484k https://quayola.com/strata-4/

A B https://quayola.com/strata-4/

http://big5.china.com.cn/gate/big5/art.china.cn/tslz/2012-03/09/content_4864724.htm

https://quayola.com/about/

19


https://quayola.com/strata-4/
https://quayola.com/strata-4/
https://quayola.com/strata-4/
http://big5.china.com.cn/gate/big5/art.china.cn/tslz/2012-03/09/content_4864724.htm
https://quayola.com/about/

i
— AR
( — ) Python

Python » ;& f£ 1980 SFX1% #A A4k B i 2R 84 - 3E# 1989 S5 12 A o 47 B 2 Fo 3t B M A+
L2 e (783 : Centrum Wiskunde & Informatica » 458 : CWI ) & Guido van Rossum
Pl AT R R—HHNEE > NEBKEMEZERORARNET @A
RXET (FFREHHFRAE M ) TAMN Web ERAZX  SHEME - THALEKS

£ 8 (Machine Learning ) -

( = ) Blender

Blender % t 1 # 49 — %) % T4 ¥ NeoGeo M4t 69 37 kit + 3 £ B2 X3k3t & 4
Ton Roosendaal - 4% 4% Blender 1 & £ Z k3¢ #H 4 EL - £ — % % & MR 3D TRSE %
B TRIIDEA - HE B REHREFE

( = ) Adobe After Effects

Adobe After Effect fi#% AE » 7 1993 & Adobe 3] £l M e — 2% h B AEsEE -
2D 4o 3D &k~ By BAF o RA IR B 0 X R AR B AR
EH e

B &

( — ) Arduino
Arduino # 2005 4 & Massimo Banzi #1 David Cuartielles AF32%3t - A 8 |MAAIEH B
ESR T L —RHARREHNTFE  CaERME R > TUANEILLETEHAY
AR > BT ERMA > RS S SR BI SIS AME  RAKERZ
20


https://zh.wikipedia.org/wiki/%25252525E8%252525258D%25252525B7%25252525E8%2525252598%25252525AD%25252525E8%25252525AA%252525259E
https://zh.wikipedia.org/wiki/%25252525E8%252525258D%25252525B7%25252525E5%2525252585%25252525B0
https://zh.wikipedia.org/wiki/%25252525E5%252525258B%2525252595%25252525E7%2525252595%25252525AB%25252525E5%25252525B7%25252525A5%25252525E4%25252525BD%252525259C%25252525E5%25252525AE%25252525A4
https://zh.wikipedia.org/wiki/%25252525E5%25252525BD%25252525A4%25252525C2%25252525B7%25252525E7%25252525BE%2525252585%25252525E6%25252525A3%25252525AE%25252525E9%2525252581%2525252594%25252525E7%2525252588%25252525BE
https://zh.wikipedia.org/wiki/Adobe
https://zh.wikipedia.org/wiki/2D
https://zh.wikipedia.org/wiki/%25252525E4%25252525B8%2525252589%25252525E7%25252525BB%25252525B4%25252525E8%25252525AE%25252525A1%25252525E7%25252525AE%2525252597%25252525E6%252525259C%25252525BA%25252525E5%252525259B%25252525BE%25252525E5%25252525BD%25252525A2
https://zh.wikipedia.org/wiki/%25252525E5%252525258B%2525252595%25252525E7%2525252595%25252525AB
https://zh.wikipedia.org/wiki/%25252525E9%252525259D%252525259E%25252525E7%25252525B7%252525259A%25252525E6%2525252580%25252525A7%25252525E7%25252525B7%25252525A8%25252525E8%25252525BC%25252525AF

2-10 : Arduino uno * ¥k

(=) BB

S — AR T B 13 SRR TR R A+ AR
THG T4 DVD 3 KI5 AR H 1 0 EHA 5LR IBE RILeF @ R @
E o

2-11 : Epson 243 4% % #%

21



% =% AR EIRIT

% —# ( # ) (screening tomorrow )

— B E A
(—) AltEE#%

2019 F A R B 269046 T BRI BAND 2 B % BT 09 e EH A R MM X (COVID-
19) » LR ABRMIREBHEAORE BAARBEEIEREETAOERIHE LG TRL
G o AW RAEYIFC R ARG > B T ABAZRGIERE > B EA T AT LY
ANBAGH At BBEWAF OGN REARLEORE R BEAN S5 > K10
Pl s PLAFRARANE R  BEAEDHER ARG RBIEEE - MHLEEHAF
FHGEME  EEN RO BARTEE BAHMNRBELTE BT REARIEAR —
BERFHHIGBRBABATE EMAM > RELEESH LA B Lohe) » RIS
FTHRE DB MEEE A HP 2024 SF0RLE S WMERF S £E L XIB
@B E# - A£REHENEHN > AT LEHFEE > AAKRMLLATHE I WRBEE
B RPEETHATIE R EBER  EXERGEHARELER T EH > i TIFM
FREGRTHEET > A RARLATHEIHORE R EEHLBAI KM LTZ
FoMETREFSEAHBEZGRT AT I AT REZY > ERFHEFTENBIALE R
KROAHNHEGFER B EBEALARBANERETHERERS NG AT L RER
AP 4% B S 15 AR B B EAE B SRR 60 TR 0 A2 TR R I8 64 B B R AR GRS 09 S AT B e iR

s BAPIAE A B A SR B F BT F R ROR - B AR  RPTHNRBEZI T2 E R
DR ETBRGERAME S AT ERER PO S HNEENH AR EEK L
HAESAS S RRACAREFHTERMAR  AERABCRBERER L E XS @R
MR FRAANBOMGELEEFREET ENBEAEE - UEFOVEAETEHR
Ho wEBURCREFOAAMBEEER  REANAZLEN  CRAREREEREERFEETH
BARA > FELEFARGBCEMEE 8 THNRFEFA T AR -

22



(8 ) A —th o BB R — BB I B R M9 A A1 B o SRAB SRR 89 AN R A
o0 TR+ RS ETEAE 2021 4 1 A £ 2023 £ 6 A BB OHDAIH  F AR
85 k2 B 49T T HE -

F— R BB UES AR SRR ERANES AL Bk BN ES Ui
Blender ¥ 4# Fi )72 Python 1 A X 2 H T B > i & 3D &1L ey %14 - B L Adobe After
Effects 1% # MGt - B 3-1:(# ) F—XBHEAE T 2@ P oo L(@4 2021 £4
BEe  (b)A2022F 4t~ (2023 F A% e FEE@NALAAFHEIEBE
BEWAR ARG FHIER - BHAELS BT L4E T Bhefedr T A%
"RBAES A 0 L AR LTI ERF A BB E L IR ENBEEH
FKAERAEE  EERPERHORENTRABEE—BAELTHESARSL 0 FZHAELA
BA 2T ELZLE AR SR  EHFREN IR AF AR EMEE
N RFRRAIEAREE > AT G ARALBRTHLEZGARRZEN N TR NI REHEER
EFE BT A & RRAKE  ZHBART BEDLENEZEARBEMIERE R B AHE
DR EZN N T RERRESABREREZFHE - BEE AR E M %EAZSRT 694
ELFHBEERE > BAGEEMEREZE N T E L OLEREN > FF A ALK
B RE B K ECRAMEARBIE S m— 5P R A A S Y
HRELHRAROABARZT - BEABHTLZERRART » XFaR » HREHRHEH K
REMNBEREZONS  BRFXFRICRAERRERGIBETH > BLEEMHNOREER
TR e E—RORERE » RPIGRBRENEAARZHEE LK E@ T a9 RR
HEBRAE - REIONARRMB RO ELELLFZF KT R SABHEIFENAE
wiRE o k418 )BR BB M RE R F R -

P L BBE AR B - 2 Python % = R HAFT BB A » f& 4% 24 Adobe
After Effects R R R b B 3-2 :( & ) F X HERE T - B ¥ B15ENE 20 &KL
TREER  BEENHKEARBTERESR  HEEESREBEER > 25&3k > F &
RInBEH B LI AR b ArE - BB AT BEH O PHABR 2P B
B Bk BB ER Bh > B BR BH RITAER LEBEEAHEF] 2

o B B ERRABARES A 202l FAREERE DA FAHBEZES
23



(OA/2023 FAHRECZREL > RIWHALELRNAEN G ARBABNBEZ Y

b BENAREZRRAZETER - REM T B EEEHF 4 - M FHEAN Python »
4 Python F 1% i —4& % % nearest 89 A X, » A R AWK E B ey A > 3 nearest 4
KERAKF DM BEABCABRD G BEY > BA (LRAEE ) EREEREZEREETAR
BEAB SN A M AR E RBEEOEEITRYE  RAATHEARERALGBET > BHEL
Bl R A A B X BT R E T AR BANET > METWIRS AT RBL
Borad FEEOERAELETERFEIMAMRTEEZY R R 6L s T
HHET o DARIARAG BOR A R o DB R B AT R e R AR R —ARe R
AT UM T RE G IEH R f LR EFE—BAAHNEKOFTD AT BB A

B ARG RELmE R TAR RS RGERMERE - &32: (8 )BR—HEBA
Wtk R B R B o
EHREBAHSE S  BE Arduino 4878 - B 3-3 (6 ) BLEBERBBETY 4

Arduino PE#AFES AR A E > IR 2l BT RBEER > DS AREARN SR 2R SEEF
Bl e MABRBLREUAR AN B R EMER BAERABRNBMBMAS LM BT > MABIA P

B ERELEMBEFNERA L ERGCHECHATLAERE  BROAHMAE
% B EEBEMAAAAFBLETHBICARMTAREETHN ARG T » A B AR TR
BEELOBAEER » ERARBENRFLTHR ARG T KE LR TRENEREZ

WO R AT o3 L RENRNTE R OB THRR A EORE L& — Mok E
B A AR L 28 I R R 0 2 AR RS B AU A
BOAEZEZ P REREAYE » LERXLH T tomorrow » KIGFA& > ABE — X g/

RN ES -

24



3-1:( ) & — X B EAE

3-2:( & ) B X BBAE
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33:(f ) BARETMIGNE

ARFERAFLE > RBBEREEEEPGARERFLR KA HES LRER
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