BHHERFIAES I Em

FEFEIE &AMV =1 feEz 5 ZNEA
1| Bird W | B | G & OF AL B GE
R 0 i G 5 oy N
R 8 e o
COUPOS - g pE A WK B 44E) RIS (448)
20| Ixfemamy bbs Web y— v pPos Ly - | & ROE | EE B San Ty (g
g | PBAZ G | G e | i e G4 SRt ()
— Wakkal Re learn&Discovery — R SRR e e ,}ﬁ (2 48) -
M EA G4F) i Kb (34F)
4 Voy ! & Ll g g R (34F) IKH EER (34FR)
Kith FESF (2 4F)
Ebhiok - Kt E(Sfﬁ) 71/‘& ﬂ%g (5%)
| - AR B A HREA AR AT 4 - R | LR S ) Ji el 00 il At 6%
DHS SO L Bk (24F) WkileR (24)
6 — Drones Help to Survey — I i L 2 e BE 24
EAH—-ATL VR N " KA EFE QE) HE ek (4HF)
T | CHEE T Ay — 1 - B N BB BB sl ) W BEA (44
| 5 (44E) I ME (4 4F)
Mothman ” . N Leod O kb
8 T UmTm. bk Live HTLE YA — & JE il el i_éh} %E;;E Ei ﬁg M Hefd (448)
- HE &Y (02F) R (34F)
O | PRiostinr erinTasara. | B b K| EE E | BE ES G s ki G
10 | WU W I | Ak s %JH%WEEK Eg 3 g%ﬁﬂ% E% E;
Jr- . - ACT mk 15— i { be
— R BRAERT & FIHRE B AT § R R (24
e e e~ s KhfE (44) B wF (445)
R—=—ATTUurs3Ir7 - m " a o
11 N o iz It MR ER B BAE (44F) 1k B (448)
— By ECHIC Ok b : 3 WE R (44
Virtual Rakugaki IOT - e " A BRI (44F) 5T % (54F)
B N T o moORERECHE e )
_ . " w ot T o (24F) fH MK 445
g - B ; T — F 1 S dht (3 4F) ﬁ“lé‘%j{;ﬁﬁ (5 4F)
14 — VR TEYRER AR — H 1 0es oy s f&&jijgzli % i; HH EE (14E)
] AN RUHE (4 4F) #KEF FHE (44F)
15 UNDO-KAT B | R - BEM Bl (34E) AME A (24F)
2 G (14F)
& - &+ % (34F)
P—ETA A — : . - | (5%) e PAR i
16 Z 1T T A A 4% — [y ] & H H Ei %ﬂg Eg %; FOOER (54F)
AIDNTEL (54F) JE# Bl (34F)
17 THY — |k ver20 & 5 IR HE— LEEmA (24) 2 WK (24F)
e & (24F)
KYO - = TPy wE] (F2F) A B (%)
B _ginrRTasHof- s B R e mwoone) B0 R AP
ko M O@AE) B RIS (14F)
19 NEXTPERIENCES 2 NVINLY) A AR Fhzk  RE (34F) ArH AU (1 4F)
O BN 445)
20 | o s 5 G | E % | B AL (6 BE et 06
HUER VAT NP (24F)
Y YHR=I . BryanTee Pak Hong,
21 Sudo Coders EU5r=92 TEO Shin Jen Lim En Hui James
¥UUEV b : i
22 Classnalytic: The Classroom Analytic Platform IR R /i Kitsuchart Phpngsathom Kittiworapanya,
S AN Pasupa Wiput Pootong
The Assistance System for Drug Dispensing 7 A . Chang Fu-Chieh, Jiang Yi-Ping,
23 Process B ks | Han Chin-Chuan Chen Yun-Ting, Li Dai-Rong
. . . DA Madhavan Dheenodara Rao Sreenivasa Rao,
24 Timetable Arranging Application (TTAP) ;’7;\ :\77 Jl{/' Balan Nair Seah Sheng Hong, Wong Jia Hau

36



BES&F JLEYTF—YavBEE FA4LT—TI

# & H K 10A27H(E) 10:10 ~ 16:51
= Y1k 1 am=E
FERFED M FEEEM 8 HERNE 47 GENF—264) R 15
RFRIER S | A Pk Yy i
1 10:10 ~10:22 | iBird — = g - HL
2 10:23 ~10:35 | COUPOS —3fb&% e FiF 5 Web 77— K> & POS LY~ AT
3 10:36 ~10:48 | HH 5L — Wakkal Re learn&Discovery — F (FEM)
4 10:49 ~11:01 | Voy! il
11:01 ~11:09 REE 8 43
FRIEEG | FRTERH Z4 MV =B
5 11:09 ~11:21 | K64o& — AR ZHV/ABYFEHE LR AT L - ) (ER)
6 11:22 ~11:34 | DHS - Drones Help to Survey — gt B
7 11:35 ~11:47 | £A—=ATL VX —HIFH 6T ~A A% — Il — JEJI
8 11:48 ~12:00 | Mothman — > =712, d-o& “Live" 7L ¥ % - gl
12:00 ~12:50 REE 50 53
FEREE S | FEE TR 54 MV =
o ophe_, | 12:50 ~13:04 | Sudo Coders SUHE—L
B %2/ 29k 13:05 ~13:19 | Classnalytic: The Classroom Analytic Platform ¥R VL
é%% N 13:20 ~13:34 | The Assistance System for Drug Dispensing Process EONVAL iR
24 he 2
Ny 779l 13:35 ~13:49 | Timetable Arranging Application (TTAP) 7T Ry
FIRY IV
13:49 ~ 14:00 R - RAT EH R E) 11 45
FRIEFES | R ERMH 54 MV EE4
9 14:00 ~14:12 | 2% A —EHOLKEIZ T R LFETEHVAT L - WM
10 14:13 ~14:25 | WITH - RSP0 et X B e~ - ESVACTYID)
11 14:26 ~14:38 | R=AT7ar5307 —FETEHCTRY h- @t
12 14:39 ~14:51 | Virtual Rakugaki IOT —A ML AFLEITH 727208 % — =R
14:51 ~ 15:00 IR 9 4
FEFRNAEFT | FERTERH &4 MV A
13 15:00 ~15:12 | FEXFXN~F7—FDX I ST AR
14 15:13 ~15:25 | &3EETF — VR S EMABRILRE 2 G — HHH
15 15:26 ~15:38 | UNDO — KAI BTG
16 15:39 ~15:51 | H—E~AAY— — 10T TT AL HIWT 4% — Fif R
15:51 ~16:00  fKEH 9 43
FEENES | FEETERRH Z4 MV o
17 16:00 ~16:12 | T&AV—F ver2.0 =)
18 16:13 ~16:25 | KYO -8 RFA5 HOR - HRYK
19 16:26 ~16:38 | NEXTPERIENCES REAR (L)
20 16:39 ~16:51 | HoloGuide — it ARIIBREHN T AT L~ il L)

TV T = a v BAERT

37



SR ENERT ZOL AR L TV E T,

i HE OBE 34 M 2 QH)
iBird BH By Q) HA #EF QF)
—BERISTIR — HA  HEZ (24F) BF Bk (A)

1. TiBirdl &lF HREIL, TNEThOEHEND Web 77 B AIZX Y

AE =3y "RER LEBRIZBNTD, E7RK
X, TRTOBEEHETEDRTVET, I&rT v
2y BT TROD Za I3 hbrnk oz, &
BEOHBEA X VR —EIRET, ZOHTUERERN
FTIH LN MEARIC X 2T bEbhgET 5 TL
X9, LoL, BaWiErkl L2 s s, k&Y
BRI HELZNOINERS L2 E, FHEaALD
BRCTY, 2o TRELIE, BRMESEEECHEE

27 7 AOETIRE ~FECEHCEET JEHBEE
K2R LET, BRLEVWT 7 ANLERT v IT&R
oy 7L, WmREE - B EEEAEET S
LT, BHBOT A AT VA IHEHRENET, HIBER
WE B EITE B CHIBR S E T, BEEIEIE, EA
BN REIRASEWIEIC BB E S E 23, ERC
EESDHZEHTEET, Z7ANBRIT, PDF- Y
=Rz TN RU—FRALV MERIBE L TOET,

TCXEEZTFUFRRI v I & K ny FF 57T T,
FHEBCXELZBR LEHE TS 2B AT A
liBird) #BA% L L7z, BI7E, #HoHizdh 5k
VAT AL, VA MIRSAHERA L1H D A
75, iBird IXEBROB AR E B F L LI ITRAET,
2. iBird D RTLIER

iBird 17 7 U Rh——, HT|ICEL KT 1 X
TlA, AT 4 v PC, EHEDALEa—FIZLo
TR ENET (K 1), B OERIL, Web 727 & X
WX W HERRE R EN TR0 3 bR & Bk
TEET,

© WebSocketi#{E
YT LR LTBT

Ja ‘  ~u!
F3v2&Fn>7
TIEITEREN

B 1 YRTLER
2.1 %=H
REGREHT 4 A7 VA Zfmi e LTRELET,
AT 4wV PCIE, 77U RYP—_—mbErnWiEHRz
B&EL, T4 AT VvA B ERRLET,
2.2 EEER

[ v
P

MRS |

H 2 SBEEE@

3. ZDhDHEE

iBird IZIZROBRE S FEH L TV E T,
RERHCRILOWE L —F — - BHEETIHFRER
* QR =— FZ&fEo/z 2~— k7 4 TOMEHAE

- R IR SN D BRAE BT e

EHZ, KEERT A A7 A7 ey #IiZik
R, BENEL, A7V LIEERCYA X THY
RBRG, MBELIEFICENZD, EETT eV
ZLLTERATAZLLTEET,
4. FE®H

7= B23BR%E L7z [iBird) 1%, 20BTT SICHLE
REREEOND, LVOIBTRARORSET VX
NTHEBLE L, 77U R —A"—TErPrEH
T2 LT, _THR L TEBRBICHAWTRY X
5] REDEEIR MBI —HIARET, #THMHICME
ZET,

38



COUPOS

—M{ER=ZED EIF% Web J—IRV&EPOS LY —

K =2 SOk B (44) BRI WA (A4
g L 4 HE OB (A

1. COUPOS & i

LYV AT LTTED FIFOE ER#et. 7—Ro®
KA Y M A— FOEMNERICITAET, LML, X
{EREEDANY FTiE, BAOIX MHRKEWVTZD
WKHEODLIDMEDLNTOEY A,

COUPOS I FHRICEATE A LYY —LE XL TT
DEEZE RS B 720 Th . ZHOEMEN DD S
AR I TR, FRICHATESD Web 7—RYV
ERWT, FtE &GS R BRI LS S
KK R=FLET,

2. %4
21 L7777V

LY 7 7V, WeeED VS POS LYY —)LT
To FeET—RDERR, BT —R Y OEMZHEK
WABECITAE T, Tz, e b7 — XA 7
L., 727 80ETHHELE T,

R
I fa& e 2 —#> oD% A E Lo
TLYER ¥200 3 @
TLUER TLyRL TAUAVR
¥ ¥ ¥ FAUAVL ¥350 4 @
FAUAVL Nn=— F33
Nor—= Kor—%

500/3|F o —HR> ¥-500 o

H 1. L7770k LERET
22 BHEEIT Y

COUPOS 1. Xfb&7E EDA N AT THRARMH D
LY LD TEMTEET,

FENCHE LY Y 7OZNZNORENIGT 5
i, LIDEE L TOROIEREID SR U 7R
JEZMTRRLT, RME~Y Y T2ERLET,
Web X—=Y L TERRENDZ e, A XY MHZED
AR—b T+ YIERENBTETTERL, AXNVED
FEEHFICT 1+ AT LA Z5%iE L TEARE LTH]
HTEEHI,

23Web ¥—R>

L7 TVTO—RUEEFT DL, Web X—
THERTESHEIWCEDET, Web X—=TD URL 7%
A=) SNS, RRAZ—7ZEZBUTHKICHABT L
T, B3 I7—RUEAHTZ2 X210 ET,

I — RS, Web R—=VICEKRENSEN
—d—RZL Y77V Tl £9,

NHETNS

20%5|E

NERBR : £BHR
B —EORIHTIUETHATETY
B ZOU—RONBAETNZBROBICHEBEHDERA

cq37yrnjq928vy

B#EARR 2018-10-31 23:59:59

B 2. Web 7 —R>EIE

3. AT LIEBR

COUPOS X, AX— 742 TEMET ALY T T
&, Web 7—KyAXRY b=y 2 KR 5 Web
R—=Y, ZLTHEY EFORER %175 Web API
THREhTVET,

{E#T ¢B15

i = RyT7F—48
e
939K
. N=O—FZ=RE L.
S Q°
LTIV Web R—

B 3. ¥ X7 LSRR SEE
4, SWCIC
COUPOS #E A9 % C & T, IFeE D¢ FRFO &M
DERk & 7 — 2 DFENTAATREIC 72 51, SKIGED Y
—RUEFHTZT ETARNY M EGHRIEEEET,
COUPOS T E & - LR L AEEAN,

39

o S I



hHdE

— Wakka! Re learn&Discovery —

H || u ok G HE %R 66
) I (34 SHFTIET (34
GER) wr sm 0w 28 = &)

1. [FC&HIZ

Bt #0272 28 0 oML AR S D
EH127en | RiRoOEtEEZ B E LI LA FEd 5
HIBRRLZEN I 2 TR T, 2020 4EICIZAARTA Y
Yy BRSNS T2, UEOE S NFEL DAL
DS LM TEEd, ZOLIRFTIH, BAEWE
WY, WHALED LT, M THE - AEDORIE
EREEIESTZE(TA AT VA7) RKYITT, FRZ

(T2 < 2 EIFERLEIZB W T H MM E
WAEB A, BIEEIRAT RN S DL L bILTNE
T, ZIT, [ FEoR$] ZETRBERDD VAT
A Tbbdl) #ELET, KUATATIH, %
DR HRIIIMNA, FRSE N> TND Z & THRHIER
R AENT G O MENEEN, AW OEFEAE L0 (it
L%,

2. VRTLEER

KYAT LT, BREOZ—FRFEORNIEL &
OIRRE G, mIRZE) Z#FHIILC, 77U r—varo
ANCEN LET, VAT L0/ AR 1 ISR LET,
IR E LTz Kinect O T —H A T OWi{§ & R
UV OMEAEFIA L, EHOMES, FOBEIRES
B LET, ZnbE2 AT E LTHY, IREDAZ Y
— N LA OB AR L, — PR T U
A LET,

P T8 KEEEEA
— - NADBH
 EERRODRY
JOYx 08 » BADRE

sPIVT=93Y
ni

JU )
1 YRTLERK

3. IFOoLEIAVFTI—X

X2 DX 51T, Kinect OERFEMER D S MR & 7
STVWAFERAZITE L TRIEL T, = U 7RIZANR
TTHETAHIEEZRHRLET, IDIL, 2—F T LICR
72 LM OENBEANOHB ZITNET, I OfFH)

O F— DI PIVTHET 5 2 LN AT, £,
PREERELC 0 800 U7z NRGEIB OB 2 hhiH 5 2 5%
REAFIET 2 2 L C, 3RICHIZRBERIRIE A FHAI L £
To TAUHOIRIECIFIIN 2L E N HE LTET
TV = aryOANTIEALET, #lé LT, Fo
FREZBICAIZ T, TnEBIT 2 2L T, WiEEE
BSE7)  FOMBEEEZ DL THRBEEZIESTY,
ORERGSTHER L7V TH5ZENTEET,

H2 Y ofE@A

4. 7F)5—=3>

bbb &) T [FoRE | A v ¥ T7x—A%H
W, RIS 2 T Ao T - xtikd 27 Y
= a Nl Lo TCTA AT A 7 et L £7,

BEICAEDETF—22ED [KBbiFr—25a) X
KOOSR ZHWTIRC L FEE# B F
— LI CHREMET D [XR20 ) A %
IvmoTh e/ [Fa7 4—niF—nh) il
B Oa Ty ERELTOET,

ZHCEY, NCHEERZD IR, HTEMeZT-
W EEHENT DA B LA SHELET,

5. BbhYIc

(o2 &) T, MO TZOFBIZEE > IR
RALDE D NA L LA RAERD H RIS %, HHE
LTHEEAN?

40



iR A B4 EW K (34E)
B B 3 oml 6e K\ $E GE)
Kits Bk 24F) OHE B (KR

Voy !

1. FLE&HIS

TIA Y Ry =7y MPAZREIZ LTIz L—
AOTF, BRITEBLEZ LIZIRRETY v 1 —%1T7 9,
HORBRZRTTOREDIEZ I SNIZAR=YTT,
FIZBIZED LI 2T T4 Ry I —%HILETDH
HEIZE LS T VAT 5D —24 Woy! (RA) ]
R LE LI,

oyl Tik, SAFBEOHAMZMHE, AP
IALEFREZMEICHEL, 77314 My h—%fH
BT LA THZENTEET,
2. SRTLOERK

A ZF I, Unity, DUALSHOCKS, Oculus Rift DK2,
IEE R — LS T L—H —F i LTS B
Ny KRRV, T4 AT A THEESLTOET,
DUALSHOCK3 ©#*— L#{E, Oculus Rift DK2 THEOD
mE, MEEE P — LN T L= —Z i L7
Y RTHRy 7 OBEDO AN ZITWET, ZDAT) O
WA Unity THRBEEL, ~v RARUCEHFR, T4 A7
ANHE =ER R DOBRGEFIR, Oculus Rift DK2 (2R =
T W - VT LA MdER Y= N T L— &
—EHE LAY FICES 2R LET,
3. Woy!l) VA

OculusRift DK2, MLEER P —E M T L—F—
BB LI ANV R~y Rbv, 2850, Woyl %
B L £,
Azma—ZE, A E—N TTI7T 4 RAE—F
DHDHZOTRY WV E— FERVET, A F—F
FAME, 7777 4 A= FI3EEE2T 52 L0 T
ETET, TLA Y TR FO-ANLE LT AMGAT
AL a—FE BT TA U Ry I —ET LA L
£,

X ¥ 7 7 ¥ —O#AEIX DUALSHOCKS THE) & M & %
IEEE = T L= =% L7z R T
X 7 EITWVET,

Ny FEA
‘chusRHTDKZ
MEELH—Y
B NATL—9—%
DUALSHOCK3 | BELEAUR

4, SSITELLTILAFTBEHIC

4.1 HEHEE
HEEIIa Ea— 2D ANERDRL, T—LF

—/N= RNV E— RICR Y ET, BIEORRROME

MNLIZWE XX T T 7T 4 AF— T, METHLHEYE
EYHIENTEET,

4.2 BEATARTLA
BWHT 1« A7 LA TR E OB T B = F T

WM LEHENTWHWEDTT LA LTWHDALA LR

BEEBKRL, Bl N TEET,

4.3 ) T LA Hke
REKTHR, REOTLAD) T LA EBDL LN

TEET,

Oculus Rift DK2 EBIMHT + 27 LA, RED
T LA DRGNP =F A TR LU ISNES, VL
AEFENR—BONTNDLDOTEZ DL THHA, &
ERLBHKDEOIZR>TVEDT, MLy —r%
fE s Fey 7T ENTEET,

HORZDADNT LA LTHAEHIXY 7 LA &
RBIDHZETHGDT VA ZRBEL, IROT LA ITIE
MNETZENTEET,

5 8bYIS
INETTIA L Ry —%Mblianolz NIC
Woyl] #27LALTHHHZEIZRY, 7T7A4 0K

Py N—DELIZHS>THHW, 7T A Ryl

—DILRLHERIZEBL TWEET,

41

o S I



o B H I

Bibfao &

— AR ZRV BRI BESHE Y AT L —

-~ || PRI NCES IS TIRCE S
gy | KT G FE 5 G4
(B8) =1 w4 64 HE = %E)

1. FCHIC
BUEDYIEHE L, 2020 27007 IV IHE
WEAINDIZE, ICT HEXPHUIRZBE DOHELEH 2
FENH L WRAAPEBI I fThbnk > & LTWET,
Z I TSR, BIEHEFAE TA{ITbhTWwd
BB, ICT AE PHUR R R ORHE 2 s bt
FHEXEVAT L [ Bbhok] 2ELET,

2. VAT LIBE

[ESho &) I, FIC 1 DBE L EHERH»S
B - & - N - A - JBE R, KT T X
5tk EREL, =0Ty Tu— N UTHHA
HOD WEB HRELIZRRIEET, £/, LU HTHS
NETF—R%BHLIZ AR IV F UV EER L. FIHE
EY) I D T RS ZABFVET,

B ERVTE %

Bk SR KE R
& AR, REENE.
YT NARITE

t
Raspberry Pi

(e ]
=

ArduinoZ L\, jj
HEAS Y N g
ET5YE—I212, > a
EOMOEI YIS [T

S DT ORI,

M1 YRTLEKR

3. RELT DHiEE

3.1 WEB B2
YOSk %E WEB EOHZRE T 7'V IZ5i8kT %
2N TE, BEORRIEFPIZHOHIR L BT &
9,
3.2 R

MAP HRETIZhDOMIROKKEREFE Z &0 T
&, MR L OKBEOEIDENE FEHT 5 LN T
EEII

33 BBEVTSV—HE

[(Zohob] 25@RET, IT FEROMHEN ¥
THhHYY NVEEOHBLEHIZOEET, 72, MR
AED WEB Hid Z#Bi% L7202 A MU0 T 50
F£T SNS DIEUVWRAAENZ2ITHIHEET,
3.4 AR&EETE
TIUR—IZHREBELTWS AR Y —H—IZX T Ly
MERDH AT % NI T &, Wik EIZ 3D F¥ I U &
—& TKPOLTELWE~] BEDT RANT AXH
FRIN DY PFT U KRBT R E T

e h
3DF w5 U H—h
BEELTERNTTR
ABELLDD B INA ZREATS T8/
5 FETHLADPTL,
”o FDLKFBTEET,
e IAENTVER N S
x‘v.‘ APDELTHIF TR
h | asmReRRE-
SUE - AR,
- togEasEAE
L IR BRI
BRE
PESHIELES
J
2 ARFEAEY DA X—2
4. &

[E5h-o &) ik ZEO WL DRO/NERIZRER
Al L CIHE . RERCHE» SEOIHMEIZE TV E
T, [(Roh-o L] OBAIZED, NERICEEEED
WUXERZATHL L2 HIZ, ICTHBEDOEL S HIE
ATWEET,

7=bid, [Xoho k| #E D ITHEERANDR
FICTEMOBEAZHEL TVEXT,

§P-3 ?

AR¥ v 3575 —
7 %7 . [fEEkE] Andy Hartzell
v/ 2 [fEM#E] akikan

42



DHS

— Drones Help to Survey —

& E Nt Bk Q24) ERER (24)
W B Q) Bl Bz EH)

1. [FE&HIS
HAZOBRIZI W TEK OEFHESES, B O
AT FUARHEREEIC > T D, LLED
B L 2 D E AN BUEIIAN T EFHAEICL D B D
NHPLTHYFHENEH L VIS EEFRTLEY, 2
IV ZHHERAED LT WA, LI WRFTOR
ZEEWMS L, BAEEOABAEERNT & EEB X,
ZZ TR B R e — 2 % FIV T RZE0 5 BT O ML
AR LI ORRE A fERE LI AR A OB 235 v
AT LEREL, BYELT,
2. BE

T DY AT WFZER LTG0 & B 0 R O
L TONE AR LFERT A TH D, TRk
X ATEHEESCR ARG OL S b, Rr—yr
EHERT D030 DBREDE S BHIUXZEOMOHIET
ki L CHRERICRIATE %,

M1 REORTDA A —IH

3. Hae

3.1 BEQEEDRE

foae U T Sl 4 B (A8 L2 o Eifgic
Ty VAT 5 2 LT ko TEK O D7)
LOVENE AL, Zhablicmitiyo e
MTE D,

3.2 BHLEEEDRvEVY

Tt S AV ERR O EF A X FICERR L, BRAIC
REORH SN HFTembd Z LN TE D,

Fa—o 7T

4. BRTFERE L DL

REZEWE UCRAEMRETOZ S HHET HiLD,
ASRHEHETIIEE Lo 72, et & T
HATIEDIT /2o TWD K 5 BRLGFTO E HIZZDEDY;
FrCdh-oTHMERHENTTRETH D,

IHIT, BREBEBRO LD 78 ZOv AT AR EZE)
BIRE T HMAFOTIEL Y BBV E CRE T 5 2
ERHIRETE D70, MEORE £ TRIENAHETH
%R
5. Rk

2 TRY AT LD A Y, HEEIL. Fe—
TR LW LRI Tm e — NIl Ty e —
K422 & CHmORFER~ v B 7 S iK% I
"FT&E D,

P—= =TI, 7Ty r— NS A BRI
L, 2206008 ERIEL~ Yy B 75T 2,

H—/N— gﬁﬁ% ~
7y 7a—F Fo—><
VUEINZRRE wELE
BE - RITAT
Se
Yo

Google Mapsic .
OURINER £ Goole aps e
xR o

B2 SRTLDERK
6. F&BH
KUAT JMIE->T, A THREOMENEEL >
TESHHORER LT D, TOVATAICEST
LTI K D WIAEFAED LT S OMENRR 2D &2
THREMEDNEHIITZD LT, EHICHAE
FHORMBEEIND Z EEHIFEL TV D,

43

o S I



v/ EBD—RTILX

—BiEg loTvr X5 -1l —

A EE @) AE K @)
8 e s @) wbm mA (4m)
Wik B (%R

1. [FL®HIZ

BE, FEERORI LT —RAETICB N T ToT &
WIHBHENRBLCEE Lz, T, ToT 1D
HEAME DS, AFETURICHE LRV ET, Ll
N5, ToT ICBT 2 EEN 225 LN TE D
g, HECT,

UbOHB LY, FAbo7uyer ML, s
EERTHEHICBNT, IoT OHfE2FHREZENT
ELEMOEREZBIR L ET, loT IZBEbLLT /A A
WITEk A b OB B Y £, K7ry =2 T,
FEERBIONZ L Z—FT A A FTHEHBEIHET SN
TWB Fa—rahib b LizEE LE LT,

2. BMIRTLER
2.1 SATLHBE

A7 v xy NRERT HEMIE, Fr—rZi
L LT, IoT #flf, 3D 7V o % BEmiHAfF, VR - AR #1i7
D 3RFEOEAM &N O ZBWANCESY 7 by =T
OEMEFSRZENTEAHEM T, K1k, FEER
OB N Y 2R Lir s AT ASEORERK T, F
7o, BUE, VAT ATHEATHERESCHEMEZE LD
—ERTT, B, AV v=s ME, Fo—r
DHDCH Y, FREPBLAZFTHLOIC T84
— 7 L A-REgE ToT A A X —11-] L&FHT %
L7,
A7avers hOBRX, FEBMOEITHL
O, Iar T AOERORRLT, —EOT kA%
FETCEXDHEETHANF T Ly FROKCCHRIE FTHE
DOYER % FIMRHZITVE T,
2.2 loT Hfif

Fo— sk oy (RERER Y, [JEE V5%
EEHE L, B EHREE TV IR —F PC O
Raspberry Pi ICk VY, T—X&ZEMTHL ) —HD
Tut AOFEET 5T LRNAHETT,
2.3 3D 7 & Hift

3 It CAD Z W =i dhak it e, CAM Hilf L 72 %
3D SV EHNTEHM (R —2 b ok

FRAN—/A
/ (Fa—2) \
VR - AR $iif7 <&—>| 3D TY U

1 YRTL2ADERR

) #{ERT 2 —HED 7o A% %8425 2 L ARAkE
<7,
2.4 VR - AR Hfiff

Ra— A LT A T Y06 Of# &N
T.L, VR-AR & L THEMIZFRT D TRr—>
DA 1y MR, BHELLT WL ST Re—r DRs
REEERRL, —EICHROL D TRy 2T
L1 (K 2) DB T n AR5 2 ENAHETT,
2.5 BEEEMURTLEDLE

F 2%, KFuP s MBI O BEFEEM O v
TV RARM—LEDEE LT2ETT,

3. BiE

KTa Vs M, R SRR
HAFA O 2017 4EBRT 0 Y = 7 kb OB T T
FEf Lk L7z,

(a) R 1E RS

DVIREBNR D Z EMNTE S5
H2 BHZESRATL
*®1 VRTLFERARE
BRRERE C++, Python, Java, Kotlin
M Fo—> (Matrice100, SOLO)
VR FH HMD (VIVE), Raspberry Pi
3D 71) > & (ZORTRAX M200)
FASEERIE Visual Studio
Android Studio
Qt Creator

Matrice100 SDK
CAD ¥ 7 k (Fusion360), Qt

EAL—T1 T«

E{TIRIE 0S Android, Windows
%2 BEEMOATLEDHR
RAVEFR =L  AFFBPIH b
WRE ¥~ hikE h~ k#kE
EASE HHESE C++, Python %
EASEOARKE A ©
it YR X ©
aX+ @) A
FEST Jnysz2y, lIoT, 7453 >
o 4, VR-AR, &>
# 3DTYr4a
WME~DIEA A @)

44



Mothman

—IVIZTIC. Bo& “Live” ETILEVE -

BT (44 WL OAUE (442)
] BE in m (44) mid HER (44)
WA (A4 Fi fREL (BA)

1. FC®IS

BTN TS T LB i3k 2 RN H 5,
BRFIHERPCBMEPOERE) T 7V a v &25D
NI ARLERZDIENHDL L, BINFILRIHT DAY
V=2 % B TCETFLTAEERS TEIL L ERZED
HLOIEPTET, BOFEKITL > TUIEMb LD
b, ARBRBETOT LB NIT =4 T L LTHED
HOER, TONEEGHL R ETIHATLHIOITEL
WEZABRHD L, MLV BHIIAT ST NE D &
FA TRIZKRIT D,

F TR S o il ik Lo V=
Tz Live” e 7 LB U &l 5 ¥ —E & [Mothman] %
BR¥E L7,

2. Mothman @QfELNA
2.1. FLE %95

LB GRS Mothman, & L < % Google Drive 72
EOr I Ry Fr—REnTBY~A7E0
ATEZHITEZDOPCHETH S LBV #1T2 D,
ATARETTRSEFRLHE OGO LE2TE
Mothman EUET B72, bIbIEHEOY—E X%
L TED LWEWET S Z L3y, B8
F=H L LTELEL RV E NI ADTEDICHEE %
3D TNH =i & B AR ZE ] L oMuHg A BUAE T
HIEHLTED,

s —F b0 2y NOEMEZITIRD 2
ENTEALETIT TR0 EVNAREE R D,

B 1 FERAOFFEm

22 JLEVERD

ZMFILD OGREATA R AEOMTHEE S
D ETE, —OOEE TATA RERT, A%
FNT, T AL MREBEZERT T IE 0,

FNWCAEEGPOMEL, FLFL LT Mothnan L
DT LR LSBT TRIFTE D, BODTEDDAE
P CRBEDTZDDERII B 72 5.

# Mothman ZIN&UI

o= s=& "Live" noLese

Mothman

MothmanT(EO XA &
**Markdown**T5Lik g 3
ZENTEFY.

BE0PY / BIRES: 20042

serl —BBICEEESTUT, SHNER TERALOTRANCRRTRLITT
ser2 EQUNILETERLSSELTVBON, BEECR BRTBLELE.

ser3 HREFRRERONEMTSS,

userd EERRNCEALTHD. BELPILORTT,
orS BEREE<BE
2r6 HO—TXITL

ser7 BIBFSHDBTLY

X 2 ShEOR/FEE
23. 7LEVERAT S

BN T LB AT EBELRENMER Th k2 2R A
&3 8 %, Mothman 37 V¥ &7 =4 7L LT
FBLENDZFEARRR, @B HODICR b5 &
2T D, T EBEVOBIMENRENETEL LB
\ZHEST 5 2 & THAIZOW T OGRS R A i i
REcE Loy, FrBricar7o v 1D
ZEIVIRY . @SB AE@HRIC L LT LB U oF]
Mz FTT o8 bRET 5,

Fio, T—AATHOHRBETH 2 A MEMO
Befi, %A 72 A W THEE L2 —3 LRI
THTEMTEDLDOTA R MIEHESMTERL T
HIe EADNEFRFFHZRTWDIND & D 72T A 7 &
DO ZENTX B,

o S I



o B H I

DIEHiH<

—EBDOREIC oT ZBULET DV AT Li—

T S ACTE DY T ACED)
5 U\ B ot A G wiE KB (G4)
2H sk Q) bRl (B

1. FC®IC

BARAD B FEAFIZ, RELC LW DL R> TV
T EET D ETCHEFERPEET A, FFICHHAL
HEZHFERILITEE LI AR AY— hAE—
=5 OEFFERAEHERERD, & P — O A LHgRE
7ED ToT BERE TR W EFNIC/R Y £ L7z, SHBDOEKE
BGITIEZ ) LAz T Z&TLled, L
L, BRCHEERH D DI, #HL< IoT FEICE
ZBHDIEH 2T, BT BIEA & 2 FER LI
B O, BEMERR L\ o7 ToT BEREZ BN
D (2D AN BRI LE LT,

2. SRTLBE

(oM H AN 1. FERGEa U MIEE,
EIR — 7 NVt oI 72T T EOFKER
IZ ToT BEREZBINHSR D v AT A TH, KV AT AIC
X0, 77U ETEEOWHEEOMR. FEINFHHE
REEIZ 2R 072 2 & AITTRITIRD 2 &R E T,
KU AT LTI ACERS —TNVOFETHTE A
72527 ERFRERD T, Z< DFEBITHILTE
D EMrESNET,
2.1 AT LDELHERE

[DBNBATINAR]

7V T E A TOERY P — & TR R
ELET, B —RNICaA AREE O b gl
WV BEISANTE i — T MZERBTRALD & BER N
FHAELET, BAOERERLIEDD & a A IE
WOBFET D720, ZhaHE LERELHY 3,
TEWENCRIE U 72 BEIRME A T-272 3% < A APT H—3)
~EELET

[DHENBLATTY]

Y=o XELEERERRLET, £, 2—F
NEIE LIZFBOBEDH T LIZBRIZ Ty & 2l s
EEENET, KRUICT 7Y EmERLET,

o4 -l -

B curaca
RER (1F) ORMFERTLELE

e

REV] 1000V]
WRAMA) 1211
ABRNW] 850(W]
RHS(F/A] 924[F)
Cozitim 0.53[kg]
B M(83E) 120(888)
HRNOHRRW] 15MW)

il

X
SuMELAERT wE

177 EEng

3. WEOHEN

K AT LOWMBEDFNZE 2 IR LES, DN
L AT A ATITEREZMNELET, 2203 5<
T A HEHA L2 EiE 2 AR e LT, »
RDH AP —NEBLTORNBLL AT T VIZER
LEd, 2R 5 AT 7Y TIHERE Sh - BIE,»
SR ENT- BN RESFZBOLE - BIERIEZ R
HTENTEET,

H—n\HAF
<
E“s
. "
okglé;zif\'/v DB

2N B A
77

9;M6<h e —
TINA R
X 2 WEBOR
4. BbHYIC
BHIAb (2D A) TEEEERIC L TRl
RIS RS THEFAN?




B I N E @ EE ik 69
_ WIEE RIS (34F) BB B (24)
(@D s cw) mr B B

WITH

— RSO e T BERHSITE -

1. [FE&HIS

DA EERAEPET B O A ARIZIBW T, AR
FOEECEERLDO LRV OOH Y FT, NHEIFIC
L2 LEimED 3N L ADEENEEZLALTOET,
TEEN BBV CTHENHEE N2 D XL HE O &
ZTPICASL LI AR EZRED ZENTEUT, R0
BHEREOT LN TEET, £ TR, 2E
FEODOHHEBETEE NHEE DD R &~
AT NEEDEE WITH Z#RELET,

2. YRATLBE

RUAT A, W1 TRT LI, SN E EN
FEEMD 2 DOV AT ATHRINTOVET, Fi#
Fix, ENEERT A AL o TRMTHEZEO T
ZEMTED D, MHEENEIIW RS THHELZ
ENTEES, riEEIE, MEEMNT A AL - T
TNHET O T EMRT N TE 57, ML
THENHEE L RFDHZ LN TEET,

ENEEA rEEm
#H1TE ENEEAT MR NEERTA R
RICE DNy HTEEUHL
B2r %
FL—zLT 5 B
REQENBEORTE B REOHET
BENTHE) YTILEA LTIRE {ﬁ& T HER
®
1092 L CEABED {EL.ﬂ*”ﬁ?
BPEaBY $1 EHER

B1 SRTLER

3. VRTLDFEWE
3 ENEBERADSRT L

BNEE L > TH#EOMITRENBENT, H
EHECHRETY, SMTHEM ) Z LT, BEN#EEIT
HEF AT L ANCHRIT D R 98 R E£30, Ik
ITHEMFHCH D &, MO 2> TLENET,
RUAT LEMED 2T, BRNHERL M2Dk)
WCENHEENT AL ADRE D4 &, BITHEE
FEQMET 2 &N TEET, 2072, WEIIMEEIC /e
LY, M#EEN NN EETH L ATHERSZENTE

9. Eo EMERE. WEAES oL F TR
Zo®aMT L. MEEFICERT DI ENTEET,

—ATHELZE
HTEXT

SiTEx
WUHLET » “ .

B2 ENEERT A RADENS

3.2 NEEHERDLRAT L

L, EAHE O AR Lo e 1K 3
DEI N HEERT AL ZADORE L% L CERA
At RE @ T L BANEEOBIEOR T2
BTHERTDZENTEET, AL v T2 N OE
I BEETH LB TEET, IOV TN LA A Y
NEET L BEOHTE 10 T L OEETRS Z
EMNTEET, Fo, BHOm#EEmTIC, MEENT
NA AR UHEEDOA~— 74T 7V HY £97,

e &|T

AdikicT

DTZNEALD
< BEERDZ L
[ E{Y\ o HTEET
E = “ . OWLTER
Uy ~ EAND
g . ONDIEE
@Ka> BELTEZXT
ENEEOD b
#F%
BB LW
1004T¢n
BEDE GRS OF £ 42
Rzze ZET
HCEET
BT & EigH
ZEhYET

B3 NEERAT M RADOEVS
4. BbYIc
“WITH” 1%, ZEN#F OB LEAIEZ TREIC L,
NEEOAHEZRS LET, Fxld, KVAT AL
- T, DrEEboiitEte AR TONMEBBELRRT 5
ZEEHEBELTVET,

47

o S I



R—XTc7JOI735=z20

—EIETE}KORY b—

RIS (44) B W 445)

& H o B2E e mk B @9

MEOEER @8 Mr 'R (R

1. [FC®HIC

HARTIE 2020 b/ TT 77 I 7598
MLEILSNET, ZhIZE-T, kxR r 73
CVITEMBFR R ETHWOND Z EIZRY ET, L
MU, TR I I TDOHERCULR L 256
DR Ny avwfioloZ LN E - TE
LW DRLNTT,

ZIT, BB (R—XTTarIIv7) L
IFI TN T e ST I T EM AR LE L,

2. SRTLBE

(R—=RTFm 77 I 7)1, Kinect X
TN N EREHNTR—XE2@RI L, A a4k
HYATLAEHFHALTWET, Zhucky, Xvar

IX—AR—F&FEoTrur 7L (fvym) Ziahd 2
DTFRL, R=—ALFBMI L LITL-T, i

WM mEERTHIENTEEST, 2Tk, 7t
BEF—AR— FMMEAR 2D LW I AHENRRIRY
AR—=XLWH ADNNEmE L7 —Fy—heloT
BNDZ L TMEBNERINIMNERHB T2 &0
TEET, IbiT, ERINTmBTE Ry MMIE%
T5ZLT, vy FOEIEE LTEKRINMBE
HWBT D ENTEET,

3. WEDFRN
KU AT LTIEADEHR L LT Kinect b3 541
ATV NERERAVET, ZOFHRAE IR —
DB EATV A DERREITWVE T, AEPR— %
LV, RBIZ EIT OR—X% LD LETERIN
T midueRy h~rEsh, e Ry RBEMWELET,
VIR L2l TIUATEZR# < L5 ICEfES 72D
SAEANIG A A > TRENITWV & X DA FEITSEHMTE
Eole) TEHDT, {7 n s 7 I 78T
HTENTEET,

4- 7|—\°_ uhugk( DL\—C

R— X OFEEI

X, A, IR, A2 90 EERl, A

RO LT T EBEO BT T St #0 ok
A

i HIBR, %17

IEAE LET, Kinect 2NRIET 5 AL

WTERDENDH—DDOR—X% L 5L HiE kicE
IRENTWD ATV U RRE» LR 2RI
B LET, R—XOEBHREL 720, ZOlkEE
T 3MMMR T2 L CAR—RERHmLET, £507
BE, ATV UBRERIILTW D E O MR
MERINET, ThafviRsZ L TmraBimL
TV&E | REBFICETOR—R& LB TrRy hMZ
MANELNETINET,
1|7
B Chis =
e ="
SHIEIR i 4 7U~%¥—%
RN—=R%&ld IHHHREAF (2B 0
’
=R N NN TS 1©,0]
» O
FATR—X zRy R ASENE

2 ﬂhﬂgkﬁu

5 _#&bY
BRI b7
Bt & ik

M1 LEOFHI

(E) tuhngkq: (E) DRATIV R /

0753 B oEIZ T A

IR S THTIIDDRTL X 90y

48



Virtual Rakugaki I0T

# (54)

z= g PHERE A% T
P2 e e i
-2 hUZH%I:*ﬁTCHﬁ“E&E_ ’ eakiisg TLEE (4 ﬂi) F'JFE': ﬁ_bl’ﬁij (%(E)
1. [FL&IS Tl bl-H5. EHICAw— b7+ TR D

BAE, BARTIETZEE O ERMEND A b
AHEZTND (JEEFEHEM~). £ THREEL
2o TWDHEMT ARCILERTE ) 22T I 2— 2R
VT, BETEHTERNWI L2 bl bBETLT
WHEICHEDLZ LI DERBEIC Lo TA ML R
ERECELOTIERV R EE X2, DT Ia—X
AV RD—2E LT, KVATLERETD
2. SRTLWE

Virtual Rakugaki] (JILRFEZEM LICKES %
T MR T 7Y r— 2 Thd, EABEFR
ERAWTHOZ—F— LAk Lo EEE 20T 5.

FMAER

| fEERLE | | 5 |
httpi&fg

3DF— % EEE

[ ]
[N —

@ || (IEER
O | BEfER

T2 ORE, BH

M1 227 LHERLX

3. VRTLEEE

3.1 ZEZFOHEFITOWVT
B“HEXEIETHHIEL LT, KVAT AEBIFEO
GPS DJEFEZ BT L, Z OJFEFE & E\ P58 & M AR
HF 1T E DI EI N EBEM T L. 29T
5T LT, GPS DRAVIZLDEEFEE DAL EIMZ DD
RIFLFETE S,
3.2 BEETDAAITOVT

R AT LTHEHEEE KT 5 HoloLens DOALIZ
HEEY—NELTAY— 7 EAND. Av—
k7 4 v OJEFEE T0S & ARkit % FWCTHUE L,
HoloLens IZ&F9 52 & C, A~— K7 4 12X D

= R E OB 5T

AEEo_y | EEEOBYUNT |
[ |

EHEEE T4

[ 1]
httpi&(s

RKRE, HREZETS.
& 512 HoLoLens OFEHEED & o Vuforiall L A ~—
H—RRENZE - C, Av—F T+ DMEED L HH

WEIT .

M2 EHEEA AV

4. BESR
4.1 MEEZF L RETHEEZEDE Y HT

GPS O34 EIF O —[ADOHITT 5 Z & THEE
DAV EMZEESFEOMEBERRICAL 24T S
FRNEICLTWD., FLIOHEICE-T, %E
EOEILRFTED.
4.2 ZEZDHE
WEXPILEBREL LT, TOHANIIE FEE
ZHDONHRDPIEETEDRY AT AL, oA 2 b
V=TI VIE DT R 2 — XA MEZ B BN
Jox THIOREE ZILET LRV AT DTH 27T
TRRTOESNT LD, ELFRERHEELTO
i % Fr ba b, JRRMECINEE~OF 2 &~
DICHMEE R > T D,
5. F&®

Virtual Rakugaki |IZBUFEITEARAIREEE 215
T5,BELEESRTHT T r—rav s,
INBIEVR TR AR T TERWT 7 U Fr—
a3 DO—2>THY, Hololens 72 ED MR, AR 7 /3A A
DERIZ LIRS,

49

o S I



o B H I

FEFERIFT—

~NDX | LEER

ot (24) & WA (4 4)
P ﬂ%(li)a@ ik (HH)

1. [FE®IC

fifi B X FFL, AEASEDIF L EOHERLDOH B
HEFAT, TEROBREGOKEEHFaZ2NLr—
WCRELCEZIAROGEHR T, A-HIZHHEL
<L ERLW D BXFFNL, AARICEINTHE
j—-

filfiv&EXHFROL T, LAY A RV
EARRETHES BN ENTEBY, fEAZ LR TEFE
T, L, fili0BEFEZMEDIITHE R E
T, IO TONITEHLLS, HETIEH THA,
T AT HExFE A, ICT 21 L Cfiigic, %
LLEDZ LKA AT HAE LT TEFEEE N~
X7 —hDX) ZRBLELE,

2. VRTLBE

ARUAT AF, 2—F =0\ oA F A EREICL
iV EEHFFMED ZYVR—-FLET, £ K1D
BIENEHEMIZA T A ME#iEET, wiT, K20
A FEERETA D PV Ofi » & & 775 % E 5 FIEME
ﬁ TuT el INOLIEERICEEREINET, &

HEANTWGO FICBEMZRLE L TV &, RZICEL
tif%@%%ﬁi%@é ENTEET,

B ORERRITEICTF 2y 7 &N TEY, FELL
Bl S s SAEETFIERBHNICEONET, 2D
B, RE PRERLH v F oS OVERE, FEERER ST
—UIEEH D FH A,

8 #ML<{ES

S FER

®2 Ao REEEDA A—S

3. YRTLEH - BEOFHO

ARUAT AF, K3ITRT I, PC-REZ 7L
v ke 7maYx s # «RealSense LA IV ET,

WEOFEN E LT, 2—F—nhbDA F A M &%
THD &, EMoOiEEY Ve Y7 2o RE L
BRIZIR 2§ L 3kt ET /ML L EF, RealSense @
AT LA & IRE W) S ST — X 2R, BUE
DOFTNE EEITIRLE 3IRITET Vv, HBET — 4,
Z LT 7 —mgoafhe T~ vy F o 72170,
FTARTOEMMNELBEIND ETHREZMED KL
THnEET,

~
| ®FTR@&& N [onzwesy
: 5 \ TR
®= /-7—/7 == ‘
PC 3RTETI -
e —9 ﬁv—u{& \7¥37179
3RTTH '
ormmnirn | | ﬁmw g
e I el N
‘ SEEER A7 LA &%
£ v
°
| v ~//~ RealSense
/ TS /

K3 WMEBORN - RTLERK

4. B/ SRS

B/ B CT A MR EIAY A
(@ ETe) 3E, RIS TEEZED LT T
EDZENTE D8, FECRBMOLENLI |
BN E L2 O HHEOS WY & X5
BEDZ LN TEDZENIDY AT LAOFHE T,
Fio, i BEHETLATORRLIT SN ET,
BIZIE, #7 Ly MR EZHWTHEINTE S, [[lis
Falllile ETOITHO, HETIERETOAL T A D
XDONR—AF = —XCbtoTRboT, FZTH-
ThA 7 A MBWREICHTL 2 a—Lr—%%1E5 2
LN TEDL R EOIERBHGCEET,

5. #¥HYIc

fifi v & EHFTNC, BIRIIH D2, 1B FOEEL SiC
WoE L CLEIADBY, fliVEXHFAOMIEZEZ
HZ EDWTFIT o TnET,

RbiE, BROEHEETHY, BXDHT7— KT
Lb O BEEEF L, bo L HITIC, KRICEERT
XHHELLTCIEFEEEYd~F7— b DX| BIEEET
XD LMEELTOET,

50



e

— VR SE{F5RIREE -

P ARl (3 4F)

Eh KK (24F)
I—Fx uvqvs (KH)

HEEAREE (5 4F)
ﬁ BH fex ARl (14) HH EE (14)

1. [FLE&HIS

FITE (<) A C IR H Y 9, BREIRE
EORERTOMBOFREELS &, FORPEREY
Kz Y vl L LEBRBMRb > TS 20035570
LERVWET, LinL, A ¥740, ~y R740T
HHICLOEDNREERA, BROVLITATREDA

N R ERED I L ET TR Y o T,
ZIZER L, BBk RYET) 751 2 & B

LE LT,

2. BE

B 2 IZART NA ADIEFA A=V ERLET,

KFNL I~ A 7 ma s a—g LIREHEEND
7Y, BRICERT D LT, g, FEERICHE
LB 2 4AE L, SRS Z R R 2 8 L T
LA mOET,

FlMBEREICIESYy RV N T A AT LA
(HMD) (2 & % VR g 2, HHR 2 < 72ollid~y K7
FraEMND ZETERAEZ D (5 TEOLHITN
DX 7EE) AEMHELTHET,

3. T&EtT | F/N4 ADHEEEEEM
3.1 BOEW

HENE L 2RE L EOW TH D720, £ DOMFGR
Bho>TL 2 H ML, BER(OE Y IR & OHEES
NCEBIRIZ K> TR b L3, T80k 122D
b HHHLET,

UL a v Ea— X TERT X EMITL, 50
K& SRS M7 EDOEREIG L, G L2 H OE#R
EvAfrnarta—2I%ELET,

3.2 {REIA= v DI

AT« B L2 F OIS U CiREi2 = RO
BEOE—F—~vAf7narEa—2nbHEL,
F ORGS0 78 E O RAE R TR £,

33 AYETIH I LEH
~y R7+ BB 2 5HEIC

lﬂ

1]

BEbET, T/ A

B1 FNFATARY FOKRF

X2 T BERA A3

PEEZ H Rz 9, ZhCk D, HlenbER
MEZIZHDIPOE D RBENEEEbNET,
4. B YIC

MM 8, R 2 —T A4 A MR EER
LEONFERDTHAS D, BHIRY AT KT D
ZEERES>TVET,

51

o S I



o B H I

UNDO-KAI

AN AU (44E) BB R (440
ETIEAR v B6s 34) M A (245
W Bk (L4) dIF —3 (B

1. [FL®IC

MBI AR—=Y 2T HLE, ENRETHNTENR
EITENT-DEEEANCRZ D Z & L TEEE A,
b, TNODOERZHMMRT LN TEZOH)
BEHEZIT) 2ENTED LTV EEAMN?

FI=BlE, 7= 2 ISR R iE &2 L —
R— VR & T RICHERE L £,

2. M=

RUAT RE, EF AN AT TRE LI AR—Y %
LCWAHENEZ /8 2 U ARTE L, £ OBET — X %
MW TRFOES) &4 i L £,

B b Sz iEB A b L2, B AOEBIRE ))&
BLEEY ., RRMEFEORE LR LIZDT 52

LT, TS SRR AT ) T LT
T,
@ ezazzny (A

900
800
700
600
500
400
300
200
100

v

0 500 1000 1500 2000
xBf

B2 H3REOBBMAOTRL
3.2 HEBROMENLEE

PO E Y BEREDRROMOE iRk L, &
(LIZ B DRI A2 LT HALET, filx i, Hi
BOBRWERFIKRESE, KhzEESET, N7+
—V I ADRWAICHRISHET L LT,

EHE

B
®3 HLEFOEBHENARIL

4. RHY =D

B1 RTLEBER
3. FAHI
3.1 EFOEARENZIEE
1 HoE# &L 77 7L LIEFOREAIRZ E7,
HEIBED S T 7 OE—7 OBDING, ANAT—& L

THIEES ANA 7 4T DT D DR T ORI L E 2 &

RV a UG U BRFOREAF AT £,

4.1 ADBIERER S D EEAR L S

H RO R O & RO R - O BIR OHEE 217
5 HF “OpenPose” % FHV T BTN 0D 1% T 0D {37 A
EHALET,

4.2 AN

TE AN DR A > TR E LET, FEEICEE
FE, Mo, TOROROEREEBV, HigT L
— LADORIHBRCH LR & T MAZMBAIL £,

5. b YIc
FL7= Bl D7 M T — H T HED W TR =R
AR—=VETEALAT LAERELET,

52



G W G wA wE G
J—EVYML RS Bl @ e e G RO mE G

— 0T TI\D RIETHIRAzIE — i W’ O34 HH H EE)

1. [FE&HIS

VAR TCIEER % 7203 B C ICT AMEH SN Cnd, Lo
L. HADREFETO ICTIEMITENL TV, ZOHIK
LT, BECZLESTICTHAIR RRENI &,
ICT yEMFEGIA D72 BRICE > THEMA Y v B2
TR Z ENET HD, £ 2 THITEOREML TH
HI =N TN REANWEEE =D U RERICER
L= A M ICT Y AT A A4RE L BHETRBFE D52 ICT

EHAY Y PE2FELTHH 9 ZEEZHME LTINS,

2. EEBBENEST =V UHEICONT
HTEEFIES>THH 25 ICT VAT AL LTHEE
REBGCET Vv I & iTol, FEMTHLIFRE =
DU DI =N TG R N ARG TR, N
ANCESEN T 2IRERENEL | ITFORFR
G CRER D BT AR 23 8 3 R T IR 2R
LTWo, £ZT, NURAOREF N4 38T 2
ICT VAT ANEENTND Z NG noTe,
3. Y—EXAREZ—DIRTLBE
P —F~v A AL =DV AT LI, N ANORE &

HEEZFL T 7Y RICT v 7T RER &

FHT — 2 OB AT ANORE TR L2175 ¥
=TT TN = a TSNS, MITIZY AT A
M2 T,

OfE#ibkEE

- RIS (CwBRT —57%ME

- R EOREER

CREZESEaL—-23>
HERR=~T S ORR

A s

IR — DT RRT -5 TN
2EalL->3 0T | | BETAEHER BIFEOREN

H—ETTRY— [ B ]

1 SRTLEEE

BRRT— S5t
H—)(—(TX(E

4 = NXATNYRAADEE L HITDLT

MBIER LTZBRE o 2 VT T AN
B R - AREARET D, BIE LCRET — 21X
SD J1— RIZPRAF L2223 5. &K 160 [T LTE {5
ANE[EEZR Sakurado ZfEH L CTZ 7 7 RIZRFEL T
%, B ERE Z T K kL ENE N Y T
THMSZEIR AR L, IR O HE O~ E AT R
LTW5, &k, EHLHRATIETA LTS A7
U—THEMATE 5, KA MEO =D % 72
LR A A DT T, LTE #5450 T—H 2.5 M
THERL L TV %, BREEE YOS RL, NERIRIEHE R 2
X 2 2R,

JGnonmmhs | PIEBEIREREARE]
BB ARELF S

Ek BIAS—X

e TE
HhECH U TEE

&

M2 REEUY

5. 9xIF7F) =322 T

V=TT TN = a ST ERE N A DT
¥ Google (A2t — ' 20 Google A7 L v R — |
EN—RTHFELTWD, BEOREY 06157
TR EMEICHE TS Z LEb b AA, MMOEE L
B OFIFFIRM O S AR TH D, F7o, JREDIE
FETRRCHIWT 2 SR T D 7o BRI A v V2 BER
BT —H VAT DB IO OSNKIRE TG % B
Bl AU ANOREREEZY I 22—y 3 LTP
TNREE 7T 7 &2 FRaliEE LTV D,
6. SHOEE
LSBITIRVAT LD I B 5K R b EERAIE
HHZ L, BREEVEIAZ A XAREE L, FHE
=V DNT ZFIFTIE L TN 2 E T, R
a2 MTHRIATE S ICT ITHEBEX IR AT A
Bl L, B¥EICT B RICERR L=V,

INEL 2W KBS (RIL

JCy U : eneloop pro

53

o S I



o B H I

WA cHY— bk ver2.0

ATt (54F) ek EEt (34F)
Fe) B bamimA e B mk Q)
W I Q) MR B (BA)

1. FC®»IC

FHIFIC R ZNE N HONHI—A BB Y | FhiE
Xz oMo — IS T HRENMLE T, Lo
L. Blo&L 721E2 0 TH L Wi o 3 Blv — v 23h
o7, DRIV — A HBEMECHE LKL S T L2 D
V¥,

Z 2T, BhEE Al B AofEEEHRIL T NG
T7Y [ZHY =1 ver2.0] ZRELET.

2. BE

K7 7Y [ZHY =t ver20] FA<w—F 74T
B L7 CHDOFEEE RN AL 53R L. ZAHO
A RRT 2T 7)) TT,

207 7Y TliE, FATWL R ICRIET 3 2 A
BlAL A XY va—F 352 ET, ZoHonRn
—VICHE- T, THOBABER ZTVE T,

M1y AT LOWEREZRL LT,

I—FIHMEA TV IHIB DL -V ICiE> T,
AOMHELEER2 Y —NICT vy 7 —FLET, HL
M2 b T v 7o — FINEHEEZIEEL, —H
ZNB DT — X & CEHIICHIE L 72 & 53
AT ZFR L., FE ¢ FF, ZL T, FHIEETAH
SHlAl %2 =Xy va—FLCHEALET,

FINIVTFELRTLDRHN—NTFRD LS
I, HAZIMMS A E L CTE 74 X7 — 4
ETVLATHILBTEET,

T
Bz

1 Y R7LHEN

3. #ee

3.1 ZH B A

I-VFEITHOFHERE L. TH0H Al R
L72ZHDEHEYL ZAORMEZHEN L TR LET,

M2 ZHEBHER

3.2 Al 85K

2 —PE 2 OHIH D HIBIRD & B4l )v — it o
T CHADOEHEFHAZ S —NIZT vy 7r—FLET,
P—NFEEEFEEY D &I OHIRD A5 H] Al
BIER L., ¥Hx2E T,
33 ' — L

ARXTIM S - CHhOMHE HTE 7 A X7 — LT,
INEWTF L TH ZHDOHIN— NV EfHHRICEE S 2
ZENRTEET,
4. F 0

S HOD Z B MBI HERIRIZAL 721 TldZe < RARIL
DO~ A v T T ATy I EOREICE T
FELTHET,

[ZHY =1t ver2.0] ZHVCZHDGH%EITI &
T, THOMH MR ICOBITONE LI LT
/- TT,




KYO

—RHRTHSHOIL -

SR R (H24E) N F (8248
&R B w1 B B (L4
FE Ak (R

1. [FE&HIS

TR, —ANEL LA T2 AL TWES, —A
BHO LOERIEL LT, AIFEERCZOMEKRZ
BRBIZDD D T 9 DI D RT UL 9 FH
EFohET, ZHEASEZFEMICR T NLDMmA
MNRNEREETH H Z EBFERTZ L bl T ET,
I T, —ANED LOAEDOH THS DA E RS-
TNV AT ARBIE, RO TFRA L Z LD
TFTNZDRN DD TR EEZE Uiz, Fhlo b,
HE LW, BR2EBNICRD 2N TEDHO
LLTIEICER L B D A~ — 731 Z TKY0)
CATF, Ry 2TL5) 2T LE L,
2. M=

Ky AT K%, FIRFE ORI B ROk iE 2
BEAHRY | AT LA S L IC R LIRS
DEMDA~— N T NA A TT,

»/,
T BRESTEOET,
o0&

WWEEAT IR E

B1 FAA A=Y
3. MK

VY I IT—OEEILT 4 AT VA BEET DD
LT, BIEICHRLFAFE R T HIENTEET,
3. WLBEEEE | ZiX Raspberry Pi ZERH L CWH 729,
ZMHER T D 2 LA TE, JRMEEZR T2 &N T
— HAS e ISYIES5—

FA 2T A
7 S

Raspberry P!

sp =7

X2 #HEE

4. REET HHEE

4.1 REDHBICEDAVELTT

NG IL, Ktk - EEOREEZ R T AAmA—2THD
LWVDbITWET, KV AT AE FIAFEORET —
& RWIHICEE L, AR D% HIAK A
HE, BEVHER R CEREZRELET,
4.2 1EHRIRHE

R 2T KF, FAEOKCRFRREIM A, F
3 D RFHF I L7z iRt 2 r g3, Bz,
XD A OR[RIEBHETITOILD A X MEH, &
FIEHHORKRTE M EOERE R L EF, £/,
PN TNE ) THOHNEIRODOPERY Ty 7 ATED
FRERO DY, FIHHE OEFICH D ERARt
VAT AELTCERT IR TEET, S, A
B ITEF AN L DB EETTS Z LN TEET,
Z OERAEITREI ORIk s, KO FIHEZEO
==X byl O~ b S E T,

ROERES

—HDOXS. FE
\ 41':'1;3»’;

9}“ -
B3 Ef® S & DFERSGI

*x
COEDHRE
B E DR ETE

=

R
=,

5. F&®H

AT AT AT Raspberry Pi 2 LTk 0 | JRiEME
WERTHWET, 2OZEnb, Av— Ut v IR
REEF, Av—bhT7r ol M 2L
AN D Z LT EHEOERFHE, A ZLOE
B, rTETIODT— 2 h L 0% B5 2 ENT
ELHEDITRY ET, HHkIT. ZOIBEEEIENL,
RTINS 27 o —FO%FHELETT> TN 2 &
DL THDHEBZTOET,

55

o S I



o B H I

NEXTPERIENCES

BE 7| =k TG A EE Q)
ok el (34 BIE ORI (14
(M) %0 w0 we) s &)

1. [ZE®IS

WAERE SRAED A~ RO R =B EmL., Fit
TebR A v d—2y FEMMATORENEAE L,
ZFOEIIH, v AT =T OEENFELBINL TV E
T ZOLEDIUEDOPEBRE TV T = TICH LT
OEEPMTONTWET, L, EBETHWOLRD
HIANZNL O ORER H Y 9, BUEDEM 1T
BB E R Lin/e, (RRT2 2L C&FE
Wl EDID, w0 =T & /AT 5T Eiz<
W, AT =T DA A —=TR LT Wi EORE RN
AFERFET, T TEAEDIE. WEB S— IR~ v
U T ERIGAEE, EEICERLTLL W, v
=T HRST DI S EEGIAIT D LB YR
— 9% WEB > A7 L INEXTPERIENCES | 422 L £ 9,
2. SRTLOYEE
2.1 7L = 7HER#EE

BRI CHI AN AR IR S e D~ T = T &
B, fREE WS B TR A FRIE S T #%
ELZBBLET, KR AT AL, Google =° yahoo 72 &
DBV ERRICERCTEETR, rshbd
A= DB A ZEBARTIOBIR L2 1 © X 5 705
Bl =T ZHiAEEEd, AL 70 v
72 E DTN K o TERABBERFFOH S ET,

Q

Hlrt-m/yaviE m
872D 14 LRIC
BELTHET! ]

ST <CERT S

1 EEETILYTH

2.2 e

< = T ARERESRE TRELL~ L D = I U T2
OxtihE BB TEALET, il LT, M1o=wLy
= TR T DRI R X 2 1R U E 7, BRI YET,
AT 2T DIV AT AMUTHERELET,

R | EhE RAEs

1005 | REISHEBRT S ILITORGEEHN>TNST8H

50m | DDA YREVEY Yy ) | IBENHZ D, BRY A FST<AADNH S0

R | @oRE V&I YYD BUORETHERY A FSfT<ED

M2 JRmE#E

BEI A b O~y = 7R, e Y T
NEALTE=H—TEET,

2.3 fRERHERE

BB T# . AEfE - Bl & bIo~ LD = 7 O A
FoRENET, BT OfSisEE VL CERED
W~ =7 OBAEITH ZENTE, BEITELT
HZENTEET, =V TEIAYO~L T =T
P BAIC DL AR DADDTEE(THI ZENT
BN
3. YRTLOWERK (A 3)

RUAT DIH—/"— T —=HF X=X WEB _—¥
DO SN TWET, 7 — ¥ X=X IIBRERE T
HEWER LB RE R L L v o = 7 RBRiRE, A
HEECHRRT H~V AT = TIHFRBEML TH Y 37,
P— X —TlL. Google Custom Search APT Z FHuTha
SEAERAHUHS, B, 72 % Python TITo TV ET,

4 T 4 b
v [ 33 )
;;5'7’: 7 § A I T
iR R

2
¥ N
B il 7z [ v
NExT A /
Pemeggggémﬁl . SESET
Search API * R

3 PRTLEBRE
4. BbYIz
INEXTPERIENCES | % % Z & T, XV 72k
BRAATO ZENTEET, AU =T ORZTDI.
KN 2 IO T IROBBRIZ DR Tz 2
7= H3ENTT,

56



, il & ce=km e wE B A
HoloGuide BOE Bk (44 B R (24
—IERRBRRAY 27 s — ([LF8) om0 (i &% (%R

1 ZLsIs BRI HHE oL — N R 5 BRECTRAT

ITAE, SNS DY K RN IEAZ BRI DB DS B
V| FRITEBDE < BIMERC B 0 EF, R BB
S THI Lo WERIL, FRITHEIC & o TR 25808
FETY, LaL, MO THHT2TIL, A—bF
TON— FBRGR6T, RVENLDLZLELEALNE
T, 22T, BRIAFEOMBZ AR, BEOHAN
(Zb— M ERTRAEEZ A — =LA L, FHTEN
T 5L AT I THoloGuide] ZHRELE£T,

2. SRTLBE

HoloGuide |%, Microsoft HoloLens (BAF HoloLens)
R LB R BEN OB E), EEOFREL VR —
BV ATATY, K 1 IRT L IIZ, HoloGuide
ORI LT, =N 145, ASBEEAO L
ZWDD0, EZANAPZIER DD 7g L OFR%E
BHHBTEDL LV T XA LTHHEL, &
FIEDA—N"—L A28 > T, BN TOBEIZ
AZY—IATHIZENTEDL LT ET, £,
FeHEA, FHETHEEOR—LONE, FHEERA S
HEANICRRL, F, BERPIT SN2 L2k
RRFEF CHLEET,

/@?

B RIERE
NVZX7)—=Thhd!

EDE &

IR E - BEETIRR
EEPE = Tl !
1. HoloGuide M E7rtkaE

3. YRATLDOFA

3.1 BihFETODIL— MERL
Z—PFDAw— T NEENMEANTE L
IZE 0, BUEOER» S BigE ToL— M 2ERL L,

Bt —_"—L A FRLET,

3.2 RN TOYR— b
BEIREOMBIE LT, M2D X5 RBENDOI =~
v FFER, ATE EEROFR, EBEOHRANITL— K
DA —N—VL A FREITVET, ZHICEV ., BEED
WCHIHE TOL— N &5 5 2 LN TE | Rl BH
MAMRRIZZ2 0 £9, F7o, AT 2 EHEOEH 2R
PIZE R L, UIFOIBAREE FRANIMD Z LN TEE

B0 (AR |
EEE tin: ¥0 FEe
2 Wy T

2. HoloLens MEFEFEDA A —T

3.3 BEDEYRYDHYKR—F

BH TOBBIRHC, Fd L T2 EH S HERIT
DL E ROFRTHEDY 2 2 & & RITBEHMEZTRANICEK
ALET, RANOERFLMCE, RELEETDHZ
LIZEo T, HEAMERL-@mbET TITS 2 e n
TEET,
3.4 BEH#DBEOHYR—
HAYHIDSBRUEILIZER E EN TV DAL, ERLoR
N TOYR— MERREZFIH L, ARHICEES S 7
DO RN OH O £ TOL— FERANO~ v
TIRR L, BNEITVET,
4. BHYI<

HoloGuide ZFIHATHZ LickoT, LVZ<DA
DRIRIZERELFH L ATEIT) 2N TED LD
27220 ET,

57

o S I



Sudo Coders
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1. Introduction

Sudo Coders is a team of two Year Two students from
Singapore Polytechnic, Diploma in Computer Engineering.
We are inspired to build an ecosystem targeted towards
fishing industries and consumers, to transform tuna into a
sustainable protein source worldwide. This is achieved with
advanced computing technologies, such as: Artificial
Intelligence (Al); Blockchain; Cloud Computing; IoT; and

Machine Vision (MV).

2. Problem & Research

Tunas are viable sources of protein, caught plentifully
around the world, including Bluefin, Bigeye, Yellowfin,
Albacore, and Skipjack. The Atlantic Bluefin tuna averages
at 2m in size typically over 12 years, making it a primary
target of over-fishing. Spawning stock biomass estimates
have declined by around 85% in the years since 1973
through 2009, showing no signs of improvement.
Furthermore, the International Seafood Sustainability
Foundation suggests that the prevalence of purse-seine nets
in the fishing industry impacts the survivability of tuna in
general. Consequently, the Atlantic Bluefin has been thusly
listed as a critically endangered species, with the
“Implementation of effective conservation and management
measures” being critical to conservation efforts, according to
the International Union for Conservation of Nature. National
Geographic states that the “catch-and-release” method can
be employed to maintain the ecosystem. However, the
utilizes a

traditional method for ‘catch-and-release’

measuring gauge, which is tedious, inaccurate, and labor-

intensive. Consumers cannot make an informed decision
when purchasing unsustainable produce, which drives the
supply of tuna to meet the insatiable demand.

3.1 Our solution

We propose a novel computing framework, named
“TSUNA.i” (V7 Al), comprising of the following features:
(i) Identification of the Species, Size, and Weight at time of
catch, which help in deciding the release of non-conforming
tuna such as juveniles, and by-catches.

(ii) Sampling and predicting the catch quality, to release low
quality tuna. By releasing the uneconomical catches, by-
catches can serve as a food source for commercially viable
tuna and improve the spawning rate of tuna biomass stock.
Juveniles are also given time to mature.

(iv) Uploading of acquired catch data from the fishing vessel
to the Cloud for research, such as analyzing patterns and
correlations to advise the fishery regulators.

(v) Regulators, Fishing Companies, Wholesalers, Retailers,
and Consumers can consume the produce with confidence,
as there is a guarantee of authenticity and transparency
within the entire supply chain.

3.2 System Diagram and Operation

Batch #n

O

Cateh tuna Ll " AV
(30 'ﬁ
ﬁ mi= AWS loT "WS.L“"“"“"‘
4 -0

Non-conforming
AWS EC

by catch & size

== -q
E ﬁnncdby[xx s & s
' Low quality

E

Ethereum P2P

Wholesalers
Retailers
Restaurants

| High quality

Operations at sea

3.3 Future plans

Future development plans include: trial testing with industry
partners; and predicting the price of the tuna based on the

data collected, to assist decision making for procurement.
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1. Introduction

Analysis of students’ behaviour is important for instructors
because it is one of feedbacks from students that let the
instructors to understand their students. This can enable the
instructors to be able to improve their teaching methods or
materials. Examples of Tracking students’ behaviour in the
class are emotion, attendance, and action. Currently, it is
very difficult and laborious to observe these behaviours
when there is a large number of students in a class, e.g. in a
lecture hall. Therefore, we propose a system called
“Classnalytic” to assist instructors to track students’
behaviour in their class. The proposed system utilises
computer vision and machine learning techniques to tackle

the problem.

2. Features

The proposed system can identify students and perform
attendance tracking using a camera, installed at the front of
the classroom, as shown in Figure 1. Moreover, it can track
their emotions and actions in real-time as well as generating
a report after the class. User interface of the system is shown

in Figure 2.

Figure 1: Setting of Classnalytic

Classroom Panel
See your students though your eyes

Video Info

Figure 2: User Interface

3. Algorithm

Our proposed system consists of the following deep
learning—Convolutional Neural Network (CNN)—models.
1. Face detection: Multi-task Cascaded CNN is used. This
model searches for human face and feature points, i.e., eyes,
mouth, nose. A face will be detected when the algorithm can
detect any of these features. This is an advantage of the
model as it can detect human face in various light conditions.
2. Person classification and identification: Inception-
ResNet is employed.

3. Emotions detection: ResNet50 can classify human
emotion into seven emotions, i.e., anger, contempt, disgust,
fear, happiness, neutral, sadness and surprise.

4. Action Detection: OpenPose package is used. It is
proposed by Hidalgo and his colleagues in order to detect
human body, hand, and facial key points in real-time. The
algorithm can track multi-person activities in real-time on a
single image.

4. System Requirements and Tools

- A server with an NVIDIA graphic card with more than
4GB memory
- Avideo camera, e.g. webcam

- Latest version of Google Chrome and Mozilla Firefox
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The Assistance System for BIIZEES jiane viring
Drug Dispensing Process

Chen Yun-Ting
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1. Introduction

In an urban hospital, drug bottles are put into small cells in a
cabinet due to the space limitation. More than 400 drugs are
put together in a small working space. Since some drug titles,
shapes, colors or packages are very similar, pharmacists
should repeatedly check the patient information, drug items,
and prescription data. We would like to design an efficiency

assistant system to improve the dispensing process.

2. System Overview

2.1 Web-based Information System

We developed a web-based information system for drug
dispensing in which database management and friendly
interface were installed.

(D  Dispensing process module

Two processes, drug dispensing and drug inventory
management, consist of the dispensing process module.
According to the issued prescription, turn on the
corresponding LED display for notification and monitor cell
status from IR sensors for each action during dispensing. An
alarm is given if any error occurs.

@  Class management module

This module includes the user, barcode, cabinet cell, and
drug classes. Create, add, delete, edit, query, and print

operations are performed in each class.

2.2 Hardware Design For Notification and Monitoring

An integration method of cascaded micro-controller
modules is proposed. The hardware design is presented in
the following. A low-cost cascaded micro-controller loop is
designed for notification and monitoring. There includes
several low-level micro-controller modules (LMCM) and a
high-level micro-controller module (HMCM) which are

concatenated to be a loop and installed on a cabinet.

-high-level micro-controller

-LEDlight  -RJ45LAN

-IR Sensor

-low-level micro-controller

Figure 1 hardware design

If there are k cell in one cabinet, HMCM sends a bit stream
of length k bits to LMCMs. One LMCM controls and
monitors one cell. In every LMCM, the embedded program
receives k bits from the previous module. The first bit is
eliminated and used for driving LED. When IR sensor
detects an item, a new bit is sent to the next LMCM. Finally,
the HMCM collects all status data (k bits) and connects to a

web-based information system for management.

3. Conclusion

In this study, an assistant system is proposed to improve the
dispensing quality by notifying in time and monitoring in
real time. The dispensing errors are reduced, and the goal
‘zero dispensing error’ will be achieved. With the recording
of all pharmacists’ actions, the dispensing quality of
pharmacists will be measured. The retrieval model of each
drug cell will be constructed by the monitored action data.
The dispensing quality will be improved from the collected
data. In the future, the collected data will be analyzed with
the prescription for double checking in a long time. The
analyzed results will be applied in dispensing measurement,
medicine purchase prediction, expired drug control, and

stock control.
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1. Introduction

Timetable Arranging Program (TTAP) is a web application

developed by a Universiti Tunku Abdul Rahman (UTAR) Sg
Long students to help UTAR students to arrange time table
efficiently. This application was intended to help students for
time table bidding and it has since replaced the paper-based
method used previously for the same task. This application
is available in Github and developed with other state of the
art open source frameworks. They include React JS,
Microsoft's Visual Studio Code, Microsoft's TypeScript,
Node.js, Redux, GitHub, Surge, Create-React-App &
Material-UL

TTAP comes in very handy during timetable bidding in
which students who are unable to bid for course in the first
round, are forced to redo the timetable quickly before the
slots runs out. TTAP solves this challenge.

2. Features

No | Feature

1 Users can select the subjects to be included into the
timetable.

2 Allow users to set time constraints for the timetable.

3 Allows users to select timetable from a set of results
generated by the application.

4 Allows user to save the selected timetable as an image
file, Text File or save it to their Google Calendar.

5 Generates timetables by using a complex algorithm that
can handle high number of permutations in short period
of time.

6 Allows user to use the system easily with high usability
design and Google Material Design implementation.

3. User Interface

Select courses to generate series of timetables

Search by considering week number 1B

1= SELECT SUBJECTS

800 | 900 [ 10:00 | 11:00 [ 1200 | 100 | 200 | 300 | [ 500 T 600
9:00 | 10:00 | 11:00 | 12:00 | 13:00 | 200 | 300 | 400 | | 600 | 7:00
ADSLT ADSTT
MON | k8326 KB326
114 114
ADSLT
TUE KB323
114
BPW-L2 TNF-L1
WED KB323 [ KB214 I
114 114
TNF-LT PW
THU kB213 l KB60S
114 1-24°1.
FRI
SAT
SUN SHOW SUMMARY

(® SET TIME CONSTRAINT < 132 > B saveas = SHOW SLOTS

Sample results for selected subjects.

I ocfinitely no class

Set time constraint M smemsecs

Click me if you don't want to have class here

[ 800 [ 900 [ 1000 [ 11:00 [ 1200 | 100 | 200 [ 300 [ 400 [ 500 [ 600 |
1000 | 1100 | 1200 | 13:00

Set time constraints to get optimal results.

Save this timetable as . . .

Saving timetable in multiple format

4. Users’ Feedback

80.6% of users find TTAP useful, and more than half users
want to switch to TTAP from traditional methods. More than
93% of users want to use this application again for the
coming semesters.

80% 94%

Usefulness Preference Comeback
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