SR AR Y SEER

TERI - RIBEEIRE 3D BREZRHE .
RIEEIRE(CE 2 FRIER

By b BRSEYL 2+

lE b EEER/NE
2B EEEME K AR BB ISR
*mhchiu@ntnu.edu.tw

iRAT EEEERZEQMA LBER  InlEs
EEMNBINERN MXERE.... .55 0
RIBIHERE - REBBS FEENECHE
MAEI BRI - WRAEHS FERRERN - X
PRUE A B EL - LURKREA R
% FRENR - BEEFH  REELERES
e TBRBES MR ZEIE (Pranav

RETATRBIEARR - FEH—RBAATEE
R - BIRMBRRNE®L ;
HEHR  oMREERSEEEHILER ;
RERMEFRIARFE - mietaR - B8
BE:E - BSE - SEIRHE - EFFEZ
fE - I5iE - 5 - BIEER - mEbIRERH

1 : Pranav Mistry 87N RCEEARYE
( B /2RI : http://www.youtube.com/watch?v=qC3H3JOtvSs#t=476 )

267
Chemical Society Located in Taipei Chemistry Education in Taiwan 2014, 1(3), 267-273


http://www.youtube.com/watch?v=qC3H3JOtvSs#t=476
mailto:mhchiu@ntnu.edu.tw

5B B

Mistry ) RIS NRAEEBEE ( sixth
sense - R[E 1) HFT - BIEEREUERNE
REtREELS  BEENRFIUER
£ RERPVERBEEEHALREWEIR - /REE
g ? |

EEHFAIER (ERER ) MERER
HENRE  MERERFHEEEIR
( augmented reality ) - &7 AR - BBIRIZE IR
=TEE ?

B AR IER

AR & F 2 B Milgram, Takemura,
Utsumi, & Kishino (1994 NIREEE
RZEBNES  EH "TEE-EHEEM

KEAHRE

5 Azuma (1997 ) EREEERZE—1&
NTRERASEMEBN—ERNN - B3
—ERN . (OWEARESERHEERYHE - (2
AN B &) - (3)AEiEE 3D EfMIERBER
M - B2 BIEERESERYGESR
BREMAEBRERED  EEEERENSS

e B8 FEEREEESURINGEE -

B AR EHELRER

B BILEIR BB IEE T A RE3 ( head
mounted displays, HMD ) #&EBMHRAE
EREYT  BREHEXBERRETAE B
ME AR FIRHERENE  BEERIE - [
ZRFEMAE  FREK - FRERK - &
ZRFHAOBE  RERMIEA - AR TFE

A &%
RAF 3 (Mixed Reality )
. | | ' B 1B
! — — w7
A K #3E (Real PRI K B W3 R B i #2835 ( Virtual
Environment ) ( Augmented (_Aug1_ncmcd Environment ) & &
realitv) Reality ) Virtuality )
¥ 1R
) realitv) L
= AR
2. HE - EBUEEM ( reality-virtuality continuum ) o
L . " B AR BT AR MEEPH—ES - Bl
( reality-virtuality continuum ) #8328 (B 2 )- _ i \
a0 : Google glass ~ EEEE - BASE ~ BY

A EERENERRESRES "EE
- EREAM ) Wn - UREMT B
WA TESEIE ( mixed reality ), - Ed &R
EERBHNIIEIBEIE (augmented reality,
AR ) SRR EHREBEEMNIZEEEIR
( augmented virtuality, AV ). EPFrEIEILE
EREMNAERNERBEAHEFENG
iE - REMESMERRAEREIEN —18
£ .

Chemical Society Located in Taipei

EERENTEHEE - BEFIMAER -

B EEA -

REBIRENS CRBAHEARINELED
2%  EEBHESER  SUNEHETR
A AR HRERNRE - BIBFHERIE - &
SREENTHLHTHE ; TIRHA 3D 28
NS - JEEBERRRENZERBED ; &
AR BiRH - BERYHEE - AB1BIRV[E]
BB UINRBEHEBASTHEN S EET

Chemistry Education in Taiwan 2014, 1(3), 267-273



LR

3 : AR Chemistry Augmented Reality Education ( &/ EXE M §%— )

AR IR EARBZRELE( WAE B
BRIE- - DFEBE ) BRIABEHHZASR
RUIERE « BITIERERIANS - IRV AR
£ AR 1BIRT - ARIESIFRRIFRPTEH
IRIZERE - ol EB2EALZ HERE
%’ﬁﬁiﬁ%%ﬁlﬁz - WARIRIBIRIR L AR
X FEEEERIULORE - BABEHEE
FENHREZREENS -

BT

EEREXD - BMSHE AN EE
EEHE LRAN AR Bl - /ERERR AR
RREHEZ EROBEE U R B B EEBE /L
MAMEE LOlBE ST E - £EBHB
£ BMRRREEHHREMAEFTRE
BBEN T BE BB CR S B AR EEITH
28%E - M AR RIRRETIEH olLURMBEE
SEHEENNARE - BRE—EILFIER D
TUHEENEE  TUIKRBEZEC
WEBLHABRNEE - BEEEBMHR

ZRHEBEBAVRRE -
Bl— - TREESY

Chemical Society Located in Taipei

Zientia AEIRERENMELEHEH
K ' OB B & #H A
( http://zientia.com/chemistry101 )~ Zientia
BIRIEEIRNARRASEFHEREYEN

ek - LNENRE(ESY (NaCl) B4 -
EAZ T DISEEIE Na 7 Cl (B FHERE - &
BRMRFROBHEMTRELERERD
FREBUKRBERE - ERAET LT

B 4 : PCls Z AR 73 F#&18
(B RENEME )

S E LB ( BE 3 R
SHi8E—) - [ 4 & PCls 7N -

Chemistry Education in Taiwan 2014, 1(3), 267-273


http://zientia.com/chemistry101

BB

I o
i

Dagri Ff7
oo
Elements 4D
fe R ERES B
A E A B R
EERNA
1% i 5 /Y
m=Ez
1B IKDF
& Bl
Elements 4D

A2 ET RYAR SR

5: K72F AR HE

B =R

(B R Y& : http://elements4d.dagri.com/#intr )

ol Ui 1)
HEEE(CRABERITTRRE ( Dagri HEAE
RIEHiEE= ) 218 5 F/K -

BI= - nF45E

ARETESTREGHRR - SINRE
WebCam F4228 ( RE 6 ) AFHFELR T
TREZHEIUER D FAEBE L AEREY
% UE2BARBEEESFNER
( Singhal, Bagga, Goyal, & Saxena, 2012 )- &

31/08/2016

—EESRNEE SR ERRETELS
B PAERRETAREI7 VSEPR BB -

HIm - 5 FENZEER

IERRETEBZZN AN F Z BB
% WD FRGEERREED FENRZE
B - BEMERAD ¥ - BFAZHER
RIAEEMERERE I UESESE R

The user Selects the Element by using lh%‘;ge
while pointing the specified element by hisiforefinger

6 : BB BRERARSIRPRIGEE
( Singhal, Bagga, Goyal, & Saxena, 2012 - ~&i52 F R E2T )

Chemical Society Located in Taipei

Chemistry Education in Taiwan 2014, 1(3), 267-273


http://elements4d.daqri.com/#intr

7 . FAR 11: Augmented Chemical Reactions
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Students review bond angles, deviations to bond angles;

and learn to quickly deduce hybridizations of atoms
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fi$% = : Elements 4D

1. ofJEIREREE

http://dagri.com/elements4D-paper-b
locks/cubel-target.pdf

2. SHEAER ARBERIE :
http://www.cnet.com/news/daqris-ele
ments-4d-augmented-reality-app-aim
s-to-educate-the-masses/

3. Carney, M. (2013 )7T#R Elements 4D :

http://pando.com/2013/07/24/dagri-el
ements-4d-kickstarter
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( Augmented Chemistry Lab with gesture

based keyboard - [& 5 BV H :
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&Saxena, 2012 )
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http://www.youtube.com/watch?v=aPd8fr
46bng

Ff##7X : Chemistry Review with Augmented

Reality 7REIE
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http://www.youtube.com/watch?v=iFJCp
m2iVY

g%+ : applying AR in chemistry
learning-case 1 7R3 52
https://www.youtube.com/watch?v=pWY
RUXmna7c

MiEE)\: 2B A
https://www.youtube.com/watch?v=WCr
bEkifLDO
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