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Application of Novelty Technology on Prevention of
Illegal Drug Use and Crime

Jong-Long Guo’, Jung-Yu Liao

Abstract

Illegal drug use has received the attention worldwide because it causes the
short-term and long-term health hazards, and increases social and medical costs.
In recent years, drugs have invaded many fields, which may make young people
access illegal drugs and damage their health as well as lead to school dropouts,
crimes, drug trafficking, etc. The risks of drug use on the future of the nation should
not be underestimated. Although there are numerous preventive approaches in
progress, the traditional preventive methods have become unattractive and limitedly
effective. Integrating with technology, innovative approaches have mushroomed
and flourished to overcome barriers and lined up with the state-of-the-art. From the
point of view, the current drug preventive approaches using advanced technologies
including digital learning platform, virtual reality, augmented reality, and Raman
spectroscopy, were briefly introduced to elaborate the development of technology
applications on illegal drug use preventive approaches. The challenges of future
prevention programs show simultaneously to provide insights towards practitioners,
professionals, and staff of related units and government departments.

Key Words: illegal drugs, digital learning platform, virtual reality,
augmented reality, Raman spectroscopy
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P2 3 o2016F 2 IST 4Kk A v F P N2RTF g A
(5.6%) >vig3 — £ p ¥ 5% *% 4 5 (United Nations Office on Drugs and
Crime, 2018) o d #t @ * 3 R A Mg EHE L PP B LB 4 1 H 4
ﬁ_ggﬁ?ﬁ%‘f;\j\ AL S| -3 J_&]m'a‘ﬁL Pl /ﬁm UWANERE -
B | I35%Y S8R ER*F 2 Fi7F 5 17.8%~47.8% 2. & (Miech et
al., 2018 ) » % ' ESPAD ( European School Survey Project on Alcohol and Other
Drugs, ESPAD) 2 % % &g or - 15-16 fk  ° & § 5@ * 3 F 2 75 A3
6%-37% 2. & (ESPAD Group, 2016 ) - 4 4 > %ﬂ%fﬁ? 8106 & St TR
B 2EHEFEYES A ERY ZERE S (48.72% 0498 4 ) >
HXZH®P % < %%Jaiﬁ?#ﬁx:ﬁi”b;2544%(2604) Foerit o #

et BB IFIT T oA %;;v( CERY F R0 PEEE 4 3 R i DE
g‘zggk‘ggiéﬁ’*wﬂ“lgﬂ'@q?\% mfgilﬁjf °
AN FEPHL T lieR e BT 0 £ E Aot o Il—?f‘ LE LB

KT IMETF ﬁf&l‘fﬁv"%’* FpEr > FwLE A R *Wm;%{t,‘ v EE P
FAFSFr 2o Pd - Bfp e N TRxT2E Z A BFOR
“ﬁ"?-* ’i‘éﬁ‘i FEFF > RBERFF - FE AR ELRRAFF o RAE
CERFEFBLNA 0 LR EREF CHEXFCFRARE
i@?’r%‘%#@;? TR lhid (BaFF ) 282 e BRldE 2R > uER
FABPEY a5 30 N THIRGFE 242 SHFR -S4
o BEFETARGKRL T Az kI e o THEF R A B E
%%?%’h“ﬁm“

Ra oo BAaIEp 2 e bR R o %H-?:”ﬁ Lo RELFIRE R
PRy 0 R AP MRS ALE TAFHKPA R 2 E
FE RS TR ER (WE TR E s REFHERY AN
(Application » fj £ TApp ) A& £ B #rE 3> - BiFiE - P oW e 2B 7
B # F 8 (Virtual Reality > @ fL"VR,) > 5 & 3> VR F # 3 7 &
( Augmented Reality i M AR) HEE 2015 & F] 2020 £ £ OB iE
181.3% » i 3+ #-+ = £ i 1620 /% # ~ i fic (International Data Corporation
[IDC], 2016 ) - ]i‘_‘:-v\‘%«lf" T A48 7 B 43 28R * 2§ & > Bordnick et
al.(2004) f&* VR ez &% 5 s (cue reactivity ) $F 34 & %  $% # eh
%% (craving) 5 J& ; Bordnick et al. (2008 ) 7= £ 4% VR & * A4 % 31 4 b
Fyeic R % ApMA L+ > 4o® 1 975 ; Girard, Turcotte, Bouchard, and Girard

-%i
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(2009) ¥ 3# M * VR #2227 2 #F » 4 I crushing cigarettes 13t & 5 7
R A S N FEF SR l”&fﬁs AEp A e &;Tffe;:i LE
FER O BHRBEEY TR ZPAE SR ¢ YT
CEBETE BT R L EHS TR - &?E hldg s 107 R P A
PR 2R T ARG T PR G A dho BEFH

Bl 1 The Virtual Reality Environments for Drinking

F o kR : Bordnick, P. S., Traylor, A., Copp, H. L., Graap, K. M., Carter, B., Ferrer,
M., Walton, A. P. (2008). Assessing reactivity to virtual reality alcohol based
cues. Addictive Behaviors, 33(6), 743-756.

A AR A

— BEEEFE

TS BT R AR AR Y e R s EEL 0 e
(Rieber, 1990) - B4 2 £ BN A AT IR » ﬁ@-?’ﬂ} | % Bl f R Tk
B2 3 SRR R R BRE LB FOBRES (MY &
£ ,2000) T & 5 FHEHE R by T BT 2
WAL o T BT F - % sk o Andrade et al. (2016) & ¥ & & 4 F{EYR
H ORI R S RADR B O AR FIR A~ 18 S hiEE A
< XS 230-50% 0 FEF ¢ oL 3] AR UFEPT % o Schwinn, Hopkins, and
Schinke (2016 ) 14§ > & & % * 4 S5 % > KPR T Y oA ;,t;;;
Lo S /-&”erk;"‘m/\ AR T A ;@Vhﬁl i A gl PR Y F &

Chang et al. (2018) 4-%+4 5.0 * F © & % B fﬁﬁ SRV & ca ﬁk
@ﬁ*—lﬁ#i%xﬁ”@“wwﬁa'%’ﬁﬁm EF B2 ERRER
(Huangetal, 2018) » X+ " £ By F 4 A o84 X LB ke s
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4o @ 2 ~ @30‘%%‘%% ’ ‘ege,‘]lahspé;]ﬂ“» g it B gﬁgga %;g'v /«\@4 ?rw
(stress management) ~ 1E % #£ it (refusal skills) ~ * % 4] £ (pros of drug
use) ~ 2 # * & p Aagiy (drug use resistance self-efficacy ) » P # = 8 ¥
T o EESEY AR B A T
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¥l -1 R R B
O AR it 12§ 2 iR
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CEBE R

B F B (Virtual Reality » f§ # VR) » fm RS > L1 * T st
ﬁé—%iﬁ;ﬁmﬁﬁﬁ% ﬁh%”%%*ﬁﬁi&gmﬁw’ﬁéﬁ

ERV#HLFRAGE > ¥ TR 2 U REF=ZALEP DR o R
ﬂ‘if'f FEBOPE RGT U TRFROEY o Bz e B
Bw A 2 IRHR c ZHMEE D TR LWL A A FE R K
TR R P RJLE FATEATE R A % 0 £ fid T et 4 2 ang
PjtrRg v 65 o

FHHTA R R RETHR CRE T To 2 BAIMM: =B T
immersion-interaction-imagination ( 7t j& — 3 # — ﬁét) I SR AP =
v A cha BiEr o 8 @4»«Hﬁﬁjﬂ@i,wn4m;§ﬁ?@ywn4%,
ﬂ‘ﬁ%ﬁﬁﬂi%ﬁw%@ﬁm%R @44?@&@¢¢\&5f

ERBC E Rl TAFA T B4 ,;‘;ggf# SRR BE S aFE N
Iﬁi’”’? 23 EIER S GEE DA R R TR A kY PG AR
ﬁi#mm%’?Hﬁ?wu“%ﬁkigﬁgggm&l 18 3| drfrmm js
LR /rl“ﬁiﬁfr WETR o Bz A KB E AP > AP p n
A REhd THEHET @}Q Bore A FAAIE kd 8 TR A hE
&

ﬂE‘

tW&ﬁﬁAé;Régjﬂawfk&%hwf”%%ﬁ°
BehA R4 BT BB E % - R LA BT R F B

5 =

ﬁﬁﬁﬁ‘“W@%%ﬁﬁ@m’%@—ﬁﬁﬁﬂ%ézﬂﬂwmﬁﬁa
Lo e e R 0 EE B otk o b LR RE Y B 30
PR TR o & T v A FF oS AR R ORI R EUR
Bz 3d > 7L BHREEE REF blho- BRESFR ALAEFE
EERRF bldr- BT REIE L VAL EFR AN %wwg%m
7o mEBR AT U e F R R blde > Hi77 L foiTH 21

TR R PHLR kR S é@ioﬁﬁwm?%wﬁk@
VRIS - PR RELDEBRTBERE 0 B P GG S e
BRI R P T BASLE 4 o BRI R L BT o A o R e
B RJEE Bl R T A B L e 0 FEG R A > e
F] B B AL PR o

BFFEVRA BT » 51835 < 2 (computing unit) ¥ &g £ ;% &g 1 B
(head-mounted display » HMD ) % & %K BT T E IV RT L2 A
2

B, kFE ml——z;-\?.é\f?ﬁ—:%%‘.ﬁ'j A R XU Mz A | A %50 4o
4o T aud g ~ 2 ZAEA L4 %t 3 Samsung Gear VR »
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11 2 Google ir1Cardboard o d *+3F 5 < it ~ Agon B (TR P G AT E A S
Mk FRIARRTRT ERR Y > RGN STEEL LA LR
AR DF BT F - BRL T A TAB, A

a £
5B A T % T A % (video game console) @ EE VA 7 B4 5 % Sony
PlayStation VR ~ HTC Vive ~ %2 Oculus Rift o d *™& 5 < i 5 b= 8 » g b
BT BT REOR FEEHIT RER Y F L L F PR X o BRTH
A BT B ;ggntﬁs?xg‘%ﬁaﬁaplgg s v H ﬁ,z.,;(r.p‘_:.-ﬁ 2Tk 5 »ﬁzl—-gﬂ'ﬁ
BB R X o

(a) 7# 3] : £ 2 + 5 Samsung Gear VR ~ Google Cardboard

(b) 2 #3] : = 2 + 5 Oculus Rift ~ HTC Vive ~ Sony PlayStation VR
B4 THUERIRAVERTRTBROBARBATE

744 k& o Samsung (2016). Gear VR [Video file]. Retrieved from http://www.samsung.
com/za/wearables/gear-vr-r322/; Vortez.(Vortez, 2016). New story [Video
file]. Retrieved from http://www.vortez.net/news_story/vr_roundup_rift_vs_

vive_vs_playstation_vr.html
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# cocaine & * FH G EH A WA CILE o kA ALY FLHEEL
fuE AT 5?1354?] SRR R A F > F4ME (2016) ¥ ST VR BT
BEd o * b Kis o35 >&E5D0 > (55 b4cBS5) 2
3DVR % i AT » Tinlb - 4 25 X H - BiTH 4 48
POV REREY F R
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VR4 35 8 R i VRS Fg b 41
BS5 ZMHERMIDVRHZZTEE
(#33R3+E : MOST 103-2511-S-003-029 )

FALK RS F G RITF ~ F A K grabi (2016) -
3Dﬁ%a“"f“‘ «*H KA~ 43 7 BE
2 EH A HF > 8(3) 0 51-69 o
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¥ &wJﬁmﬁ~r*J@mA4\ar 7R
=7, :gﬁ_:_gj;VRg’ﬁ s Atz 2 VR 4 £ 433 4R e Y ot 3
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(c) # B¢ (d) &2 3
() "#F < B, R (f) &4 &
(&) "E -, FA (h) s 4gi > #-THaH | %

Bl 6 FrsgfeiizEBRATMANENER VR FRTH

416



AR L A

3

(a) VR @iz 25pd (£ #7366+ %) (b)) VR2 @ spt (e T4 # 9 )

(c) VR3 et (T & & | $34) 1 385 74 B % i
B 7 3R4EMEFIZB AT )EYE A VR BT

=~ ¥ E ¥ (Augmented Reality ° f§#% AR )

MEEFF RGeS T ER S R T B AR g AR KA
R o #3 % 8 (Augmented Reality ; AR) E4p 3 E#HP B iz} 2 & &
A B 4o f?]l%»/v\%‘ra‘ilﬁ EFFORBEEY AR AERFT YA FFEFTES
813 > g+ % & (University of North Carolina ) Ronald Azuma # #1997
ERDOBHFIB e 22 2F 0 TR BRFERFTEHE Q) TS # -
(3)3D * &8 & ff ( Azuma, 1997) o
ARﬁﬁ?H%ﬁﬁﬁﬁﬁéﬁﬂmﬁﬁﬁﬂ’vnhﬁ@%ﬂﬁﬂ@
%f@ CEXLRBFATY - BEBATE > 4 A B Haeg
Bih- BEE 3w o
R85 ~ 3 F9F (2018) R-AR B FE L 235 & » #F P - I AR £ 354
25 TR 2 HHRirhc o B8y o Amm &4 o TG & TR
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i maiETF ﬂ{ﬁ,f%ff}i&“é—;% o v 3 A ﬁg :%/#B ;i/
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(a) (b)

(c) (d)
B9 TREHAKHHED ) TEREAAREZHH

W ~ 32 % k&5 4% (Raman Spectrometer) : 4 5] 3%

ﬁ*&hﬂ% TiEE K R AR AT T2 s

AF 2 F kN7 5 3 FE 1 ERE S BE .
MR R e B N AT A AR FAMR FiInAF Ll
e AT A S R I A HRERY N BRI B
%%Pﬁ%/&ﬁ?ﬁ&%%wafga$%,¢;ﬁgw&¢%@o
dONRAE R AR S p AT B EREAETS S IERE

A ATAR RARTIIE > ¥ 8 W2 FRE ok a:#ﬂ&&”ﬂ@ﬁ%'ﬂ&’
R PENWIE o FR RS 3 TR o 2 F PP < 2 A 4 BG5S
Z o P RABNCE LI RERA > P FREF 3T o %:Wr;u I
WTRECARRRL 2 > RREFEAE L FAR SRS PR3 5 gy S
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CEAERE S g KRS L doB 10

B 10 F#X&grE>MER
J 3 sk https://heho.com.tw/archives/23335

7 l'iz‘*‘g%ﬁ o EITAAHEE > VAR RES - RAEA AR
BB TR RPIEE  THRBRF LA S TR A
A3 FEES e B P REEE P (W R R AR ) 7245
o~ PERORR P HRR] D FERRE O~ RBELT LA & BHRE PSR R
5 F‘ﬁﬁé‘é%“?iéf"‘g‘*" °

F 8 ki Ké%’\ 21 ﬁfﬁ‘#g‘ﬁ (e % {4 ezt i ;Cg,j—i‘g,_@j—o ,;%Bumbrah
and Sharma(2016) 2. /i % > 1 & B B & 4esHEF enkH T L2 5 3k
PR G~ SRR AL R E A T (R o G § kWP > % H S
Bk A RIS ZH I kA EREA FAPT FF T4 4 frafk o By &
K TR KA e RS R (ZRIR AT ) F i kg o A P K
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S B BHE SR R B 0 T R g o
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BT AT H i A A 0 B 5
A e FE-A 8- T &- > HP TT 5 fj\gw;é;ﬁ;,h (4§
11) ¥ e £ 280 &~ X~ 28 6~ - PR K2T A4 &% o b
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2_ A BT o
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-nM\«

B 11 5461 FkEXA
4L kR ¢ Advanced Media - NewTalk @] : &~ * # 4 & /3 &

R ypiEd 2 1,% i 57 (Cailletaud et al., 2018; de Oliveira Penido, Pacheco,
Lednev, & Silveira Jr, 2016; West & Went, 2011) » B a8 K32 B * 7 5|3H
|2 Tt
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Rwde B FL R > VR & % 3E 430 6 A Al - BREL 5
Simulated realistic environment > ¥ £ 4§ & * » ¥ %ﬁﬁl;f- B ek LAV AR
e, £ B E R L @ 3DVR LB £ :,\ AotFehe ¥ &
K> VRenfip* e iw & chBE 5 5 B A% 7 4 /r'/cf}i AB 0 BT 7 £l
Lo A - ARy REARY

BT AR £ 250 4 2 BB T 453 SR S bl A K S48 ST b
ARP B - b d W ELEY E G RATR GRA ) B oS
Polek vk o BESIFF A FY B4 o ARFRH Bl RBLGE U] 0 B
WAIATHE K- HARE G BB GASAREFFTREE ]
XABRFEFEREALTE c ARV T RBEF L ? L»F' e 0 T~ R
MR KA M R E e o TR AR Gl Nk § L 4F 0 B2 4T
BB ES Y B A3RAE 0 3 & 5 123 (Huang, Chien, Cheng, & Guo, 2012;
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Liao, & Huang, 2015) -
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