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Introduction of the Domestic and International
Situation on Air Quality Sensor
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Kuo-Cheng Huang, Yi-Hsuan Chen, Ching-Ching Yang, Wen-Tse Hsiao
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With the advancement of information networks and sensing technologies, networking technology is driving a wave
of novel technologies. Air quality affects people’s daily lives. This paper introduces the current status of domestic/
outside air quality sensors, the technical energy developed by the niche market. Moreover, the National Applied
Research Laboratories, Taiwan Instruments Research Institute (TIRI) and Taiwan Semiconductor Research Institute
(TSRI) on gas sensor components and integrated test platforms (i.e., thin film process, micro-electromechanical
system process technology, and system circuit design and production and verification test platform established).
From the front-end air quality sensing component module to the back-end data information integration analysis
and other applications, the localization technology of gas sensor components is established to vertically integrate
the industry and establish an overall system team to promote the empty goods internet of things (IoT) integration
system.

R DIMERE  BERARBNERMNE

— T RIS TEGHR G 50 BERYN - TR ATE B S

BEAT—ARRE=A /o EERNE R By TR - EE Y B R E R R -
WKL » HRAA IR, SN R E B Rt TEREERERHISTHZERMNE - 22

FITIE P22 AR E TEAR (air quality index, AQI) B RALBETEIE (R 1) R RESAE B AT
ARAB S AR AR AR (WHO) 5t - AQL EREH R A B - AQI EERFEITRYA S © MR FHA
B L AE - R B I IR I R ~ i (PM,5) * BRIZHIAL (PM,) ~ —EALHR (SO,) » BEA

4 FHEHAN 218 H7 108.3



L BRI ) -

TRk

PM, s =&
(ug/m®)

IEH FANESD - IEH FANESD - EMAMRELE - |(ERARETE - 2R
— R JOHR IR - MWK R RE | R o IR R S -
EEN R % EZE R | BAORIIHAE - FhER
FONEE) - D ESNEE) -
EHFINGE) FLHE ~ MERGERLL | 1. AL ~ WERGE R | 1. O - WERGE L
ERRRABEZER | O IE R | ERAIR AL E
ZENBIRET - FESRER | BEZE o R | DIREEAER DT
SR DREITHAE - FERIREG | DEAE - FERIR R | HEE - RIS
%{ﬁ DEINEE) - D FEINEE) © G
e 2. BENIERA BT | 2. BARMH A TRETRH
’ THAE - T F R ARTEHRR -
3. B Rl A A AT AE
5 00 5 P R AU
UK -

£# (NO,) » —&ALH# (CO) BLEE (0,) » H¥f A
MR - IR E RIS AR EN T Y RS
(B - kg 2 -

— - YIEERERREERERS

YIW#E (internet of things, IoT) JHE 1995 1L
fd - Z X (Bill Gates) * PELY) A Hfigmat - 2005 4
B P (B ok B (R 2R VD e B (ORI < KPP kel
R E I RERC/OSEER - G5
TRRAISEE  BREKE BxRER - FEIR
BT B R PR S E 10 o BIS TR AR
1 GartnerfE " #7HLE; filr 5% F5EHH (Hype Cycle for
Emerging Technologies) | 55 H » ¥ » BE&
B RimEREFRA - R ERE BT BB R
WEfT S — - FEERAE 10 FLAE (' H®10 -
Al R R IRV WA e S B 7R oK+ #iET = 2020
FEAHBAR TR KE 80 (BE (MERE HE » #
W/ SR ERERER ST TS EH) -
BERREERE 8% -

1 . 85 B OH 25 T 5 80 73 0 2015 F R
Markets&Markets » Techsci Bl TfifffE IEK £ ER

KBS ECHIZS TS TAMFY 2020 40)3E 80 (E3EIT
% o e IR 7] 40 Ry B HI S (sensor) ~ {E IS
(detector) Ed5#f7 (analyzer) 55 = K%HE, - Hr o
RHEEHMT (analyzer) A ESREGTESE - A
(detector) HR B AR A2 L B - RS Rl E:
(sensor) Ry (HHIRIRIH#TH: - B 2(a) FyH 2014
FEREE 2020 FRBE RGN S A R EE - HETER
ATH . HEERZFRS - B 2(0) & - 2IRREE
(EHIER TR E - HHEH 2013 4R 2055 EEHRAZE
2020 4FHY 2773 HEL © HAFEE G (compound
annual growth rate, CAGR) EFE 4% - #& DA fES1H
BUETRK -

HERIIZETFETBIN,MREE AQI 225,
o' R HT En iR o AR LA IR - BN R
Hgr et B AQI R fe I 25 HE 17 iff SR Bl B -
EEH VHREESITHENRNM COo, BEREFHYE
(volatile organic compounds, VOCs) 52 f& 5k H 25 5 %
HLRHEE (ST) Wrs (18 3) » FERGHIgs i 8 7 K
% B SN S - - REHBURFH 7R & R
(GRB) A EEREREIEARK (HRE 82 F#)
TERME R Er i B H Gt E X HE - DIB#T
CO, CO,, 0, HCHO, VOCs, NO,, SO, &8 EHI 23

FHEFTAN 218 5 108.3 5



R 2T RWIREIIT R EEIFAHRE HHARR

TR ARE AR Bnl4) -

Ze R E A1 (AQI)
0, (p(;;l) PM2.5 PM10 CO SO, NO,
AQI fif (ppm) N (ug/m’) (ug/m’) (ppm) (ppb) (ppb)
o 8 /[N Tl 24 /NI 24 /NI 8 /[N NS NS
EEE = (1) SEI9E EEE EEE EEE EEE
0.000—0.054 - 0.0—15.4 0—54 0—4.4 0—35 0—53
0.055—0.070 - 155—35.4 | 55—125 45-9.4 36—175 54—100
0.071—0.085 [ 0.125—0.164 | 35.5—544 | 126—254 | 9.5—12.4 76—185 101—360
0.086—0.105 [ 0.165—0.204 | 54.5—150.4 | 255—354 | 12.5—15.4 18%_(;)04 361—649
A
0.106—0.200 | 0.205—0.404 | 150.5—250.4 | 355—424 | 155304 | ° 0%*(36)04 650—1249
H.
() |0405—0.504 [250.5—350.4 | 425—504 | 30.5—40.4 60%_(;;04 1250 — 1649
A
(3)  |0.505—0.604 [350.5—500.4 | 505—604 | 40.5—50.4 80%_ (2())04 1650 —2049
A

ik (1) @ —RLARE (05) 8 NRHEFTESHE 2 ZRME TR (AQD - HE 7 HIlE IR E (05) INRHAF EZER M E 151E
(AQD BHEAATHEN - BN T - BE (05) 8 /NRFELEE (05) 1 /N ZZ2RAETEE (AQD AL » HUH

HZRAAFRZERMETE (AQD)

i (2) T ERABIEEAQI 301 DL ZIBEME - BLARE (0;) /NFHEFEZ - RUIRE (05) 8 /NFHEFIEZ -
iE(3) RGBT (AQI) 200 DB ZFERHE - LA E(LHT (SO, 24 NRHERTEZ » REAZ S /LA (SO,) INRHERTEZ -

Fo iR R - HUatsBEILEt 15 fF (B 82 Filtic
) +3 1 (Pl (1oT) HZ) +7 1 (AQI Az IEH]
ikt o EE - (fTH) - ATE 4 Frs
TSR B R AE R AT Al - FRERIE2 SR BT e
FESR AR B AT 38 E AR T 2 AHRANT R - ik
8 Bl AR b B IR BAR © 1C ERETELBE
PR E R RAT R B - FIREE R RER T
KBTS B T2 m HE - B R
HhERE O NEETEERS - BUEE
e B AR 2R B VI RO & S (e
B o TR%E AQI SR ECHIGR T ZE2LHANZE 3 A -
AQI SR kT & (35 H R SR A~ HEITR
B BB RGT  mI Rt - B REEA -
IREEM - RS E AR AR ALY 8

6 FHEHAN 218 H7 108.3

BEZ( - EEAAIE 5 For - HAE R AR B E AR B
TELRRALR o BISN KR Frif 28 2 B 28 o K26
FELEEH (U alphasence » CITY TECHNOLOGY
MEMBRAPOR * FIGARO) HY:E 5 (Seeed »
Amphenol * DYNAMENT) ZfE 6 Fias Bl E iy
FRATEE .2 AQIL SR HS R SR 73 B iR ~Fa e =B
BFGER A& - DLE IR R RH 85564 -
A DR e B (5 43 (R R B N K » R L AT
ZE B AE LR R RS ROHIES - RS2 S E SRS R
HIEsEE TR R ER L (B 7) - B0 h -
SBR : B BRI AT () 1
BB - B SBERE - EEB AR -
F BR8N - R BUEGHIER - BRI EER - KoK
A R E I E L = URAES -



3D printing

BYOD

Complex-event processing
Social analytics

Private cloud computing
Application stores
Augmented reality
In-memory database management systems
Activity streams

NFC payment

Audio mining/speech analytics

Expectations

Wireless power

‘Hybrid cloud computing

HTML5

Gamification

Big data

Crowdsourcing
Speech-to-Speech translation
Silicon anode batteries
Natural-language gyestion answering
Internet of things

LR _ N _N_ N N _J

. Mobile robots
Autonomous vehicles

3D scanners

Internet
TV

Cloud computing
Machine-to-machine communication services
Mesh networks: sensor

Gesture control

) " Predictive analytics

Automatic content recognition .
| Speech recognition

Consumer telematics

Idea management

Biometric authentication methods

Consumerization

Media tablets

Mobile OTA payment

Volumetric and holographic displays
3D bioprinting

Quantum computing

Human augmentation

In-memory analytics

Text analytics

Home health monitoring

Hosted virtual desktops
Virtual worlds

As of July 2012
Peak of
Technology Inflated Trough of Slo . Plateau of
h il pe of enlightenment i
trigger expectations disillusionment productivity
Time <
Plateau will be reached in: obsolete

Olessthan2years ©2to5years @5to10years A morethan 10 years @ before plateau
1. #7 ke R w10

& : O8=xS m Gas analyzer = Gas detector = Gas sensor
9000
8000
7000
6000
CAGR
5000 (2013—2020)
B4 ¢ EEH 4%
4000 2773
3000 2229
2139
1000 i‘il'
0
2014 2015 2016 2017 2018 2019 2020 2013 2014 2015 2020
(a) (b)

2.(a) AR /AR LM £ Gas Sensor » Gas Detector » Gas Analyzer = KA E ML (A HF KRR :
Markets&Markets » Techsci $ T#F 2 IEK (2015/11) ° (b) &AL MAA XM E K (FH LR ¢
Markets&Markets + Techsci ¥ T#F %2 IEK (2015/11) °

FHELTH0 218 55 108.3 7



ETEY) A L
R BSRIRHR
e ™
o X o : e
Z A S
oo CO2 : I
<> 0 I W
1
AQl g ! AirQ check GS-01
Amphenol
Honeywell | ,~~=="""="====="="===- =,
n i 1
22 MEMBRAPOR 51550 | | £h !
9 u oy !
> IEM’I (..J.TEEHN_C_DGY i O i
Criphasense | N ____________________ -
FIGARO
ERRR : AT HRIc R
3. B S AQI A RS RA 25 Wi s 2k (IRAHP o)
KBTI R E SRR (GRB) #8%5 CO, CO,, O3, NOy, SOy
RESRUAISS
HEt 15 4 (B 82 EiHBeS) + 3 14 (WEHE (10T) BXR)
+7 1 (AQI BX)
0 0
+1.75(AQl) N /+0.5 (o™
@ o +1.25 (AQI)
MEBF ZHF
AQl g8 =i
6 o i
+0.5 (IO:?\e @{2 (10T) _T FE(E
+0.25 (AQI) +2.75 (AQl) % b

BHRIIE : BT GRB Hfh » BRI
4, B RBY R SR -

= - AQI mBERCAIZR IRFEF &

AQI SEHE R &3 Il %5 P 4 PAs & BRIl i JE RE
BEETRERHGITOVEE (  HEERE
BRI BRI B R I BB A A T BAF) - IR E
Bt el & B R aR R R FE R0 (TIRI) Bl
ERERTFETL (TSRI) - $2(E AQI SR A ECHIZ: Tl
BRI ~ SRR RS B RN (LR TARES - ThBhEI A

8 FHEHAN 218 H7 108.3

Bt se R T IR TR - TR SR
AEACEE S R DUKIR fie R B S SR i (e AR 42
ABENE XL AQI AR A& # Bl B RERE & -
BN G FE TR R E DR R B s S
RSV e S SR B S SR IR s - R An ] 8 A
N 0 FELAE IR N IIERE 2 SR AR &8 5 E0T
RHEEDEHEHEZ= -



RE ;%.?5;%” o B,
» =30 3
pom (450, 3RS i, (HISMR)
o re,. [ EER
st e BER
\"’-.___ v, 7’
"'--.__--""c.;é!?,{b%ﬁ
L ]
/T RLAISER I A
opb ERIRE o 18 e, 11 o
a2
ol #A
$1 $10 $100 "
{&18 (USD)

5. AQI A% B R BSAE 48 vs. 1B R MEH/ RF (A w2 %) -

NAR -
HEBR EFEREEE (450 nm &)
(FIHMR) Jy DYNAMENT
Amphenol e
MEMBRAPOR
T (oo Muony ¥Iphasense
FIGARO
SERR
Mg ErEN
5 b0
?; sEEN
_ NAR -
= ﬁfgg@ B RER
>
ppm PPb IR

BRIZRIR : THE IEK (2016/11) (BRIPLEEE)
6. B Sh K B L B P35 i R R R 38 A FR S AA R RUR (AL s R %K) -

% 3. B R GR35 U RS SWOT 547 ©

B24 (Strength) 28 (Weakness)
1. WFZBE (i BLEE U A T R B A R TR 8 - 1 BREIDA /N R X - H R EAMRHERI SN E%
CREF LM BAR - Eoh B R E S 5 IR A& I 0 E R
2. BRIt B E R Ao F B B2 E W -
Bl o 2. EREHEB &R - B ER# R g T
NEBAEE -
&S (Opportunity) &% (Threat)
1B R E R R TTEESE  BFEAIERE 1 PBIKERHBI R A EREAE R - 24T
TofF ~ EAHE T I RE B A SR RS - RERHREXRE - HEMLESEHEEE -
2. AR E I SEE S EELELERE ST - FIFEH 2. EEERZ SR TR  BF IEEEE
Fh St B 77 B R 2 b R A B 52 W& 1% o

FHEFTAN 218 5 108.3



AQI EHglEHI &7 H EWT#ETEH 106 Fil#h
{125 AR ERERA - HRE B EE
£ L A E e U A RO ER B AN R A 1
SR - Al R e B YN R AL T L -
A B B RS - AR TRE Bk i i
GETE H N R B R a R LB B - (E R AR
AR AR S e

=+

At A

A#t AR AL T GHE %%%’I%MOST
107-2218-E-492-007) * {& A #F AT AR 4T - 4F
HE ERHZE -

A N RURIEEEHE

0 B (SRS AR S EREN IR IE)

=l
i
5}
=
F
7
% (o=
. IR
% KB
RME
&
=3
ES _
T -
B 8. AQI F.BY R R % AR5 -F & FF 45 4
LENR
1. H Li et al., Science of The Total Environment, 628-629, 1209
(2018).
2. D. Schweizer et al., Journal of Environmental Management, 201,
345 (2017).

3. N. Li et al., Science of The Total Environment, 566, 919 (2016).

4. C.M. Lin, H.W. Kuo, Public Health, 127, 823 (2013).

5.H.C. Yang et al., Computer Methods and Programs in
Biomedicine, 137, 261 (2016).

6. R.H. Weber, Computer law & security review, 26, 23 (2010).

7. R.H. Weber, Computer law & security review, 25, 522 (2009).

8. L. Atzori, A. lera, G. Morabito, Computer Networks, 54, 2787
(2010).

10 FHEHAN 218 H7 108.3

=550
EFERSRS
BE BEM
B 7. &8 AQI R.8% RN B4k &8 (RFAHF

SR -

CNED
N

%Z%%ﬂfﬂlﬁx

EFERH
uﬂj}ﬁrgii

AQl RESRUAIZBIRBBTFE
mmm (D me- SRR

LE (RAPF o) -

-------

9.J. Gubbi et al., Future Generation Computer Systems, 29, 1645
(2013).
10. F. Meunier et al., Morgan Stanley blue paper, Apr. 3, (2014).

HEB A A B 68 KEHMATH
T HAABAZERALREEREFR
BHRFOHEE -

Kuo-Cheng Huang received his Ph.D. in

Mechanical Engineering from National
Taiwan University. He is currently a research fellow at

Taiwan Instrument Research Institute, NARLabs.



BRI N AR BEREETHERE
T AABRRERAAIREGEREH
R RECREH TG HE o

Yi-Hsuan Chen received her B.S. in

BXERER/BELZCEEARERE
THEAEL AARZXERAAIRE
B RO SR A R o

Wen-Tse Hsiao received his Ph.D.

the Department of Life Science from in Mechatronics Engineering from

Tunghai University. She is currently a project research National Changhua University of Education. He is
assistant at Taiwan Instrument Research Institute, currently a research fellow at Taiwan Instrument Research
NARLabs. Institute, NARLabs.

HEFNE A X BRI BT 2R A
EREL BABRZTRAL KRGS
BREHBARFCHEE o

Ching-Ching Yang received her MBA.

from Illinois Institute of Technology,

USA. She is currently a research fellow at Taiwan

Instrument Research Institute, NARLabs.

FHEFTAN 218 5 108.3 11




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [1190.551 1683.780]
>> setpagedevice


