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Site-restricted visible light communication coverage method
based on sectorized beam switching

DING Jupeng"?, I Chih-Lin%, MIJIT Ablimit'
(1. School of Information Science and Engineering, Xinjiang University, Urumgqi Xinjiang 830046, China;
2. China Mobile Research Institute, Beijing 100053, China)

Abstract: The traditional static Lambert and non Lambert beam configuration is difficult to solve the problem of limited
transmitter site. Aiming at the application scenario of a single transmitter, a coverage method of restricted visible light
communication based on sectionalized optical beam switching is proposed. This method uses commercially available slanted
non-Lambert optical beams to dynamically determine the candidate optical beams that can provide the best coverage signal-to-
noise ratio according to the state information feedback from the receiver at different locations, and then builds a directional
transmission link. Simulation results show that, compared with the traditional static Lambert beam configuration, the proposed

method can achieve an average SNR gain of 4.48 dB and 5.94 dB respectively, by adding two or three candidate sector beam

switching options in a typical indoor environment.

Key words: sectorized optical beams, beams switching, limited site resource, wireless optical communication

038
AL UL AR DA HAR A | S T 38038 1 0 A i L
W75 B #5.2022-02-28.,
E£WMA . HEKALAREEEE T H (62061043) 58 B B s 4E /% FA X
2R RFAE B4 T BT H (2019D01C020) %% B 3 B it 2 5K R X 2 ER]
5 2 AT I H (042419004 9% Bl B 8@ 4E /) 16 X R IS #A
THEI H (2020X827) %5,
EE® A, 7205 (1985—) , 5B T+ BUAT 20 1 br 4
K BFGE 7 1) oAy 0 2R 3 £ S 4L v L S 3 A
FENL S R RRL S )R A A a8 KM R ZOk
WA 5C & BSG Bahili (5%, FRFEE A RPER
G (M X G AR A ) B R 1A X H KRR
AT LI R AR SR F A XA RG] R K
BT AT E A E A X K A5 B SR E

HLRE TR0 AL, BRI 12 3 T S WAL Bl JC 2k M 4%
A AN TR Z — U (O A2 BR T A i WA
Al WG (F P TEVE, G M IG5 5
ZEAL DM Z2 A 1] WO K S S RIS A B Pk, ik 2k
SR E RAEMR b S IT R MM B s 1 T A A
TR R S R ST AL, (FUR X T TR 3 i
RO Z R B & ARG E N 5, X R4
1] 1 D 90 TR A4 T D i 3 55 0 =X 0 I vk 6 il £ %1,
SCHR9-1313 B, AR WP DR A 5 T 0 i 3R %
A 2 5 T 2% B 0BT A DG IR B AR R
AR WMA DGR BC & 1 22 48 19 2B A pR B 5 LR
o DRI ASSCRAAR WA OG5 R E 8 S Al 42 HH — P

2023 4E5 LI ABIEHSE 6D



Tl Y W ESIE (B

TR, oy ZF K B PR BOR AR LT e DX A A U 14 il bl A2 FRAT L OIGE A  T

BT DX Bl R T 48 1 i A2 R AT DL Ol A A 5
ji‘zéi‘o

1 EBFAX R =ZEZ BRI

ASCAE B Z AR K% A (LED) - 1fif AL 7
W5 R AR 1 R G 2 | R AT L 22 TR B A A 2 D'
B, HJE BT LED F M504 25 540 1925 18] 5 (7
1), DRI AR SOR 2 39 25 A5 5 0 & 9 XS AT T DX
PRRI 4, DA Bt 4 0T 7 (4 258 TR) 6 o PP ) 24 % S
H 2 4~ LED F W51 F BCE | n] W7 55 /0 DX 45 R F
Hu A 43 2h 2 A DK OBUR X ) A B X X3y —
AT B BRI LED - BE 81 AT H AR BRI U Ok
PR AL DS B 5 2 R AR 3 4 LED T80 (i
= 7 0L AR A 25 1200) F C TT D O 7 2R
DI 532 3 AR X (= X)

HTEFHEGE, A SO 2 A EE I 6 R
SIS L ) R A D (43 5 15 S 00 Al
1800, H = 4 == [ fa S ApbE an &l 1 iR, Horp rfase
LRk TR AR KR A R ), DR S FOR
%25 (48 M TE G IR AT 7E XY P N 52 7 1), 1% 4%
ST IS XS IE 1] 1 e f R R4 s O A i A B K
3 AN AR BTG I R AP R Bh AR TE b T 1N 0 B
D5 50 A7 A A 53 515 B R 90° 21001 330°, Hr = 4k 7S
Vi) 8 S PR AN 1 2 TR

(a) MIALE (b) ML
B 1 WERHSEEN=ZE=EENFE

(a) fUALIE

(b) MFHLE
B2 ZBERHSERENZ ST EESTHFE

XF T4 j AR 18 G o AH I %) R G iR R R
INSPW(‘P"'AQD’CY“'AC\’—,‘ )=

3
Zgl,exp —(In2 ) (| @+Ag ‘—gZ,- )2x
i cos’(a+Aq; ) | sin’(a+Aaq; )

A sl M

Horb Ay 2255 j BRI 28 ' IR 100 46 J7 57 7 i
(B, @ AT A NI B R o R B A
SCRFTAE TS 17 (000, B 3RO gl,=0.13 g2,=
45° ¢3,=g4=18° gl,=1.42,=0 ,g3,=38°  gd,=22°110-1

JIT Ve 5 R T AR D' I SRR W 5 22 1) ) £ 3 1

ARINSW(QHAZ(,D,(HAO{,» ) «
NSPW d()

H(S,. .R,Aaq = (2)

c0s0G,G,.,0< 0<< Opyy

0, 6>050y

HA | Iy (o, o)™ NSPW345CS F 51 66 7 i (1 6
VARG R B | Ay RO A (PD) R T
L dy TR R 2 [ LI (LOS) , G, T G, 43 3]
R RS IO R B 25 N ROG RN 25 | 0oy IR 1Y

WA (FOV), S, 183 NSPW % LED Y&l , %Ok
St BORY  E B I R R AR SR BRI

2 TR B RIRTT &

(BB TE B 3 A 3 5 v A (9 A RS AR B
(CSI) X & 5 45 100 5 2 56 42 R R, DU AT DUAR 476 42 Wi %
TEAN R WA B S 5 i CST, 3l 2 s 7 fig 32 11 d
o 5 {5 MR L PR e DI R I e P s D 2
1 5 14 B DX 0 SRR A S 1 A i B

Xt T WL A A AR, Bt R A R A0 M 1 B X
JEP KA FR IR ARG CSI K #f E | HR kAN

NSPW

[PH(S,,, R.Aq )" ['Fu ) (3)
82
Horp, JIRAR G I R BT r S PD WAL | Fop A2
DG/ B A R 7 | 8 S HE W AL i M I S 7 25 Py
NIRRT,
LT R DX ARG A B 48 Ty 2 vh R A 45 R LR

A

jarg max=
jel

[PH(S,) R A ) [*F
5 (4)

P 3 g T b XA AR U 48 Fg st 1k 52 FR O 4R Dt il

S N Rdyna:

6D AABIE A Fo 2023 45 1 1]



Tl Y W ESIE (B

TG 5 2 F K B BUOR OR R RE T B DA O A D A il A2 R AT L Sl £ R 5 T 7

By BAGE R LA B

Yoo B B | AR
KRR R
| &4k
|
| (AR4HE A48 1R4tHE 1A
\ \LED-F 7| LEDF#47] |,
AN —_— —

/
|
|
|
|
|
|
|
|
|

~T T
/

\
|
|
|
|
|
|
|
|
|
|
|
|
|

[
|
|
|

CSHZ =R bt & &
BATAE R |

AN 1k 5 B EATHE K

B3 ETFHRAKRBAUZIRLL AL EREREIER

5 RGAE R JEF bt XAk i R4 7 32 1) L AR i
W (OFE A 2 B B 0 55— -0 S s B P 03
SR CST AR S AU 80 55 — A ARHE BIA LED
TREF T R U A B ) CST I & 15 55 1 £ M
LU HEATAG I I 7E A7 B B AE 3R IE 5%, 7255 — A
DRI BR PN, &SR ST AE S AU #8055 — A
o AHE B LED FBFF i i 82 08 55 — kil ¢SI
MEAESEM L R Es, B LRI HEN
AN IR LED B 1 B 23 [a] i A i it 45 5 1 e
Pl 4 Wik BT I £ 590 i T H A8 B s B B, 3 3l i
S 14 (6K 3 6 G A e sl 20 Ah AT RE RS BRI aR R 4%
SN 2 {5 W b SR R B R RS T SR E B B
P55 30 (10 45 T 0 £ T EL A SRR A T b, R R
e — S A DG IR I8 o o T 2 B 15 B Y AR D
W DT BRI TR B, 4 T 6 2 1) TA D AR U5
S P R BRI OC | e S AR R T U Ak 0 1 1
LED FF51

H1 T b3 B DX A G R D 48 T vk A U B A5 5
(ZWAF 5 )TEAF LED + B3 Z B iy in4k 545, 37 A
A L A L YR 45 S LED B S  f E ASE
AN 23 52 i) Ho AR E sl s8R

SHEHRERSH
RSO B APPSR AR B O'G  SRC ERD 3h A B
DAL AR BAA G0 AR BC R T WG A A s e,
TE T, O BAEL & B — R AR R IR A2 BRI 5
W EESENE 1 R,
£1 REVHSH

e IRAE
5t B A /m 98 /m | #5 /m 5.0,5.0,3.0
LED Y65 B 11 8 54 1
RIS A T 25 R T AW 40.83
He R L £/ (0) 70
FE W 1T 5 B2 /m 0.85
PD I 45 18 Y/ em? 1.5
PD H0 25 08 B EE/ (A - W) 0. 28
ROC T AR 5 1.54
IO M R 1
A A 98/ MHz 20
OB /LA 5100
240505k JEE /K 298
15 BEL R R A 1 B A5 BT/ Q) 6

3.1 BSIEHAXEREE

G A WA AR IR G R B S T RS A%
T RAEAR A G, AT WG 55 3l 32 S vh e k5
s (BB R 5 B BRI X8R [R] A | 06 P15 e L s
BRAE S WL T AR 1 B9 O | 3% T AR 1B A D6
WEBR,

S AR AN AR A D ARG ) £ M b 4 [ o A
BN E 4 fFm — BLRIMA 6 R g 3R B 6 s B
2G5 215 e HEORE A 39.22 dB B4 E 42.99 dB, 15
M Lb U 2 i BB UM 24.01~46.85 dB ¥4 %% # 18.32~
53.52 dB Z[a] % L 9 15 M 1L % 2 i B N 22.74 dB 2
TI2 3520 dB, PRL 55 8 A4 B OG I o B A L
AR WA A B 7245 M LU 3 25 5 3k 3.77 dB,
SRIMT, 0k 7o 7 200 98 SRR 460 25 ol 28 290175 M8 L ke 2 it
W 12.46 dB, AT E00T UG A B 55 4 A AL A
K 4(b) AT LA H, BT s A B 3E B G R 25 18] 1Y)
AFEFRME | AR {7 W U ATY SR B FE W2 T A

2023 11 RBIEHA 6D



Tl Y W ESIE (B

TR, oy ZF K B PR BOR AR LT e DX A A U 14 il bl A2 FRAT L OIGE A  T

T8 s, LR R I 78 i 20 A1 I A 9 RS 722
B .
3.2 BREBHLIFMEREREE

AU XSS IMAOC BRI (& A 2 Rk
e B BTARHE A DGR, R SCHRT AR XUR X 3h A AL ) Al
= XA RO BORECE (L&A 3 AR
AR MR R T SCRTAR =0 X 3 SO ) B3 N

Y s Wi,
2R RURE X 3h 245 e B A5 MR L A ) 4 A
Bl 6(a) i, HCETH L R G FAEE LS 4370 dB,
{50 LU I8z S5 FEL R R B2 43591 R 23.50~51.86 dB28.36 dB,
AL DUA I s A 2 A X DR A A R e XX
ek 1AMk R E B0 R RO e MRS, S
A AE WA AR B A H U X B 2 e B A $2 0
AL LLAR A 0 7 345 e L 1

i N T B ik a4s dp, Wi

it 0l SO I 3k 76 W1 R G 3 )

o s PEHRA BN BT B A

53- 30 éy | S R 55 I 40 5)

A | B LT E 1 B XK 5

2 20 LG £ B B 20

i o't o BT B P
e . ol B ruamsEm,

0 1 2 3 4 0 1 2 3 4 5

5
X/m 132k /dB

(a) S BRI 1
B 4 BA{RINIEBAA LR RALE

(a) BUH XA E
E5 #BAETAMAGHRELER

(b) =W X B HCE

MR =R X 3 A
B, AT S A W
Wk — A K (5 B b2 )
SAARNE 6(b) i, Bk
T R G T 0 M L
1 ik45.16 dB, 5 # A dE M
A6 U AR A B A R b
25 =8 5.94 dB; 45 A W
15 M be Uk 303 BB 26.63~
51.86 dB, {5 M b I 20 i B A
2523 dB, BEBHAES
S AP ' D PR TG AR Y
L e &7 o5 b
3 AN IX X 2 ik, BEA
DX 1R 3 i AR R
BAE i PR it 1) i 55, AE

(b) #rA AR WA I R I

"
2 gm

60 388 I 2K 5 Dy 25 HE A 1
50 DR, BN X 3RS T K
a0 WO S SRS BIMADE Bk
Wi A, = X Sh A
o CLEE 3 S U £ £ 0

A HLB 1] 2 2 A
10 e 3 B 5 T L B IX B I 1)

30

X/m 15 b/dB

(a) AU X 20 75 B i
6 ERILZEHHHELLR

(b) =R X Bh & E

534 s 0 AU, fERKRE -

o R i T R WA R

550 1,
DIRGHRWRIL/NT 35 dB

60 AAIEH Ko 2023 F4 11



Tl Y W ESIE (B

2808 5 2 ¥
100% .,,,
80% ....... e e -
o :
= . :
::;60% / ........... -
& : :
R 07, b 5 s 2 o el 5 w0 s v s s nmnedei a8 5 8 eI
&e' 40% :
s i E
20% MR E |
HERE
0 NERE
55 60
155k /dB
E7 ERIEZESFHRRI A REIFELER
TP LRAIHECTALE 4 K 6,15 5] 4 Bt i AR G B 15 1

P s 8] 43 A 19 SR AR50 A pR AR AN 7 s AT LA
2 P RN AR B AP i % 0T 1 ) 2R 8 R AL A pR L
1B 5 E 20 3 1K 46.6% 1 48.7% , 11 WU X 2h A5 L &
= X B AR EC B B Ao SRR S 29 34.1% . 13.5%,

AR SO = X Bl A B B R DR IR M (O
W AL 2 Oy 1) 5 AR K TH B A5 T ) 2Z 1) Y A
JEE ) A5 M L 2 18] 53 A 19 SRR O A eRBE AT T AR,
W 8 s, W LA Y AT A B 1 B R 60T 3 25 M
REFAE (5 M LL /N T 35 dB B 7 AR M%), (H R0 4% 4
Fh A ORFAT £ (300 45° 7500 90°) Bt B 114 42 W SF- T
AT DUARAS AL i BB A eR B M Ze g 25 ka4, 45

R ARSI R A R ARG R DI T
[E e R T
e I=srrer iy
— ZBEIHSHE 45° / . :
80% [+ |—— ZRRBHEEE 60° | fff 1
ol — - ZHREFHERE 75°
v ,ﬁE¢*m§%°
5 60% . 1
g
& 40% 1
B
20%
0 i . . : : .
20 25 30 35 40 45 50 55 60
152k 1k/dB

B8 ARFMAKRE TERIL RRMOHEBFELER

#ERIF

$i%&?%?%gwﬁ%wﬁmﬁm§@ﬂﬁ
3 o R e S A 1 R M mT R B
Mﬁ&ﬁ%mﬁﬁﬂﬁ@m%% H# S MAEN
AVBE O S A L, Y R GG M /T 35 dB B B X
hASHOE | — e X S A B R G0 0 SRS A ok AU

/}\II]

< Bl AN BEOK HE SRR RS
5 HE A I RRAR B 2 34.1% 13.5% . R L, BV 76 vl ik 32
M5, A SCHTHR G 38 T e X AL I SR U045 475 9%

AT AR R OI 5 4 i A T R

T ARG AR D4 1Y

Ik A2 R

B2 30k

[1] HARALD H, LIANG Y, YUNLU W, et al. What is LiFi [J]. Journal of
Lightwave Technology, 2015, 34(6): 1533-1544.

[2] YESILKAYA, PURWITA A, PANAYIRCIE, et al. Flexible LED index
modulation for MIMO optical wireless communications [C]// GLOBECOM
2020-2020 TEEE Global Communications Conference, December 7 —11,
2020, Taipei, China. New York: IEEE, 2020: 1-7.

[3] TOSHIHIKO K, MASAO N. Fundamental analysis for visible light
communication system using LED light [J]. IEEE Transactions on Con-
sumer Electronics, 2004, 50(1): 100-107.

[4] DING J, XU Z, HANZO L. Accuracy of the point-source model of a
multi-LED array in high-speed visible light communication channel charac-
terization [J]. IEEE Photonics Journal, 2015, 7 (4): 1-14.

[5] CHEN C, TSONEV D, HAAS H. Joint transmission in indoor visible
light communication downlink cellular networks [C]// 2013 IEEE Globe-
com Workshops, December 9-13, 2013, Atlanta, USA. New York: IEEE,
2013: 1127-1132.

[6] CHEN X, DING J, YU B, et al. A survey on wireless optical ITS for
smart city [C]/ 2019 Asia Communications and Photonics Conference
(ACP), October 24-27, 2020, Beijing, China. New York: IEEE, 2020: 1-3.
[7] LIU W, DING J, ZHENG J, et al. Relay-assisted technology in optical
wireless communications: a survey [J]. IEEE Access, 2020 (8): 194384 —
194409.

[8] MEI H, DING J, ZHENG J, et al. Overview of vehicle optical wireless
communications [J]. IEEE Access, 2020, 8: 173461-173480.

[9] DING J, I C L, CHEN X, et al. Asymmetrical emission beams based vis-
ible light communication access points design [C]// 2019 28th Wireless and
Optical Communications Conference (WOCC), May 9-10, 2019, Beijing,
China. New York: IEEE, 2019: 1-5.

[10] DING J, I C L, XU Z. Indoor optical wireless channel characteristics
with distinct source radiation patterns [J]. IEEE Photonics Journal, 2016, 8
(1): 1-15.

[11] DING J, I C, ZHANG H, et al. Cells planning of VLC networks using
non-circular symmetric optical beam [C]// IEEE International Conference
on Communications(ICC), May 20-24, 2019, Shanghai, China. New York:
IEEE, 2019: 1-6.

[12] DING J, I C L, XIE R, et al. Actual radiation patterns-oriented non-de-
terministic optical wireless channel characterization [C]// Springer Chinese
Conference on Biometric Recognition, August 11-12, 2018, Urumchi, Chi-
na. Berlin: Springer, 2018: 517-527.

[13] MORENO I, SUN H. Modeling the radiation pattern of LEDs [J]. Op-
tics Express, 2008, 16(3): 1808-1819.

[14] T2M8, 5= ¥ i 45, ar DG A5k B Ot D ol R G oy 2 R
[J]. YeiE 5 B A 2022 ,46(1) . 44-48.

2023 455 1

RABZHA ()




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


