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Abstract

In this research, a novel method is proposed to design watermarks with
modified hybrid halftone dots. Due to the diversity of microstructures, the
amplitude modulation (AM) halftone dots and frequency modulation (FM) halftone
dots create different dot gains while printing, which affect the hidden effect of
watermarks. Therefore, a density calibration chart is required to help calibrate
watermarks with selected parameters. In order to balance the dot gains between AM
and FM halftone dots, this research modified the micro-structure of AM halftone
dots to make it similar to that of FM halftone dots. However, the different patterns
of arrangement can still cause the distinctions of sampling requirements of
duplicating equipment, to make the hidden watermarks emerge after duplication.
This study employs the experimental method. A density calibration chart were
printed out to observe the dot gain effect of modified hybrid halftone dots, which
are composed by 1/4 AM and FM halftone dots. At last, the watermark, constituting
of modified halftone dots, were printed onto paper, and using a copy machine to
testify its effect. The results show that this method successfully balances the dot
gain, and makes the watermarks emerge after copied. This technique not only makes
the calibration process no longer necessary, but also provides better control of dot
gain in any printing condition and long-run printing, to improve the quality of
watermark presentations. In addition, the increased dispersion of modified AM
halftone dots enhances the detection capability within highlight area and attains the

better effect of printed watermarks.
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ARBELZAHERNARAE 0 EARA CHERRESSIEERM AR
ENEE MEEFXemE MR  fRAE 45 EANRAMEBEASHAR
28 EEEBENTEEmE - RUEBHRERAZHRAREAE 45 EHE
REBERERFEREE -

61 | 53 [ 41 |33 |37 | 52|60 |64 4]
o &
57 | 45 [ 25 | 13 | 17 | 32 | 48 | 56 $ teTE e . *
H L LL L] 3 -y
& zl! :G...Ol :::
49 |29 | 21 | 05| 09 | 24 | 28 | 44 + S I s et so0tor
& L LL]
3 s
39 [19 |11 |01 |03 |08] 16|36 + $3ee
4 +o80b
35 |15 07 | 04 | 02 | 12|20 | 40 . . -
& L L L L]
1 344
43 27 23 10 06 22 30 50 F : Y
1 ¢ HH
55|47 (31|18 | 14 | 26 | 46 | 58 4 .y H
l': +
63 | 59 | 51 |38 |34 |42 |54 |62 34
£ Y

(a) (b)
B 2-1-11 HERE 0 EZRFERERRE()RFERE 0 EiRFEHEE(b)

PiSZ+eRmz’
ERRR . TREZERNER

iﬂﬂ‘

64 | 62 | 52 [ 33 | 32 | 30 | 24 | 22

58 | 60 [ 50 [ 35 |14 | 06 | 12 | 20

56 | 54 | 46 | 37 | 08 | 02 | 04 | 26

42 | 40 | 38 | 36 | 16 | 10 | 18 | 28

39 |27 | 23|21 | 34 | 39 | 41 | 43

13 | 05|11 |19 | 44 | 48 | 49 | 51

07 | 01 |03 |25 |45 | 55|59 | 57

i

15 |09 |17 [ 31 | 47 | 53 | 61 | 63
(a) (b)
B 2-1-12 ARAE 45 EZEFEREEREE (a) RFEAE 45 EFEFRERME ;

(b) FISZ¥ERTE
BT  tHREES -
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rafER B AR RER EERT BERFERTE  BERIES AR
r RTHAR BB ERE BRMEREZ(E - S EREBETERNITE  EFEKR
ENEEMER - ADERRERAUE -

( — ) BREERUE (Error diffusion)

7x = &AL Robert Floyd X Louis Steinberg X 1976 FFTIEL - B LN TE
%% Floyd-Steinberg Error Diffusion(FSED) - AEI73H) FM AR ED E 35 UDE
SURFRCAL - EFFEERNF BRI ENE 2-1-13 7R -

(a) (b)
2-1-13 RERBUZ@QRGBEGERTE ; O)FM FBRFHR
ERRIE :(a)
http://www.dca.fee.unicamp.br/~lotufo/Courses/ia-636-1995/alberto/proj5/html/fr
ont-page.html ; bR EESE -

REREUAZ BB ER T RGEMECARPMELENRE HEEZ LA
& ZFIR B E M E RMEErE R £ MEMRIGERZE B S ARMEER
BRMBEEINTRERHEZRE—EGRMA L - RERIVAESREBN
Bl 2-1-14 Fi7R - EBMARTSEERT G G RUKIEER - E2FR5T1E Threshold 1T
tE¥ - EEHERFE —EMEHE H REE G RURREE - HREKBRERR
BAEMOGRE  THZEGRZME(CES - DULHRE  BRIEREEGES T

==

HE ©°
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o — D N
-
P e

[ 2-1-14 FRERBUVAREEZR1EE
ERZR  HREER -

HESAUUBBHLEN 2-1-4 3R

G(,j) =T

S (S
HG, ) —{D When oo 20

(2-1-4)

SERRMCBEFENVLER  RERRZEERMNAZEZLNE  FIEEN
RENWAKAEINQR-1-5)IEBNEEETERN  SREREFETESE - Al
SEBRFIRTRBAR -

1_;[3 26 3]
2o (2-1-5)

M EREERFEEZEE LR BRERE  LRTAHAXNTEARFEEERE &
EHETREES  UTREREREIZAIMOIEGAPNTERENEGERZ L - IE
2-1-15 PA7R -

A

B 2-1-15 R EREBUEEITMFE(E 2 EIE 75 18 (Floyd & Steinberg, 1976)
BERRIE : thnEez -
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FH/X Floyd & Steinberg PTIE 2 FSED - SR ERFRER N RITHER T
BE RIEERARSERITARER  ZRIREAEEEISHAERNES - 11
Th2Paa BT 82 ALES (Worm) ° BEIIE 1997 FF B E2 & Katsavounidis & Kuo 2%
[E R EEAUE MSED( Multi-scale error diffusion) + 15 MiPS{E/EE R E R &b
RS UARMNE  RASKXBEZR - TMEEXBIRRERBMIEEL -

Wi REFIUBZ AR ERMER - RIS REMTR 2S5 - A
FEEFNRAE FERENERRMMY  IARENZIR - B 2-1-16 PAVR

(b)

2-1-16 MR ERBUAFI S ZF BT R QFSED FIRZF+BRF & |
(b)MSED FifR 2+ BT &

BRI REEES -
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SBEN B KEN Bl

DKM EZARESHIERRESZMEMAE JABED AW
AEE - DRIABNUERIRIEFHNWEMUEEZKE - UAERAREERETNER
FEENDFKED - RETR KT A EMEBNDF KEN Z BB KA -

— » BUIDZ KENH fig

FAKORMERZEREN SEEBREUL T NHNARRPIERAHE
&l - BEEEAMERCREE - BINDF KNS5 40 R E BB R0 RERER
RE el E I ZKENE M o] K& 75 B B RS F KN i EA BN F /K ED Bl
BRZKEABORDABET  BAMERERMEZERARMRL - BH
KA EERERE-SEWRIES  ETEZ2EARE—RNH - MEADFKEX
A2 ENEHERUERT Uk - FAKEERS  EUEIESREN
BHRY - BIDFKEDAMEBRRR B INEE - B ol fEVE PIRFRAVERN - EmEM R L
B EIRERENUR  BERBEAZKINERSEREIENSBHBETD
BEESHEMBEIERUNINE G2 &M Tl T8 - fE 5% (Song
etal, 2010) - MFEFKEIWINGE - UK B FKENERIEFEZ LOBERD /M
K¥E ;. ZE 1 (Spatial domain)E2$EZR 15 (Frequency domain) ©

1990 £ : E. H. Adelson & LSB(Least-significant bit)BAERNITTE - FHRSARR
HIMEMITTER AR - RIS EEENRAREUTTRE - dJEMBEERAS
WES - WE 2-2-1 Fis - WEAABIR—EZEEEA AT RIFKED - EEEFEE
Bl RBZHR LR AT - BIoERBFENENAS - 2200 LSB &AL
TANREEENEKRER - BAEsEEE - i ANEMBIS s EE
chIR AR I -

e T
Original image

A%
ay

e | L
Watermark 5th bit

2-2-1 LSB 1B T/ A~ 2 E
BERRE . tiREEE -
17



4R A 2 X RS EMEAESRE  HARRERENEAINE
FERENEGE D AESATNNEREZKIBEETG 2P E2REENYER -
mENRREERERERSZEBE T AERFABANEN SARRNESRE
BEEMREABE N ERE - BIUN{E 7 B 38 (Fourier transformation) © BEENER
5% #8183 (Discrete cosine transformation) & /) V& #8358 (Wavelet transformation) /5

EC o

2010 £ - 2% Chavan S AREH —EMRVERE 0 - S SRENLZKEDER
AEBEEED - N ALK o] BRI RERAIESE - W E G - £NE
1B EBE SR PSNR ( Peak signal to noise ratio ) 18 + #1[E 2-2-2 Fi7R -

WATE "MARK WATI
0)

(

MARK
d)

(

2-2-2 ERAREREZEMDZKENURAEE (a) RIGEBFEE (b)) NE
BZER () RIEFKENEE ; (d) ANMBEEPER ZFKDEE

ERIKE : Chavan, S., Shah, R., Poojary, R., Jose, J., & George, G., (2010, October).
A novel robust colour watermarking scheme for colour watermark images in frequency
domain. Paper presented at International Conference on Advances in Recent

Technologies in Communication and Computing, Kottayam, India, 96-100. doi:
10.1109/ARTCom.2010.11

HRENMDZ KRB RERAREBEX G L AIHEEE SR B LR
B EERENDLZ KN EARE R X AR ARESEI S - Z2 B2 X HaIRTIEE -
HopF eRRMAENHBRREIEAE R - FULUN S AU BUF e il
RHER 2B BT KEIERRI -
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— - UEI¥ eRsERAER RS Z KENHEE K

E&HBNERMEERZ EHEEETEEIR  AIUNHNTE - DT - AE
e - HEMNESEETIRERE KRB IERYFREE 77 7 (van Renesse,1997) © HH

REEZRBEMZKINERBREPETENNE  RIEFZERZEEH - AIOAR
RERBAE T R ABIBE N RENRIMVE LR EE  SERE Rt RS ER -
EEREMWIKINNERT A A¥ eRE G REEEMNNEEMR &
FERESABRETRAEM WS ERPESSE  UEREREART
ERBRREEMAEI - LR AR RNERSEZKENMEREIAR -

(—) BEIRMZEHIl

&2 T BT IEFRE R Z ( MIT medialab ) Bender 5 AR 1996 Fig L&
NI ( Patchwork ) #ilf - HREZHEFGPRE —EEDBEHKEL BN VLS
EBE UiELgEREMMm—AtESF2=E FEDAIRE—EXEE -
FRASREREBREH 2EE - NAERTIREERE—E bit WER - 11E 2-2-3-18
Patchwork ¥l PTEERRINE R 2 X)) - BHEFWERZRABEAR/) - WAEE
key BNNEHEN - MRESEREIZEENE - B Patchwork IITNNE 2 7574
R YEEETBES] - LB A A o w3 RN EERER P RENEE
# o BEENEEAR  AUEEHAZRERR I A/NTEEERARBESE -

2-2-3 Patchwork NIZ F L ~EE

B RI2RIE : Bender, W., Gruhl, D., Morimoto, N., & Lu, A. (1996). Techniques for data
hiding. IBM System Journal, 35(3&4), 313-336. doi: 10.1147/sj.353.0313

19



1999 £ - Gruhl & Bender BN =B B EEREE 5T #0 5 2 Fh1A S - FA Patch
track & Tartan thread 73R K EL BB INEE - WE 2-2-4 Fi7R °

2-2-4 Patch Track JIZ~EE

BRIZRIE : Gruhl, D., & Bender, W. (1998, April). Information hiding to foil the casual
counterfeiter. Paper presented at Second International Workshop, Portland, Oregon,
USA, 1-15. doi: 10.1007/3-540-49380-8_1

( =) RmARRE 02 il

1994 £F Xerox Palo Alto Research Center )22 & David L. Hecht 12 R Q4934
I (Glyph code) #Xiiy - £ 45 ERVER R EREPELIE B PR IF/KFEE - WA
MNAMAARAER - UAERZAEBANER 1 ARERNER 0 MHEARR BRI
BB SN PR 2 ¥ eRBEEANHER KARARRTAMZIRTEIEH -
TR ERREREGSD - EE—MIERE NUARBELERRIZE - LS8
HAE R RIDTERARR BRI - WE 2-2-5 Fi7R -

iEEitH

P A AT
AR A

2-2-5 Glyph code AR A B R =B

B3R : Hecht, D. L. (1994). Embedded data glyph technology for hardcopy digital
documents. Proceedings of the SPIE Color Hard Copy and Graphic Arts III, 2171(1),
341-352. doi: 10.1117/12.175304

20



(=) BRI IR

AAREMIAB L 1MT (Dot shifting) 2 Alfred V. Alasia 1% 1976 FFT1RH - LE /AT E
REERTREEN FEACERNBRT EEERENMEANS - HREZNH
ANREERBINREZBETROBRRENTEE D MEEAREIHARBEEN
& FILRRETENNBNE & REFIFRERE  DREBTROBHEE
EHREERITTEERNEE R - B 2-2-6 BERCVER ZCERIBREE -

AR
/

Bl 2-0-6 HEROBHEHBREEBTEE
HRRE  FTREme -

Alasia Ffi/8 72 S] Graphic Security Systems % 1997 & 2004 £ - #§ Lt EF|
R iR #E =B FBEL/A B] ( United states postal service ) ENSIFEE - [ 2-2-7 BFE—
EJEH Dot shifting $ i PR ET 2 EBIZEBALRIE - £ ARIEFBER I HEE
ZEHNBE G AKHABE /BRI 0B 15k 2 " USAF L Z150FKED -

(@ (b)
2-2-7 FRUBMEHR (a) BAREAFEE ; (b) BAMBERRE

BRI :
https://sites.google.com/site/stamphiddenimages/Home/stamp-images/stamp-ima

ges-decoded

2004 £FEH Sharma B2 Wang FTI2 A0 TE R EEN 2 0851175 - ERIB2FIFIM
FEERRAREOBLBERHEN - ERELEER  FEERE0BEN
BESNUETRRRASTESY NEEANASBOEKNE THARE

21



SEREIE - A ALLFRIERR ST I KEIMZEE - W& 2-2-8 Fivw -

96 L & 4
94 L & &
¢ *0

L& 4
L&
L o 2

2-2-8 [EREZARUBRERNTE

ERI3KE : Sharma, G., & Wang, S. (2004). Show-through watermarking of duplex
printed documents. Proceedings of the SPIE International Conference on Security,
Steganography, and Watermarking of Multimedia Contents VI, 5306, 670-684. doi:
10.1117/12.525550

FAASR I ERMERERUSETENNES  IWF KRB RERERRE
R FOARE - AMGARECHER - EENRRBRMEREZKINEEE
MR - A EEMRE LR AFKEIANS - 2B 2-2-9 Fi7R -

(a) (b)
2-2-9 FKENBIBREE(a) RBMEBRE ; (b) BICEHEREZKNER
ERIZKE : Sharma, G., & Wang, S. (2004). Show-through watermarking of duplex
printed documents. Proceedings of the SPIE International Conference on Security,

Steganography, and Watermarking of Multimedia Contents VI, 5306, 670-684. doi:
10.1117/12.525550
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(M) &R R AR INE R

2002 TF George K. Phillips & F R @B AN - WBR - FABU/NE
MBS HREM/ WA BECHER - ETEMINE - BLERER XA
mEAR - ARELESREERRE NMEARE ORGSR EERTER
Hig#ER  RRCREEMNNMWNFEENR2IREMELR - AR ILRRERM
ZWENIEE St - ME 2-2-10 FA7R -

Monmesoy 4 FOERSTEN v NS LA Mon H‘.'oﬂ‘“"'.l"-— ——
G g o £t ¢
: :\OF(;“Q: St &
B = BP o PESEEES = 7
P \\\1 \)C’ o6 e awve = //// :
. "1\&7“‘.(?\’9 ' %/ = :
{ 1> T
P e &
St o

MAGNIFIED VIEW OF NaNOCOPY ™ MAGNIFIED VIEW OF NaNOCORY ™™

(a) (b)
2-2-10 AEBIH IR R EE () RIaMEBEEE ; bEHNERZEZEZE

EilRKIR : Philips, G. K. (2002). Combining nanocharacter printing, digital
watermarking and uv coded taggents for optimal machine-readable security.

Proceedings of the SPIE Conference on Optical Security and Counterfeit Deterrence
Techniques IV, 4677(1), 150-158. doi: 10.1117/12.462707

2004 £F Shimada 12 P BAEENAR IR TR T - MO T3S B RIGHMAS B &1L
MTEAREY - B — B RARE K 7 2 4R B (Branched lines) - 25 _ 1@ RIBAREE/
R EX 4R EZ( Divided lines) - Ib#AE B =R IEEERMEBIE NEEESE - AME
g AR D ERAERAREY)  FEEIMEE A SEEHENEEMENRBUR -
Hig#sEmeE 2-2-11 Fivs -

o—

‘Background | Latent image | i Background | Latent image

; Background Latent Imag
(a) (b) (©
2-2-11 ERIR Z A B REB (D XMAERE | b RIUMERE | 050X

AR D RIS

ERAR : Shimada, K. (2004). Microstructural lines involving luminescence.

Proceedings of the SPIE Optical Security and Counterfeit Deterrence Techniques V, 5310,
125-132. doi: 10.1117/12.526182
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IERBA ¥ EN AR &t th & 77 FE BB i B AR R BA A ST 4 ob - Il a0 B AR B 17 ENfRll /B Py
EN& 7 AIBFFe] - d0E 2-2-12 Fi7R »

LS

=

DAY

SEARB 14 _JUL . 2010
te of gemit: 777 )

12 0CT 2010
Until & 2 g 2
i e

Statusy  Temporary Yisitor

(o
e s
e

i

W=

S ==

Daration: SIS
L ASHIGI AR

(a) (b) ©
2-2-12 HAR NIRRT Z BBl () FRRER T ; BB ZER ; (oF KM
whis
ERPR « THREHE -

(1) SERERBUEZEMB R

& B R KE( Hong Kong university of science and technology JiJ Oscar C. Au
B Ming Sun Fu MAIZ2 &R 2002 € DHST(Data hiding by self-toggling)
DHPT(Data hiding by pair-toggling) &2 DHSPT(Data hiding by smart pair toggling)
— ¥ BRTEEMEE X - DHST X112 % F ka7 Bl 2l (Pseudo-random) Y75
N HBRAUE - URARERENASE—RA - E—BEUTRABRUER - &
KBRS 081 255 - HRWBRANNUEBSBREFTERNE - HItEZR
Self-toggling * DHST MIBHSMAEE - FAEKNEBE . BRESHA
BT EEELEFZHNF G - TN Salt and pepper WE - MTEREME -
M DHPT fR Y BB ANENGREN EERARBGREEEZ  RIEBE
SR 3x3 B SEEABEBUS—EERE EZRREBEEHEITAZ - KM
DHPT #AXEREIRBAAREE - AMIAREEEREMAI - S5 - DHSPT Al
TE#5E DHST £ DHPT #X{ltRYE 2 - & —25 1% DHPT TR/ \[EEREESE -
EEFETGRER/)WERETNERNEF BRI INIELRNE 2-2-13
PR7R
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2-2-13 ¥ BHEEBEMMNBENR () DHST 1% ; (b) DHPT 1% ; (c) DHSPT
=
BERIZKIE : Fu, M. S., & Au, O. C. (2002). Data hiding watermarking for halftone

images. IEEE Transaction on Image Processing, 11(4), 477-484. doi:
10.1109/TIP.2002.999680

DHED(Data hiding error diffusion)E2 MDHED(Modified data hiding error
diffusion) - EHEFBETRERIVANER - HENEERBNEREZEERENE
MU E  SREENENS 1IEF  ZBRAREES 1 k2 EREENE
A0 - ZBREMRIEER 0 - EEREMNEENREN LBRANREREE
BHER EXGEBENERTAENINE - R DHED XiliZEREE PR
BHEBER  BEARBREEYIIER - AL MDHED ti R DHED W7A% - &
ERER  RAEREMBAEEUE  MBEEESMNUEAMEFBREE =
Hith P& BNREERNZE MO RBHENGER - I o EEN BRI S
AEZFBHENTE - MARNE [ EMANER (Fu& Ay, 2002) - RSB
2-2-14 - AT - BRI ERERRREENE 150dpi 2 &8 - BEXmE A
IRRE 248 - MERILRNTNEEEREZERE -

2-2-14 ¥ BRFLBEMMNBER(a)DHED IE ; (b)MDHED 1%

BERIZKE : Fu, M. S., & Au, O. C. (2002). Data hiding watermarking for halftone
images. IEEE Transaction on Image Processing, 11(4), 477-484. doi:
10.1109/T1P.2002.999680
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=8 RSN

EEARMRITASERERAGRAREM 2B RAABGREMAE - NEiF
DRMEE D - RFET AR SRR R ABRI S - WE R S MR RITEAR
HNDFKEN Z R T ETTIRE

— RS AR Fili (Hybrid screening)

B EA AM AR K FM ARREE R —R & - AR SAREES AR -
IEiBIESF &R - WNE 2-3-1 - R AM AR R ER & SRV BT 8= -
FM A6 =R R ISRV ARAT E Ol R 4 AM ABRARVERRS ; UESh - BRERBUAERD
NEEZEBTERSNFER/TE B FM ERNVERERBIEE AM #FE&
& FEEBGERNTREME  MAERSAXNBERGREETGHERER -
HItEEMERRESHER  SofhomERitzes  EBREZEGE LM

g -

FM AM M
2-3-1 ) BEEH~EE

B RIE : Boonprasit, W. (2006). A study of producing smoother gradients in the

flexographic process on oriented polypropylene with UV ink by varying screening
techniques, gradient lengths and the surrounding (Unpublished doctoral dissertation).
Rochester Institute of Technology, New York, USA.

BEBAMABRESHEMIMBAREZERNF B ( Remote sensing images )
W - HRR R BARGREEZZEME  LHEBSSAMAGERN
Bl SEMAZEENRRER MALEEMEENRERERHERENEN
MEX  AILENRGBEFITHLTENEEE - IR XA BT AL
B AM #48%4  FM R OB SRR —REBRARIMR L 2 ENFE - FELURSH
MPTRE T EEARENF EmE - ME 2-3-2 Fi7K
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© (d
2-32 BAIREBREE () REERAFTE (b)) BRAMMBMTE () R M
WG (d) BRESREHMTE

BEiRAIE : Li, W, Wan, X. X., & Jian, L.(2008). Digital halftoning and the application
to remote sensing images. in proc. 2008 International Conference on Compter

Science and Software Engineering, Wuhan, Hubei, China, 137-140. doi:
10.1109/CSSE.2008.1317

2012 FINBIFE Tharayil F AR S AR E/F R B R (Visual
cryptography) - REBEZBE B EMBHN—EL I - EEANBEERATERES
MET BB F2REE G D RN EE D Z 4 (Share images) ETTHENE -
BREREFTVNAABRERABHEXBETEN Bl RERM S EELRK -
MABREREUE ERESRMKXINAASZY¥ERTGEARSNTEBBEME -
T o] KiE PR (EERE - B 2-3-3()BIRIGFR & - B 2-3-3b)ARFAESHEMZ

BEXE -
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2-3-3 ABBMTEIAEE () RREFE (b)) RERESHEHZBRER
&

ERIRE : Tharayil, J. J., Kumar, E. S. K., & Alex, N. S. (2012). Visual cryptography
using hybrid halftoning and inter-pixel exchanging. Paper presented at the IEEE
Students’ Conference on Electrical, Electronics and Computer Science, Bhopal,

174-178. doi: 10.1109/SCEECS.2012.6184750

— IREHRRAENIEKED

2004 FEHEZ AR LBESRIBENDZKERIM - 45 AM BigA8RE FM
ARAS R MR L - RRETHE—E RSN - ABRFAFERVFKED - #F 1%
KENE & AR AREARIBRERET - A HMERER IR ERRER AR - %
IKEDBEREENERERIR - N8 2-3-4 Fi7R - ZBULEH LEA /O A A REEN iR
SUENETTIRE - ERRERERMR (BMHE - THE - ERIA, 2004 )

MERFRERE S A RARARERER  F AKX NARRHERRFIRESHE
rOBINDFKED - AR E LSRR AR AR E EEA—BRNBERRERER - 2
FKEREMR - RItERBEPFR L RELRESR  ETFKERERLE - 1
TRICZKENE—ES R ERIINEAZRE - MEENR - R AM K FM #8%5
SRR ERENNEE  SRERRER TN EIEF KR - BIBERAR L
RIRRHE 22 KE] - DBIIEXHERIFAER -
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-------------
..............
-------------
..............
.............
..............
.............
..............
-------------
..............
.............
--------------
......
-------
------
-------
------
-------
......
.......
------
ccccccc
......
lllllll
-

(a) (b) ©

2-3-4 BEMMBADZ KN ZURAEE (F KN Z@RWMAER - HPAERH
K ET 2 AR % AM BIE4ERE - A AR/ ZARAS FM BIRAER | Ob)
AR KENRRS ; ()R FKEEEE ZURREE

EIRIE : EME - £HE - ERR (2004 ) - XHFRAZIE S HRGEULIE KED
iy - B=EBNHERE R S E - 223-230 - 56 -

2011 FRMERFAES MM SRIFLEHNBRINEBREARTERE
AU E BSIFKENIAM - JZ/KENBRAEIRIBUANE 2-3-5 7R - A RIRTBASR © B ¥

KERE EREBSRREO XA RNRES - nRZERBERERES -
[ERDFZKENEE - RISEREERE R FKHNEERE - ER&EE - TE&EED
BILIARILEBI Z f8 18 48 %0 (AM) ~ s SE 4R (FM) A E BHZERERBW)ESMA
RIS2IREZE "A, LLFM BRAER ; [BiE0F KENE SR "B, AILLAM R KR AE
=rHeREEA , REERERAEEZKONBEREE ZEEL AM #F K FM
MEHEAERM ; MEREIRIL FM AR AZRZABRIAMN - SRS AR
FDF KL - ABEIKENR  AZFRRBIIARAALZEELR - M FM A
wE D AIASE KR ERFAR T EIR - M AM FREFTE B 2 FE5E% K
EABEIR - ZRZKEABRENERE 2R - R AR E R LR AR -
SRR - EIRIRGE - |KENGEM Z AR - MEEARRBERRREE - &
FoL Za] - FIRTh L AR LSRR B IRERIBE - L miEsR
MERLE ZERENBRRESE -
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HREH

RBASESKENBE B R W
W M
AM FM -
FM AM T

P

FIKENBRARE
—_— AM W
RRAFREE W AM

FM FM
FM FM

2-3-5 JHEBREABTER OFKINRIFREREE
BERRIE : RAEXR (E 100 ) - MEXHEINBAS ZIESHREBILZKENT 3
(RERZIBL#WX ) B aZMs K2 - 51t -

2-3-6 RERWEL ZER - LRIRE—ARIESICR NEER - IFKEIX
HRI\EREE A, MABAFNERLE B FM BEERERAEREAZR
[RARRARE - ERIRTERTIHR - MEEEAFKED "B, RICHEIR -

ME FH Y ME 1228
@ ®)
236 ANBEBNBEELKEONRRER ) RTKEER ; b)HHEE

BZUR
BERRIR : sREXR (E 100 ) - MEXHEENBAS ZIESHRMEILZKENT S
(REARZIBL ) B SZMEE A2 - 51t -

2012 FEAR GBI AR SRR ENDZ KR - RIFHIRENREIRE
ANRBMRZEANEE &K - LR 2 KENERERELIRERXZ AM 4
RER - MABEZAILUREEIRZ FM ARPTAER - BBRELEERKEHS
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BRORESEETRERIE - Wik IS EACE1&F KENE H R AR RS - R
FM RGP Z AMBRER DB AM BRI FIBERZBEREREER - EUHR LEEA
EE&ZKHEERARRSMEBREBEGERE - WE 2-3- 7(a)FﬁT Z 1T
HREINHKEACHEER FM BIERRMAERE  RAREPBHRER  Z2RSHE
FENDZKENREHERZERIEBERRENNR - B 2-3-7(b)FA7K °

(a) (b)
B 2-3-7 IREHNBEERBREMRZZKEREE &RFKENRT ; b)&
EENE 2R
BERRR : BRigth (K 101 ) BESRARMEMFKEEAREHNRERERARA
REZWHFE (RERZELT® ) B SEMERE - a3t -
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