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Abstract. Liu Z et al. introduced a simple relation between the target parameters (range and velocity) and the 
circuit parameters of chaos-generating system in 2007[International Journal of Bifurcation and Chaos, 
5(2007)1735-1739]. With this relation, the measurement of the target parameters is transformed into 
estimation of the circuit parameters from the radar return signals. However, how to estimate the parameters is 
not given. In this paper, we do further research based on Liu Z and we propose a new principle of getting the 
target velocity by estimating the scaling parameter of chaos-generating system. First, we derive the relation 
between the target velocity and the scaling parameter of chaos-generating system, and the circuit parameter 
estimation is transformed into the scaling parameter estimation. Then a new method for scaling parameter 
estimation of chaotic system is proposed by exploiting the chaotic synchronization property. Finally, 
computer simulation results show the effectiveness of the proposed velocity measurement principle in this 
paper. 
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1. Introduction 

Chaotic signal, generated by nonlinear dynamical circuits and systems, has broadband spectra, noise-like 
property, good correlation and deterministic character. These characters of chaotic signal have drawn 
considerable attentions in radar community. Much research has been devoted its application to radar [1-11]. 

In [11], the authors present a processing scheme of chaotic radar signals by exploiting the generating 
mechanism of transmitted chaotic signals. They find a simple relation between the target parameters (range 
and velocity) and the system parameters of chaos-generating circuits. With this relation, the measurement of 
the target parameters is transformed into estimation of the circuit parameters. But in [11], the authors do not 
give the way how to estimate the parameters in chaotic system.  

In this paper we do further research based on [11] and it is organized as follows. In Section 2 the relation 
between the target velocity and the circuit parameters of chaos-generating system is given. In Section 3 the 
relation between the target velocity and the scaling parameter of chaos-generating system is derived. We can 
estimate the scaling parameter of chaotic system which is easy to accomplish instead of estimating the 
parameters of chaotic circuit. In Section 4 a new parameter estimation method for chaotic system is proposed. 
Brief conclusion of this paper is drawn in Section 5. 

2. Ralating the Target Velocity and the Circuit Parameters 
The relation between the target velocity and the system parameters of chaos-generating system has been 

derived in [11]. Here we will introduce it briefly.  
In [11], the authors use Chua’s circuit [12] for illustration. Chua’s circuit is shown in Fig.1.The 

differential equation describing the circuit is given by 
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where 1u and 2u are the voltage across the capacitors and 3i is the current in the inductor. 0R is the internal 
resistance of the inductor and f ⋅（）is a piecewise- linear function: 

) 0.5( )(| | | |)b a b p pf u G u G G u B u B= + − + − −（  

Describing the Chua’s diode characteristic (Fig.2). In dimensionless form, Eq.(1) is usually written as  
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Fig.1 Chua’s circuit  

 
Fig.2 I-V characteristic of Chua’s diode  

In [11], the author proved that the target velocity v  could be determined by the circuit parameters. That 
is  
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where c  is the light velocity and 2 2/C C s= . s is the time-scaling scalar and is defined by Eq.(5). 
1 (2 / )s v c= −                                                        (5) 

In [11], how to estimate the parameter 2C  is not given, in this paper we will do further research based 
on [11], and give a way to estimate the parameters.  



3. Relating the Target Velocity and the Scaling Parameter  
Directly estimating the parameter 2C in circuit system is not easy. However, estimating 2C  can be 

transferred to estimate the scaling parameter in the chaotic system. In order to illustrate this, two theorems 
are given. 
Theorem 1 Consider two n- dimensional chaotic systems: 

( )X g X=                                                            (6) 

( )X g Xλ=                                                                   (7) 
where λ is the scaling parameter. If we let ( )X t , ( )X t denote the solution to Eq.(5) and Eq.(7) respectively. 
Then we have 

( ) ( )X t X tλ=                                                          (8) 
Proof: Assume ( ) ( )X X tτ λ= , (where tτ λ= ) according to Eq.(6): 
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That is  
( )( ) ( )X t f X tλ λ λ=  

According to Eq.(7), we have: 
( ) ( )X t X tλ= . 

Theorem 2 If radar transmitted signal is generated by X  defined by Eq.(6), then the returned signal from 
the point moving target could be simulated by the signal generated by X defined by Eq.(7). 
Proof: Assume that a point target is located at a distance 0r at time 0t , travelling with a linear velocity of v  
along the line of slight of the radar. Then the range to target at any time t  is: 

0 0( ) ( )r t r v t t= + −  
Without the loss of generality, we let the initial time 0 0t = . The delay corresponding to the two-way 

path will be  

022 ( ) 2rr t vt
c c c

τ = = +  

where c  is the light velocity. Assume radar transmitted signal is generated by 1( )x t which is one variable of 
( )X t .(where [ ]1 2( ) , , , nX t x x x= ).Then the returned signal 1( )x t′ form the moving target is  

0
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Assume  
( )1 2 /v cλ = −                                                       (9) 
( )02 / 2r c vτ = −  

1( )x t′ can be rewritten as: 
( )1 1( ) ( )x t x tλ τ′ = −  

According to Theorem 1 1( )x t′ is the solution of X , thus the returned signal from the point moving 
target could be simulated by the signal generated by X . 

Theorem 1 and theorem 2 indicate that if we could estimate the parameter λ in the chaotic system X  , 
then we can get the target velocity by Eq.(4) in [11].( ( )1 2 /s v cλ= = − ).Thus the estimating the parameter 

2C in circuit system is transferred to estimate the parameter λ in the chaotic system. 

4. A New Methord for Estimating the Scaling Parameter  
In this section we offer a new parameter estimation method based on driven-response synchronization 

[13], since driven-response synchronization is easy to accomplish. 



The driven chaotic system is shown as Eq.(7),where λ is the estimated parameter. The response system 
is : 

ˆ ˆ( )X f Xγ=                                               (10) 
where γ is a constant and max max[1 (2 / ),1 (2 / )]T v c v cγ ∈ = − + , maxv is the top limit of the target velocity.  

The step of new method for estimation the parameter of chaotic system is as follows: 
1) Define sampling length l and sample iγ ( 1, 2,i = …N)in the small interval T , where N is the total 

sampling number in the small interval. Let iγ γ= . 
2) Use 1̂( )x t  as the driven signal to driven the system defined by Eq.10. 
3) Compute the synchronization error ( )iE γ by Eq.(11) 

2 2ˆ( ) || ( ) ( ) ||iE x t x tγ = − , 1, 2,i = …N                                   (11) 
4) Choose γ̂ in the small interval T ,according to   

ˆ arg{min( ( ))}iEγ γ= .                                          (12) 
Then we consider the value of γ̂  is estimated value of λ . 
The reason of using Eq.(12) is according to that if 0E →  then ˆ| | 0θ θ− →  in [3], where E is the 

synchronization error ,θ is the estimated parameter and its estimation value is θ̂ .  

5. Numerical Simulation  
In order to verify the effectiveness of the theory in this paper, simulations have been done in this section.  
Assume two leaving targets with the velocity 1v =30m/s , 2v =150m/s respectively. According to Eq.(5).  

7
1 11 (2 / ) 1 2 10s v c −= − = − ×  

6
2 21 (2 / ) 1 10s v c −= − = −  

According to the theory in section 3 we could use the signal generated by Eq.(7) to simulate the returned 
signal from the moving target when the transmitted signal is generated by Eq.(6). Since this paper is a further 
research of [11], we also use Chua’s chaotic system for illustration. That is , ( )f x in Eq.(6) is Chua’s chaotic 
system. We choose the parameter values in Chua’s chaotic system as 9α = , 14.286β = . Next, the method 
proposed in section 4 is used to estimate the parameter ( 1,2)is i = . Since usually 600 /v m s≤  , we let 

max 600 /v m s= . Thus the small interval 6 6[1 4 10 ,1 4 10 ]T − −= − × + × . We let the sampling length 810l −= . 
Using the method in section 4 we get 7

1̂ 1 2.1 10s −= − × , 6
2ˆ 1 0.98 10s −= − ×  and the synchronization error 

simulation is shown in Fig.1 and Fig.2. 
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Fig.2 The synchronization Error of the driven-respose system, when the driven system with parameter 1s and the 

response system with parameter 1̂s  



0 100 200 300 400 500 600 700 800
-0.01

-0.008

-0.006

-0.004

-0.002

0

0.002

0.004

0.006

0.008

0.01

time

S
yn

ch
ro

ni
za

tio
n 

E
rro

r

 
Fig.3 The synchronization Error of the driven-respose system, when the driven system with parameter 2s and the 

response system with parameter 2ŝ  

According to Eq.(4) we use ˆ ˆ(1 )
2
cv s= −  to get 1̂ 31.5 /v m s= , 2ˆ 147 /v m s= . The estimation error is small. 

So the proposed method to get the target velocity is effective. 

6. Conclusion  
In this paper we derived the relation between the scaling parameter of chaotic system and the target 

velocity. What is more, a new method for parameter estimation of chaotic system is proposed. We can get 
the target velocity by estimating the scaling parameter of returned signal. Computer simulation shows the 
effectiveness of the proposed method in this paper. 

7. Acknowledgment 
This work is supported by Defense Pre-research Fund (9140A07011609DZ0216), Basic operating 

expenses central university Fund(ZYGX2009J011，E022050205) and Doctoral Fund (200806141026). 

8. Reference 
[1].H. Leung, S. Shanmugam, N. Xie, and S. C. Wang, “An ergodic approach for chaotic signal estimation at low SNR 

with application to ultra-wide-band communication,” IEEE Trans. Signal Process., vol. 54, no. 5, pp. 
1091–1103,2006. 

[2]. V. Venkatasubramanian and H. Leung, “A novel chaos-based high-resolution imaging technique and its application 
to through-the-wall imaging,” IEEE Signal Processing Letters, vol.12, pp. 528-531, 2005. 

[3].D. Ghosh, “Adaptive scheme for synchronization-based multiparameter estimation from a single chaotic time series 
and its applications,” Phys. Rev. E, vol.78, pp. 056211(1)-056211(5), 2008. 

[4]. K. Wang, et al., “Symbolic Vector Dynamics Approach to Initial Condition and Control Parameters Estimation of 
Coupled Map Lattices,” IEEE Trans. Circuits and Systems I: Regular Papers, vol.55, pp. 1116-1124, 2008. 

[5]. T. Thayaparan, et al. “Editorial Signal Processing in Noise Radar Technology,” IET Radar, Sonar and Navigation. 
vol. 2, pp. 229–232,2008. 

[6]. R.M. Narayanan, and M. Dawood, “Doppler estimation using a coherent ultrawide-band random noise radar,” IEEE 
Trans. Antennas and Propagation, vol.48, pp. 868-878, 2000. 

[7]. G. Parodi, S. Ridella, and R. Zunions, “Using chaos to generate keys for associative noise-like coding memories,” 
Neural Netw., vol. 6, pp. 559–572, 1993. 

[8].Carroll, T. L.,“Chaotic system for self-synchronizing Doppler measurement,” Chaos, Vol.15, pp.013109.1—5,2005. 



[9]. Shi, Z. G., S. Qiao, K. S. Chen, W. Z. Cui, W. Ma, T. Jiang, and L. X. Ran, “Ambiguity functions of direct chaotic 
radar employing microwave chaotic Colpitts oscillator,” Progress In Electromagnetics Research, PIER 77, pp.1–14, 
2007. 

[10]. Qiao, S., Z.-G. Shi, T. Jiang, and L.X. Ran, “A new architecture of UWB radar utilizing microwave chaotic 
signals and chaos synchronization,” Progress In Electromagnetics Research, PIER 75, pp.225–237, 2007. 

[11]. Liu, Z, et al. “Principles of chaotic signal radars,” International Journal of Bifurcation and Chaos, vol.17, 
1735-1739, 2007. 

[12]. R. Madan, Chua’s Circuits: A Paradigm for Chaos, Singapore: World Scientific, 1993. 

[13]. Pecora L M, Carroll T L. Synchronization in chaotic systems. Phys. Rev. Lett, vol.64,pp.821-825,1990. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /FangSong_GB2312
    /FelixTitlingMT
    /FencesPlain
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FZSTK--GBK1-0
    /FZYTK--GBK1-0
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi_GB2312
    /KristenITC-Regular
    /KunstlerScript
    /LatinWide
    /LiSu
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /MicrosoftYaHei
    /MingLiU
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Pristina-Regular
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /ShowcardGothic-Reg
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /STCaiyun
    /Stencil
    /STFangsong
    /STHupo
    /STKaiti
    /STLiti
    /STSong
    /STXihei
    /STXingkai
    /STXinwei
    /STZhongsong
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YouYuan
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [900 900]
  /PageSize [612.000 792.000]
>> setpagedevice


