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Abstract. In the test and evaluation of operation, the test benefits may be greatly reduced because
no useful conclusions may be obtained from test data due to missing or incompleteness of test
information records. Based on the characteristics of gun firing and by separating firing errors, this
paper proposes an idea using for analyzing firing accuracy in case of incomplete test data records,
establishes a method for analyzing chi-square distribution-based firing accuracy data, and conducts
test data analysis on test data of a certain type of weapon. The effectiveness of this method is
proven by analysis results which have offered effective method for conducting test data analysis.

Introduction

In the equipment combat tests, firing accuracy test is one of the important test subjects which
may supply the effectiveness evaluation of weapon and firing control with confident test data.
Taking indirect-aiming gun firing as an example, the description of indicators of indirect aiming
firing accuracy includes dispersion errors and median errors of elements. For analyzing the
above-mentioned indicators based on test data, the coordinate of launching point of each round
(accurate to each round, each gun), the bomb-fall coordinate and aiming point coordinate (accurate
to each time's modification of gun sight and the results after shooting), as well as the detailed
process of test organization. However, In the process of carrying out the actual test, due to defects
in test design, incompleteness in test facilities, as well as the requirements on test based on actual
combat, etc., the missing or incompleteness of bomb-fall test records may occur, hence, no useful
conclusions may be drawn from test data, and accordingly no target set for test reached. Therefore,
to implement effective analysis on test data, firstly, the attribution problem of bomb-fall shall be
analyzed by adopting clustering method in the multivariate statistical analysis, followed by
estimation of firing accuracy and calculation of confidence degree based on chi-square distribution,
and at last, the number of tests added, determined.

Analysis Process Under the Conditions of Incomplete Test Data Records

Classification of firing errors.In gun firing, because each kind of method for determining
elements shall go through a lot of measurements, calculations, and other preparatory works, each
link may generate errors. Element error is a random vector with its starting point at aiming point,
and end point at dispersion center. Its projections on shooting direction (x-axis) and on the direction
perpendicular to shooting direction (z-axis) are respectively called distance errors (X.) and direction
errors (Z.) which determine all elements. X, and Z.are usually independent to each other and
obeying normal distribution, with its median errors denoted as E; and Ep.

The dispersion may cause the points of burst dispersing from dispersion center. The projections
of dispersion errors on x-axis and z-axis are called distance error (X;) and direction error (Z;) of
dispersion. X; and Z; are usually independent to each other and obeying normal distribution, the
dispersion’s distance median error is By and the direction median deviation (error) is B;. Any
deviation of one bomb-fall point against aiming point is called firing error or projecting error of the
point of burst. The distance error Xof shootingis X, + X, and direction error Zis Z. + Z;.
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The distance median error E, and direction median error E.of shooting may be obtainied from

following equations: E, = \/E5 + B3and E, = ’Efz + Bf

Analysis process under the conditions with incomplete testing data records.The
incompleteness and missing of part of test data records in test mainly contains the coordinate of
projection points of each shell and the modified sights in shooting process and the coordinate of rear
aiming points in shooting direction. When the coordinates of projection point of each shell is
unknown, which shells are projected from the same guncan not be distinguished, and so are the
grouping of shells. When the modified sights and the rear aiming points in shooting direction of
each shell are unknown, the elements errors of the shooting may not be made sure. In case data is
missing, the shells in short distances may be classified into one group, and the shells in the group
may be regarded as coming from same gun by using clustering method in the multivariate statistical
analysis. Based on the results of this classification, the dispersion median errors may be further
estimated, and the median errors of elements, roughly estimated. The analysis process is shown in
Fig. 1.
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Figure 1Analysisprocess under the conditions of incomplete test data records

Data Analysis Method on Firing Accuracy Based on Chi-square Distribution

Analyzing grouping attribution with Kmeans method.Set number of test groups as M,
number of fired shells of each group, as N, the number of total guns, as K, as well as the bomb-fall
coordinates of N shells in Group m testis (X, Zimi), i € [1, N]. Because no records about which
shells among bomb-fall points of each group of N shells are projected from same gun kept in the
Test Data Collection Table, therefore, first of all, the attribution issue of bomb-fall shall be analyzed
with clustering analysis method in multivariate statistical analysis. In detail, Kmeans method is
adopted, with N bomb-fall points each group being evenly divided into K collections, and each
collection containing N/K bomb-fall points, which come from same gun. The one time classification
process of Kmeans method is shown in Fig. 2.
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Figure2 Grouping analysis process using Kmeans method

Mark the coordinates of bomb-fall points of Type k as (xy;, z;),i € [1, N/K], the center of
gravity of Type k, (xy,z;). Because the initial random classification may affect the final
classifcation results, so in actual application, Kmeans method shall be adopted for multiple
classifications, andtheoptimal classification shall be selected by fowllowing the principle
ofminimum distances within the class as bellow:

min TRy T G — 102 + (2 — zi0) (1)

Coordinate conversion.The aiming points of each gunare unknown, because of part shortage of
such data as shooting intervals, distance difference, etc. Compared with gun range, gun spacing may
be ignored, therefore, for estimating dispersion errors in distance and direction, the coordinates of
bomb-fall points shall be converted to the right angle coordinate system XOZ with target center as
original point, the line between group center and target center as x-axis. In detail, set the coordinate
of target center on original coordinate system X'0O'Z’'as (x;,z;), the gun group center coordinates,
as (xp,z,). The conversion formula for converting the coordinate (x,z)in original coordinate
system X'0'Z'into the coordinate (X, Z)in new coordinate systemXOZis shown as follows:

X=(x—-—x)cos0 —(z—z;)sin0 )

Z =(x—x;)sinf + (Z—zt)cose( )
Wherefisthe direction angle among x-axis in coordinate system X'O’Z’ and the connection line
between launch point and target center.

Calculation of dispersion errors. Set the bomb-fall point coordinate of No.i shell of No.k group
in gruop No.m of tests as (X;xir Zmki)> L € [1, N/K], k € [1,K],m € [1, M], then the computing
formula for grouping center (X,,x, Zmi)0of Group No.k in Group No.m Test is as follows:

K <N/K K «N/K
= — . X , VA = — ) YA . 3
i= ) =
Xmk NZ =1 “‘mki mk N21_1 mkt( )

Then the dispersion errors of No.i shell of Group No.k is (XSykir ZSmki)-

XSmiki = Xmki = Xmk»  ZSmki = Zmki — Zmk(4)

Calculating freedom degree of dispersion errors.In all collections {(xS;ki)ZSmki)s i €
[1, N/K],k € [1,K],m € [1,M]} constituted by dispersion errors, there are altegeher MN

coordinates. Because each bomb-fall point group satisfies equationZ?':/f XSmpi = 0, Zf’:/f ZSmii = 0,

therefore, overall disperson errors have m(N — K) degrees of freedom.
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Estimation of dispersion metian errors based on chi-square distribution.Because dispersion
errors obey normal distribution, the following equation may be obtained

p2sM_ K SN st
S XM = K))()

p22%=125=12?’=/11{ ZSmki
B} -
Wherep = 0.6745for artillery constant,y?(M(N — K)is chi-square distribution with its freedom
degree being M(N — K), then
E(p* Ee1 Dt Ty X /MN = K)) = B3(7)

E(p* Ehes Shar T 255 /M(N — K)) = B (8)
Therefore, the estimated value of dispersion median errors of distance and direction are respectively
as follows:

B =02 S0y T TS 120 MOV = K)O)

X 2(M(N — K))(6)

By = "’\/pZZ%:lZ 1 D 25t/ MN = K)(10)

Calculationof confidence intervalsof dispersion median errors.The following marks are
introduced:

S, _\/2% XK SN K k52 /M(N — K)(11)

5 = [ Zlos B S a3 M n = (12

Then, the conﬁdence interval ofB;with its confidence degreebeing 1-ais as follows:

(oM = K)Sd/sz/z(M(N —K)), Py = K9S/ [2-a(MV = £0) )13)

And the confidence interval ofBswith its confidence degreebeing 1-ais as follows:

(p,/M(N - K)sf/\/xg/z(M(N —K)), pJM@N = K)Sf/\/)(lz_a/z(M(N - K))) (14)

Where the )(f/z(M (N —K))and Xlz_a/z(M (N —K))are the quantilea/2and1 — a/2onchi-square
distribution with its confidence degree being M(N — K).

Calculation of confidence degrees of dispersion median errors in given tolerance
conditions.In the analysis of test results, hoping that the estimated values of dispersion median
errorsB; and Byis wholly equal to true value is an impossible and unrealistic task, therefore, a
certain aviation between estimated value and true value is usually admissible, which is called
tolerance, marked as A. This value shall be determined according to actual conditions. In case of
existence of tolerance, the differences between estimated value and true value shall not exceed the
probability of tolerance. The probability is called confidence degree and calculated as follows:

£1@ = B = R0Sa [X&a(MON - K0) (15)
(@) = T = RS/ [ Xi—aya(MN = K0) (16)

Then, theconfidence interval of distance dispersion median error with its confidence
degreebeingl — ais[f;(a), f>(a)]. This formula denotes that according to the existing estimated
data By, the possibility for falling in intervals of[f;(a), fo(@) lis 1 — a. In case the true value
Btruly exists in that interval, the midpoint of the interval may be taken as estimated value, while
the differences between estimated value and true value of B; will be half of that intervals at most.
Therefore, set 4, = 0.5 X [f,(a) — fi(a)] as the tolerance with its confidence degree being
1 — a. Based on existing data, if the midpoint of confidence interval is takne as the estimated value
of B, then, the probability that thedifferences between true value and estimated value will not
exceed 4, willbe 1—a.
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Based on the above analysis, when a tolerance4is given, the problem is transformed into how to
solve a, so as to maked, = A,while the 1 — a is the the confidence degree corresponding to
toleranced, = A.

Calculate number of tests needing to be addedfor making the dispersion median errors to
fall in the given admissive scope. Section 3.6 and 3.7 mainly deal with the calculation of
confidence degrees to which the parameters may reach under the given tolerance conditions, or the
calculation of tolerance and confidence intervals estimated by parameters under the given
confidence degree conditions. But in reality, the estiamtion of parameters are needed to be put
below the given tolerance with a higher confidence degree, while the data obtained from existing
test results are not sufficient to supply information volume. In this case, tests need to be added. The
test numbers need to add shall be estimated according to existing test results so as to supply
theoretical directionfor the following added tests.

Following is a description baed on the example of distance dispersioni median error B,. In
Section 3.6, the confidence interval of B; under the confidence degree of 1 — amay be denoted as
follows:

(oN1S4/ J12 20, 0N8S40) [iays ) 17

Where, n = M(N — K)is the freedom degree of dispersion error, S; is the sample average value
in the distance direction of dispersion error, and both of them are only related to test data.
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Figure3Solution Flow Chart for Added Test Numbers

When confidence degree was determined, ais a constant, then, half of the width of confidence
interval is a function of freedom degreen, marked as4(n). Known from strong law of large
numbers, S;1s the standard deviation tending to dispersion error, therefore, when the new
Sgobtained from added tests has no big difference from the original S;, the width of confidence
interval then is mainly determined by the number of added tests, namely the numnber of
newly-increased freedom degree. Based on the above discussion, it is suggested to estimate the
number of tests needed so as to ensure the estimated value of B; falling in the tolerance 4 with its
confidence degree being 1 — a, namely, solving the n’ which makes A(n’) = A established.
While n'—n is the number of tests needing to add. The solving flow chart is shown in Fig. 3.

Estimation ofelements mideian errors. The process of analysis method of elements’ distance
and direction median errors is similar to that of dispersion error analysis, and the main differences
lie in the identification of error sources, here it will not go into detail.

Examples of Test Data Analysis

Taking the indirect aiming test of mortar platoon (equipped with four mortars of a certain type)
as an example, the tests of three subjects are conducted covering 4km, 4.8km and 6.2km. The
following is an analysis conducted on the subject with 4.8km shooting distance. In this subject,
three groups of tests are done with 64 shells shooting per group. The bomb-fall points of three
groups are shown in Fig. 4. Fig. 4 has described that optimum width fire shooting may be practiced
in mortar platoon, especially seen from the third group of data, the bomb-fall points obviously
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present an evenly stacking. Known from confirmation, three rounds of shooting are conducted in
third group test, four shells launched in each round of shooting per gun with no changes exerted on
sight and shooting directions in the whole process of tests. While in the process of the first two
groups of tests, after shooting four shells each gun, the No.2, No.3 and No.4 guns have respectively
modified five mils rightward. No detailed informaiton about aiming points were recorded in the
tests. Therefore, although the bomb-fall points of the first two groups of shooting tests appeared
stacking, the stacking is not evenly spread. It is difficult to judge which shells came from the same
gun, therefore, the data obtained from the first two groups of tests cannot be put into use.

) ?{"{‘\

ot Comeed

Figure4Dispersion Map for ThreeGroups’s Bomb-fall Points

As shown by Figure 4, the bomb-falls in third group’s test are classified according to the “Point
Suppression Data Acquisition Table "and in the sequence of projecting four shells per gun. In Fig. 5,
each heap of bomb-fall points is not distributed to the same gun, therefore, it may be concluded that
items are not recorded according to the sequence of shooting. As shown in Fig. 6, each heap of
bomb-fall points is distributed to the same gun. By comparing Fig. 5 and Fig. 6, the latter is much
closer to reality. The bomb-fall distribution model shown in Fig. 6 will be adopted in the following
data analysis.

Figure5 Dispersion Map for ThirdGroup’s Bomb-fall Points ClassifiedAccording to Guns
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Figure7 Change Curveof Confidence Degree of Dispersion Median Errors
Estimation of dispersion median errors of distance and direction.The dispersion median
errors of distance and direction obtained from third group’s tests data are respectively B; =
24.05m, By = 9.07m, the curve of confidence degree changing along with the admissive errors is
shwon inFig. 7.
Take toleranceA = 2. 3. 4. 6. 8. 10,respectively calculate the confidence degrees when
By = 24.05mand By = 9.07m, obtained results as shwon in Table 1.

TablelConfidence Degree of DispersionErrors
A (m) 2 3 4 6 8 10
B,Confidence Degree | 0.63 | 0.82 | 0.92 | 0.99 | 1.00 | 1.00
By Confidence Degree | 0.98 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

As shown in Fig. 7 and Table 1, if the existing test data are available, the amount of information
will be determined. The higher the acceptable tolerance, the higher the confidence degree of
estimated values. TakenB as an example, if the tolerance of B,not exceed 4m may be accepted, the
confidence degree of B; = 24.05m will be 92%, while if the tolerance of B; does not exceed 2m,
then the confidence degree of B; = 24.05m is only 63%.

The confidence degrees of dispersion median errors of distance and direction which may be
reached under the conditions of different tolerances are given inTable 1. The following Table 2 has
given the calculation results of the confidence intervals of Byand By under the given confidence
degrees. Actually, the width of confidence interval is two times that of tolerance.

Table 2.Confidence Intervalof Dispersion Errors

Confidence Degree 0.95 0.9 0.85 0.8 0.75 0.7
B,Confidence Interval | (20.4,29.3) | (20.9,28.3) | (21.3,27.8) | (21.6,27.3) | (21.8,27.0) | (22.1,26.7)
B¢Confidence Interval | (7.7,11.0) | (7.9,10.7) | (8.0,10.5) (8.1,10.3) | (8.2,10.2) | (8.3,10.1)
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Numbers of tests needed to add.The above analysis focuses either upon calculation of
estimated value's confidence degree under the conditions of admissive errors, or upon the
calculation of confidence interval (equivalent to calculation of admissive errors) under the
conditions of given confidence degree. In the data analysis of actual tests, the estimated value is at
least hoped to fall in a certain tolerance scope under the given confidence degree. But under the
circumstance that data are given, the information amount is determined. In case information amount
failed to support the estimated values’ falling in the scope of admissive errors with its confidence
degree, the information amount must be added, accordingly tests must be increasaed. The following
deals with how to add number of tests according to test data. The number of tests may be obtained
by calculating total number of tests minus the existing number of tests. As detailed down to the
dispersion median errors B; and By of distance and direction, the total number of shells need to
be calculated. The calculation results are shown in Table 3.

Table3Estimated Number ofShells Need to be Added to B; and By

Tolerance 2m 3m 4m 6m 8m 10m
Confidence By |Br| Bqa | Bf | Ba | Bf | Ba |Br | Ba | Br| By | Bf
95% *286 | 47 | *¥131 | 25 | *77 | 18 | 39 | 12| 25 | 10 19 9
90% *203 | 35| *94 | 20 | 56 | 14 | 29 | 10 | 19 8 15 8
85% *157 |28 | *74 | 16 | 44 | 12 | 24 9 16 8 13 7
80% *125 | 24 59 141 36 | 11 | 20 | 8 14 7 11 7
75% *102 | 20 49 121 30 | 10 | 17 8 12 7 10 6

Totally, 64shells were used in the Group III Test. In Table 3 and Table 4, the number (marked
with "*") larger than 64 denotes the number of tests to be added for making estimated values falling
in the scope of tolerance under the given confidence degree. For instance, in Table 3, if trying to
make the errors of estimated value B; = 24.05m less than 2m with the confidence degree being
70%, 20 shells should be increased. As shown in Table 4, the errors of the estimated value
By = 9.07m obtained from the existing test data will not exceed 95%. This result is consistent with
that of Table 1.

Result analysis.By summarizing analysis data of test subjects with 4km, 4.8km and 6.2km, the
relationship between the dispersion median errors of mortar of a certain type and the shooting
distance is obtained by adopting regression analysis, and shown in Table 4.

Table 4 Relationship of B;(m) and Br(m) with the Changes of Gun RangeD

Gun Range D 4km 4.5km 5km 5.5km 6km 6.2km
Data sources B, Bf | By Br | Br | Bf | By Bf | By | Bf | By B;
Testl analysis data 20.5 | 6.3 (22.65|8.1|24.8] 9.9 |26.95/11.7|29.1{13.5|29.96 | 14.22
Tactical and technical index data 26.7 | 13.3 1 30.0|15.0{33.3| 16.7 | 36.7 {18.3|40.0|20.0| 41.3 | 20.7
Firing table data 149 | 3.7 |169]|4.1|189| 44 1209|4923 |55]| 23.8 59

Under suchconditions that tolerance 4is equivalent to 10% of tactical and technical index, the
confidence degrees of test analysis obtained from teating data samples are all larger than 80%. The
correspondence of test analysis data with the tactical and technical index data and firing table data
has proved that the analysis results may be used in the data input of operational effectiveness
evaluation and model verification.

Summary

In the test of equipment operation, firing accuracy is one of theimportant test subjects, which
may supplyeffectiveness evaluation of weapon and firing control with reliable test data. This paper
has put forward ideas for analyzing firing accuracy under the conditions of incomplete test data
records by combining the characteristics of gun firing and by separating firing errors. On the basis
of determining the attribution of bomb-fall by using method of clustering, the analyzing method for
firing accuracy based on chi-square distribution was established and the test data analysis was
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conducted on the test data of one type of weapon. The results of analysis show that the method was
effective and may be used for conducting test data analysis as effective means.

Acknowledgement

In this paper, the research was sponsored by the Defense Pre-research Project (Project
No0.513300504) andthe Pre-research Project Fund of Key Laboratory of Science and Technology for
National Defence (Project No.9140C900401130C90001).

References

[1] Firing Accuracy Analysis of Vehicle-mounted Howitzer, Cao Ning, Nanjing University of
Science & Technology, 2013.

[2] Research on Testing Method for Firing Accuracy of MLRS, Yao Zhi Jun, Nanjing University
of Science & Technology, 2008.

[3] Principle for Evaluation of Firing Efficiency (first edition). Cheng Yun Men, Beijing: People's
Liberation Army Publishing House, 1986.

[4] Research on Simulation of Gun Firing Accuracy, Yang Bo Zhong, Chen Yun Sheng and Cheng
Xian Jin, Journal of Nanjing University of Science & Technology, 2002, 26(2): 127-130.

[5] Research onEvaluation Method for System Accuracy of Modern SP Gun Howitzer, Tang Xue
Mei and Yi Qun Zhi, Journal of Gun Launch & Control, 2001,1: 28-33.

62




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /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
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 PDFs that match the "Required"  settings for PDF Specification 4.01)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




