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Abstract. Fitts' Law is a famous and highly satisfactory model to predict
movement times in ergonomic studies. The original Fitts' Law only considers
one-dimensional movements. In the field of human-computer interaction how-
ever one has to deal with at least two dimensions. Due to inconsistency in pre-
vious research concerning the integration of the motion angle into the Fitts'
formulation, we investigated the influence of this factor on movement times and
errors systematically. 30 subjects, separated in two age groups (younger: 21-36
years, elderly: 58-77 years) were tested in executing a pointing task on a large
touch screen. The results reveal that the motion angle has a sinusoidal effect on
the movement time for both age groups. Subsequently Fitts' Law was refined by
an additional summand which is an explicit sine function of the motion angle.
Based on our findings we give practical recommendations where to arrange in-
formation elements on large touch screens.
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1 Introduction

Although Fitts' Law is a strong model to predict movement times the role of the mo-
tion angle in two-dimensional pointing tasks is still unclear. In this study we investi-
gated the angle-effect regarding movement time and error rate in detail. Based on the
results a refined model of Fitts' Law was built and evaluated. Besides theoretical im-
plications the results provide practical recommendations for the spatial arrangement
of information elements on large touch screens.

Large touch screens provide a promising alternative to classical computer worksta-
tions in application areas where one has to display and manipulate complex informa-
tion at once (plant design, project management, architecture, etc.). With touch screens
the way people interact with computers has changed as the separation between infor-
mation input and output is repealed. Research has shown that this interaction-technique
can be beneficial for many user-groups, particularly for the elderly [10, 11, 13, 14, 15].
To display complex information and to enable natural input the touch screen technol-
ogy has developed to large scaled multitouch screens. The effectiveness and efficiency
of information input however depends highly on the ergonomic design of the user-
interface. When transferring software originally designed for classical desktop
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computers to large touch screens one has to consider that the regular button size used
in many software systems is optimized for mouse input and that movements of the
hand-arm-system are error prone when buttons are located in the upper parts of the
touch screen. Crucial questions are where to display menus, buttons or icons on large
touch screens, and which size these elements should have in order to enhance pointing
performance. To determine ergonomically “optimal” target sizes and target positions
Fitts' Law provides a highly satisfactory model. Fitts' Law states that the movement
time (MT) is linearly dependent on the index of difficulty (ID) of a pointing task. The
ID of a movement is defined as the dyadic logarithm of the quotient of amplitude of
the movement (A) and target width (W):

MT = a + blog, 2*A/W) . (1)

Fitts' original study only considered one-dimensional movements; however on
large touch screens one has to deal with two-dimensional movements. To adopt Fitts'
Law to bivariate pointing one has to consider two potential influencing factors: the
definition of the target width and the motion angle between the starting position and
the target object. In the present study we focus on the motion angle.

A literature analysis showed that in 1954 Fitts already found an angle effect con-
cerning the error rate. He mentioned that pointings to the left side (180°) are more
accurate than pointings to the right (0°) [8]. Two decades later, when adopting Fitts'
Law to human computer interaction, Card et al. (1978) analyzed performance in text
selection regarding different angles (0°-360°, in 45° increments) using a mouse, a
joystick, step keys and text keys. They found that the motion angle has a significant
effect for every investigated input device except for the mouse. For the joystick for
example the movement time is slightly higher (3 % of the mean movement time)
when the target is approached diagonally [2]. In 1991 Boritz et al. investigated the
approach angle for different pieces of pie menus (0°-360°, in 45° increments) and the
time to move the mouse cursor to the target. They found that the movement time is
higher for 270° than for 0° [1]. MacKenzie et al. (1992) compared motion angles of
0°, 45° and 90° in bivariate pointing tasks using standard mouse input. In accordance
to Card et al. they found that movement time is higher when the motion angle was 45°
than when it was 0° or 90° [12]. Whisenand & Emurian (1999) examined the effect of
the motion angle (0°-360°, in 45° increments) on the movement time and accuracy in
a discrete drag-drop and point-select task with squared and circular target objects
using a computer mouse. They found the highest movement times for 90° and 270°.
The lowest movement times were found for 180° and 0° [16]. Iwase & Murata (2002,
2005) examined the effect of motion angles (0°-360°, in 45° increments) in more
detail. In their study with elderly subjects using either a touch panel or a mouse for
input, they found differences in movement times for motion angles of 0°, 45°, 90°,
135°, 180°, 225°, 270° and 315° degrees. For touch panels they found a periodical
sinusoidal relationship between movement time and angle defined by the following
function [9, 13]:
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MT = o-d - flogy s + y-sin 260 + -sin 0 + ¢ . )

In which a, g, y, 0 and ¢ are the multiple regression coefficients, d is the distance,
s is the target size and @ is the angle between start- and target object. Du et al. (2007)
also report a sin-curve pattern in their investigation of pointing tasks on a board [5].

As there is inconsistency in previous research in how to include the factor motion
angle to Fitts' Law the aim of this study is to investigate the influence of this factor on
movement time and errors systematically.

2 Method

The study included a pointing task with target objects varying their position on the
screen to answer the question how the motion angle influences movement times and
error rates. The data was analyzed with respect to the age of the participants in order
to gather information about age related changes in pointing performance.

2.1 Subjects

Altogether, a sample of 30 right-handed subjects was tested in the experiment. They
were paid volunteers aged from 21 to 77 years. The subjects were divided by age into
two groups with 15 persons each. The age of the younger group (9 male, 6 female)
ranged from 21 to 36 years (M = 29.39, SD = 4.52); the age of the older group
(8 male, 7 female) from 58 to 77 years (M = 67.82, SD = 5.47).

2.2 Apparatus

The hardware used to register the pointing movements was the so termed “Diamond-
Touch” screen developed by Circletwelve Inc. [3]. The DiamondTouch screen is
basically a tabletop device (projection area 865 mm x 649 mm, 4:3 ratio) with a
touch-sensitive surface of 1070 mm in diagonal. The images are projected from top.
Through capacitive coupling between a transmitter array located in the touch surface
and separate receivers the subjects sit on, the attached computer can distinguish mul-
tiple touch inputs. The physical setup of the system consists of the DiamondTouch
screen connected to a PC via USB cable, and a video projector (1600 x 1200 pixel)
mounted above the tabletop and aimed down onto the touch surface.

2.3 Procedure

The pointing task was carried out with the DiamondTouch screen lying on a table
with a height of 755 mm. The subjects were seated on a chair in front of the Dia-
mondTouch screen. The investigator demonstrated and supervised a sample target
block to familiarize the subject with the task and the test environment. The subjects
were instructed to point as quickly and as accurately as possible. In the experimental
task the participants had to point with the right index finger from the start position
(@ =20 mm) located in the centre of the table to a target object (@ = 40 mm). The
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start Sbject

Fig. 1. Sketch of the experimental setup. Exemplarily shown for a starting position at 0°.

size of the start position was chosen according to the 95th percentile of index finger
width for men [4]. Each subject completed eight blocks. A block consisted of 38
pointings in that the position of the target object varied from 0° (pointings to the right
side) to 180° (pointings to the left side) in 10° increments and back from 180° to 0° in
10° increments. The subjects started alternately with pointings where the target was
located at 0° or 180°. This setting was first executed with an amplitude of 400 mm,
followed by an amplitude of 200 mm (Figure 1).

2.4 Data Analysis

Movement time data and errors were aggregated into a mean movement time in milli-
seconds and a mean error rate in percent (in decimals) for each participant. The sig-
nificance level for each analysis was p=0.05. The statistical software package SPSS
Version 17.0 was used to compute the descriptive and inferential statistics.

3 Results

3.1 Descriptive Analysis

Movement Times. In Figure 2 the mean movement time data of the 200 mm condi-
tion is depicted depending on the angle (0°-180°). In fact, the movement time of both
age groups clearly varies over the angle in a periodical pattern similar to the sin-
curve. In both age groups the lowest movement time was found for an angle of 30°
(young: 284 ms; old: 312 ms), the highest movement time was found for an angle of
140° (young: 357 ms; old: 361 ms). As obvious, the movement time of the older age
group lays approximately 21 ms above the movement time of their younger counter-
parts.

The time data for the 400 mm condition (see Figure 3) follow the same sin-shaped
pattern for both age-groups. In the younger age group, the lowest movement time was
found for an angle of 40° (411 ms), in the older age group the fastest pointing oc-
curred at a 20° angle (437 ms). The highest movement time occurred at a 160° and
180° angle respectively for the younger (484 ms) and the older age group (520 ms).
Again, the movement time of the older age group is approximately 30 ms higher.
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Fig. 2. Movement time data of the 200 mm condition for both age groups
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Fig. 3. Movement time data of the 400 mm condition for both age groups
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Fig. 4. Error rate data of the 200 mm condition for both age groups
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Error Rates. For the 200 mm condition Figure 4 depicts the mean error rate in per-
cent (in decimals) for each angle and both age groups (please note that the number of
pointings per angle is 16). For both age groups the angle has low impact on the error
rate. The mean error rate varies rather unsystematically around 0.14.

The investigation of the 400 mm condition results in a similar error pattern for both
age groups. The highest error rate is found in both age groups between 0° and 20°
degree with a mean error rate around 0.38 for the younger and a mean rate around
0.55 for the elderly. By trend, the error rate decreases in the range of 20°
(young=0.43 /0ld=0.53) up to 110° degree (young and o0ld=0.09), reaching minimum
values at 130° (young=0.05) and at 120° (0ld=0.08).
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Fig. 5. Error rate data of the 400 mm condition for both age groups

3.2 Analysis of Variance (ANOVA)

Regarding the assumptions of inferential statistics, it must be noted that the KS-Test
indicated significant deviations from normal distribution for at least some of the
movement time (19 of 76) and error rate data (40 of 76). However, the overall pattern
of the data is bell-shaped and ANOVA provides a robust measure when the sample
size is equal across the groups [7]. Mauchly test indicated that the assumption of
sphericity had been violated; degrees of freedom were thus corrected using Green-
house-Geisser estimates of sphericity. Additionally, the variable w? for repeated meas-
ures was calculated to quantify the strength of significant effects [5, 7].

Movement Time. The mean movement time for each angle was analyzed with
ANOVA. For the 200 mm condition a significant main effect of movement time was
found relating to the angle (F(9365225=17.42, p=0.000) and a medium effect size of
®»?=0.33 within subjects was calculated. An additional significant effect was found for
age group (F(; ¢6=45.19, p=0.000) and a large effect size of »?=0.60 between subjects
occurred. In addition the interaction between angle and age group is significant
(F9.83.65225=9.25, p=0.000, ©?=0.19). Thus, angle had different effects on movement
time depending on the participant’s age group.
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For the 400 mm condition significant effects of angle (Fs.92.267.65=26.59, p=0.000),
age group (F(30=14.90, p=0.001) and a significant interaction effect of angle and
age group (Fg 33 652.25=4.82, p=0.000) were found. Here the effect size of the angle is
larger with ©?=0.45. Age has a medium effect size of ®?=0.32 within subjects. The
interaction effect of angle and age group is low with ®>=0.11.

Error Rate. Regarding the error rate for the 200 mm condition, the results of the
ANOVA do not show any significant effects or interactions of within or between-
subject factors. In the 400 mm condition a significant effect of angle was found
(F6.99,194.84=33.47, p=0.000) and a large effect size of w?=0.52 within subjects was
calculated.

3.3 Building of a Refined Model

In accordance to our findings a nonlinear sinusoidal model on the basis of movement
time, motion angle, amplitude and target width was build in order to refine Fitts' Law.
Therefore the ID formulation is expanded by an additive sinusoidal term:

MT = a + b-ID + c-sin (20) . 3)

The results of performance modeling are listed in table 1 for both age groups.

Table 1. Parameters and coefficients of determination of the refined model

Age group a b c R?
Young -111.58 129.83 -35.70 984
o1d -121.83 139.25 -30.25 981

In Figure 6 the empirical and modeled movement time data are depicted for the
two distances and both age groups.
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Fig. 6. Empirical and modeled movement time data

This manifest model yields a high fitting with the experimental data, resulting in a
R? of 0.984 for the younger age group and a R? of 0.981 for the older age group.
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4 Discussion

The results unambiguously show that there is a significant influence of the factor
motion angle in bivariate pointing tasks. The movement time data varies in a clear
sinusoidal pattern across the angles investigated. This sin pattern is evident at both
amplitudes — 200 mm and 400 mm — and for both age groups. Regarding the age of
the participants, the mean movement times of the older age group are significantly
higher than the movement times of the younger age group. Depending on the age
group and the amplitude we found the lowest movement times for motion angles
between 20° and 40° and the highest movement times for motion angles between 140°
and 180°. Regarding the error rate, the results differ for the two amplitudes. For the
400 mm amplitude a significant angle effect was found for both age groups. The error
rate decreases in the range of 0° up to 90° and then keeps a minimum for both age
groups. For the 200 mm amplitude we found no significant angle effect; the mean
error rate is nearly constant over the angle.

The sinusoidal pattern of movement times depending on the angle is in accordance
with findings of Iwase & Murata [9, 13] and Du [5]. Moreover we found this effect to
be evident for 10° angular steps, at two different amplitudes and for a wide range of
age. The appeal of Fitts' Law lies in its simplicity and the remarkably good fitting. By
adding a term representing the sinusoidal curve to Fitts' original formulation, the
effect of the motion angle can be modeled easily.

With the account of errors it is also possible to give practical recommendations for
the field of interface and software design concerning the spatial arrangement of but-
tons or menus on large touch screens. Certainly, the question where to display infor-
mation elements in order to enhance effectiveness and efficiency of information input
depends on the task characteristics and the importance of either speed or accuracy. If
the objective is to point a button in preferably short time, it should be located in the
right part of the screen (20°-40°) though a higher error rate has to be accepted. In
contrary if the accuracy is most important it depends on the amplitude. For an ampli-
tude of 400 mm we recommend a motion angle of 90° as the lowest error rates occur
between 90° and 180° and coevally (in this interval) the movement time is lowest for
90°. Whereas for a smaller amplitude (200 mm) an angle between 20°-40° should be
preferred as the error rate remains nearly constant.

The focus of the present study was to identify the influence of the factor angle on
the movement time and to refine Fitts' Law by this factor. This was done systemati-
cally by varying the factor angle in 10° steps between 0° and 180°. The amplitude was
varied in two steps; the target width was kept constant. Since just two amplitudes and
one target width were investigated, it is only possible to generalize the results to a
limited extent. Certainly, there is need to validate the refined model in a more applied
setting using a larger ID range by investigating a broader range of amplitude and
target width combinations.

In this study we could show that the motion angle clearly affects the user perform-
ance in bivariate pointing tasks and that the refined model leads to a significant better
movement time prediction than Fitts' original law. In order to design software for
large touch screens we therefore recommend using the refined model.

Acknowledgments. This research was funded by the German Research Foundation
according to the priority program no. 1184, Age-differentiated Work Systems.



628

S. Vetter et al.

References

10.

11.

12.

13.

14.

15.

16.

. Boritz, J., Booth, K.S., Cowan, W.B.: Fitts’ law studies of directional mouse movement.

In: Proceedings of Graphics Interface, pp. 216-223. Canadian Information Processing
Society, Toronto (1991)

Card, S.K., English, W.K., Burr, B.J.: Evaluation of mouse, rate-controlled isometric joy-
stick, step keys, and text keys for text selection on a CRT. Ergonomics 21, 601-623 (1978)
Dietz, P., Leigh, D.: Diamondtouch: a multi-user touch technology. In: Proceedings of the
ACM Symposium on User Interface Software and Technology, New York, pp. 219-226
(2001)

DIN 33402-2: Ergonomie KorpermaB3e des Menschen Teil 2: Werte, Deutsche Fassung EN
I1SO 33402-2 (2005) (in German)

Du, J., Shi, H., Yuan, X.-g.: Modeling of human’s pointing movement on the effect of
target position. In: Duffy, V.G. (ed.) HCII 2007 and DHM 2007. LNCS, vol. 4561, pp.
48-55. Springer, Heidelberg (2007)

Field, A., Hole, G.: How to Design and Report Experiments. Sage Publications, Thousand
Oaks (2007)

Field, A.: Discovering Statistics Using SPSS. Sage Publications, Thousand Oaks (2009)
Fitts, P.M.: The information capacity of the human motor system in controlling the ampli-
tude of movement. Journal of Experimental Psychology 47, 381-391 (1954)

Iwase, H., Murata, A.: Empirical study on improvement of usability for touch-panel for
elderly - comparison of usability between touch-panel and mouse. In: IEEE International
Conference on Systems, Man, and Cybernetics, pp. 252-257 (2002)

Jochems, N.: Altersdifferenzierte Gestaltung der Mensch-Rechner-Interaktion am Beispiel
von Projektmanagementaufgaben. Dissertation RWTH Aachen, Shaker, Aachen (2010) (in
German)

Luczak, H., Schlick, C., Jochems, N., Vetter, S., Kausch, B.: Touch Screens for the
Elderly: Some Models and Methods, Prototypical Development and Experimental Evalua-
tion of Human-Computer Interaction Concepts for the Elderly. In: Haftor, D., Mirijamdot-
ter, A. (eds.) Information and Communication Technologies, Society and Human Beings:
Theory and Framework, ch. 11, pp. 116-135. IGI Global, Hershey (2010)

MacKenzie, L.S., Buxton, W.: Extending Fitts’ law to two-dimensional tasks. In: Proceed-
ings of the ACM Conference on Human Factors in Computing Systems - CHI 1992, pp.
219-226. ACM, New York (1992)

Murata, A., Iwase, H.: Usability of touch-panel interfaces for older adults. Human
Factors 47, 766776 (2005)

Pak, R., McLaughlin, A.C., Lin, C.C., Rogers, W.A., Fisk, A.D.: An age-related compari-
son of a touch screen and a novel input device. In: Proceedings of the Human Factors and
Ergonomics Society 45th Annual Meeting, pp. 189-192. Santa Monica, CA (2002)

Rau, P.P., Hsu, J.: Interaction devices and web design for novice older users. Educational
Gerontology 31(1), 19-40 (2005)

Whisenand, T.G., Emurian, H.H.: Analysis of cursor movements with a mouse. Computers
in Human Behavior 15, 85-103 (1999)



	Fitts' Law in Bivariate Pointing on Large Touch Screens: Age-Differentiated Analysis of Motion Angle Effects on Movement Times and Error Rates
	Introduction
	Method
	Subjects
	Apparatus
	Procedure
	Data Analysis

	Results
	Descriptive Analysis
	Analysis of Variance (ANOVA)
	Building of a Refined Model

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




