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Perception of simultaneous simulations
of two rotating spheres in the same visual locale

J. TIMOTHY PETERSIK
Southeast Missouri State University, Cape Girardeau, Missouri 63701

In many three-dimensional (3-D) simulations of a rotating object, the perceptual task facing
the observer is formidable. Nonetheless, the spontaneous percept is usually coherent; that
is, a rigid 3-D object rotating in depth is perceived. In the present experiment, observers
viewed a stroboscopic display consisting of 100 randomly located luminous dots that simu-
lated the simultaneous rotation of two concentric spheres. Under appropriate conditions of
presentation, observers could spontaneously discriminate the relative rotations of the two
spheres. Phenomenal reports of the subjects were also recorded.

Petersik (1979) has reported two experiments that
demonstrate that the three-dimensional (3-D) percepts
that result from computer-animated dynamic perspective
simulations of rotating spheres are remarkably insensi-
tive to the addition of visual noise. In one experiment,
the internal volume of a sphere was specified by the
apparent movement and perspective transformations of
short vectors. A change from frame to frame in the
orientation of the vectors that composed the simulation
reduced, but did not destroy, the perceived depth of the
sphere and the subjects’ rotation judgment accuracy.
In the remaining experiment, the display consisted of
50 small luminous dots. A certain number of these dots
were continuously transformed and moved according to
the rules of perspective (the signal dots). The signal dots
therefore specified the structure and rotation of a trans-
parent sphere partially filled with luminous dots. How-
ever, the remaining dots of the simulation simply moved
to and fro randomly across the same area of the display
as that covered by the projection of the sphere. These
randomly moving dots constituted two-dimensional
(2-D) noise. Displays consisting of as little as 9% signal
dots and 91% noise dots were found to elicit accurate
rotation-direction judgments, as well as quantitatively
and qualitatively “good” sensations of the volume of the
simulated sphere. Such displays were so surprising and
compelling that we tried to find a source of “structured
noise” that might interfere with the visual system’s
ability to detect dynamic perspective transformations
and to consequently construct 3-D percepts of objects
in rotation. Accordingly, we created new computer-
animated displays in which the simultaneous rotation
of two concentric spheres was simulated.

The present study was conducted in the laboratory of Allan
Pantle at Miami University. The author is indebted to Dr. Pantle
for his donation of space and equipment. Many thanks are due
Kimberly Kurtz for her patient service as an observer. Requests
for reprints should be addressed to J.Timothy Petersik,
Department of Psychology, Southeast Missouri State University,
Cape Girardeau, Missouri 63701.
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In order to understand the rationale for these displays
more clearly, the reader is asked to imagine the projec-
tion of two stationary transparent spheres, each of
which contains 50 luminous dots within its volume.
Both spheres occupy the same region of the visual
field. With stationary spheres and a stationary observer,
the percept will be of a flat circular surface randomly
dotted with luminous points. Next, imagine the polar
projections produced when both spheres begin to
rotate. In the projections, approximately half of all dots
will be moving from left to right at any point in time.
However, half of those left-to-right dots will “belong”
to one sphere, while half will belong to the other.
Similarly, half of all right-to-left moving dots will
belong to each sphere. The task of perceptually con-
structing two coherent spheres from such information is
compounded by the fact that the two spheres may be
rotating in either the same or opposite directions. If
both concentric spheres rotate in the same direction and
at the same angular speed, then, in the projections of
the spheres, all of the dots moving in a single direction
(c.g., right to left) will belong in the same half of their
respective spheres; that is, they will all belong in either
the “front” or “rear” half of the respective spheres,
depending upon whether the rotation is clockwise or
counterclockwise. On the other hand, if the spheres
are rotating in opposite directions, in the projections of
the spheres, some of the dots moving in a given direction
will belong in the front half of one of the spheres, while
other dots moving in the same direction will belong in
the rear half of the other sphere. With such seemingly
incompatible perspective information distributed over
the same area of the visual field, one might expect that
an observer could not easily and spontaneously segregate
the moving dots into two simultaneously rotating
spheres. However, data from the present experiment
show that when simulations of two simultaneously
rotating spheres are viewed, the resulting percept is
frequently of two distinct spheres, each with its own
unique 3-D structure and rotation direction. Further-
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more, regardless of their subjective impressions of such
displays, observers can almost always report whether the
two spheres rotate in the same or opposite directions.

METHOD

Stimuli and Apparatus

Stimuli for the present experiment were computer-animated
simulations of the polar projections of the simultaneous rotations
of two transparent spheres partially filled with randomly posi-
tioned luminous dots.! A computer-animation method described
by Braunstein (1976) was adapted to produce these simulations.
In general, the computer first creates the internal representations
of the 3-D locations of several points within two distinct concen-
tric spheres and then determines their 2-D projections. The
2-D projections are then stored as one “frame” of a simulation.
After this has been done a number of times for the same two
spheres in each of a number of equally spaced positions of a
cycle of rotation, the computer has constructed a “movie” of
the rotating spheres. Such display sequences were created on-line
during the course of the experiment by a PDP-11/10 mini-
computer (DEC), and they were displayed by the same computer
on the face of an oscilloscope coated with P31 phosphor. Each
of the simulated spheres contained 50 dots, so that the entire
display consisted of 100 moving dots. A new random arrange-
ment of the positions of the dots was established for each new
simulation, so that no recognizable subpatterns of dots existed
over trials. When viewed from a distance of 200 cm, each con-
stituent dot subtended a visual angle of 1.5 min. The luminance
of each component dot was 4.39 cd/m?2.

Each simulation consisted of only 30 frames, so that the
positions of the spheres in their cycles of rotation changed by
12 deg from frame to frame. The frame duration of each simula-
tion was 100 msec, whereas the interframe interval (IFI) varied
between 10 and 100 msec.

One of the spheres in each simulation (the C sphere) always
remained constant with respect to two parameters of presenta-
tion, namely, size and simulated projection distance. The
diameter of the C sphere subtended 2 deg visual angle. The
C sphere was constructed to simulate the perspective information
of a physical sphere viewed from a distance of 3.0 sphere radii
from the center of the sphere. That is, the simulated projection
distance was 3.0 sphere radii. The second sphere of any simula-
tion (the V sphere) was variable with respect to the size and
simulated projection-distance parameters. For one-third of all
trials, the diameter of the V sphere subtended 1, 2, or 2.9 deg
visual angle. On any trial, the simulated projection distance of
the V sphere was 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, or 4.0 sphere
radii. Viewing distance was not varied to accommodate changes
in simulated projection distance, since Hershberger and Urban
(1970), using a similar type of rotation simulation, have
determined that “‘the veridicality of judgments of direction of
rotation varied as an inverse function of [simulated] projection
distance and was unaffected by viewing distance”™ (p. 135)
(see also Petersik, 1978).

Since the size and dot density of the V sphere varied among
three levels, the space-average luminance of these displays also
varied from condition to condition. However, pilot research
(Petersik, 1978) has shown that luminance variations between
threshold and over 1 log unit above threshold do not affect the
quality of the percepts, nor the performance of subjects on
objective measures. In the present experiment, the luminance of
the displays was always above threshold and never reached a
level of 1 log unit above threshold.

Details regarding these displays are presented elsewhere
(Petersik, 1978, 1979). In the present experiment, each simula-
tion was invisibly constructed by the computer prior to each
trial and was stored in memory in the form of subpictures; the
entire sequence was displayed upon completion of the final
subpicture. Each display sequence was preceded by a 3-sec
blinking warning light.

Subjects

Subjects were two highly practiced psychophysical observers,
each of whom had a minimum of 30h experience viewing
single-sphere rotation simulations prior to this experiment.
Observer K.K. was an undergraduate volunteer who had no
knowledge of the purpose of the experiment. Observer T.P.
was the author.

Procedure

Each subject served in 10 experimental sessions, each held on
a different day. The computer controlled each experimental
session and recorded responses. Displays were viewed with both
eyes and without a fixation point, except for the waming light
that appeared at the screen location corresponding to the center
of the simulated rotating spheres. Each subject sat directly in
front of the display oscilloscope at a distance of 200 cm and
minimized head and eye movements. The oscilloscope was
approximately at eye level. Each display was viewed in a nearly
dark room. There was some ambient illumination between trials
when the subject used a night-light to view the computer Teletype
keyboard. Each subject viewed the simulations globally without
fixating local areas of the display.

During a single experimental session, a subject viewed one
block of 42 different displays resulting from the factorial com-
bination of three V-sphere sizes, seven simulated V-sphere
sizes, seven simulated projection distances, and two interframe
intervals (IFIs). The order of presentation was random. On
each trial the computer randomly determined the rotation
direction of each sphere, yielding an a priori probability of .5
that the two spheres would rotate in the same direction.
Immediately following each trial, the subject pressed one of two
keys to indicate whether the two spheres rotated in the same or
opposite directions. Also, the phenomenal observations of each
subject were recorded. About 30 sec elapsed between trials as
the computer constructed the next sequence of simulation
frames. No feedback was provided after trials.

The objective data were analyzed by analysis of variance
procedures.

RESULTS

Phenomenal Observations

Despite the complexity of the information contained
in the present displays, in the 10-msec IFI conditions,
subjects had little difficulty establishing and maintaining
a constant and coherent percept of the 3-D structure of
at least one of the two spheres. On at least half of the
10-msec IFI trials, two 3-D spheres were perceived in
simultaneous rotation, regardless of whether their
rotations were in the same or opposite directions. On
the remaining trials, the 3-D structure of the second
sphere ““faded in and out.” On a few trials, the structure
of the second sphere was never perceived.

Generally, none of the spheres in the 100-msec
IF1 conditions appeared as complete or full as the
spheres in the 10-msec IFI conditions. In the 100-msec
IFI conditions, the 3-D structure of both spheres was
rarely perceived at one time. On approximately one-
third of all 100-msec IFI trials, no 3-D sphere was
perceived. However, the observers had occasional sensa-
tions of structureless depth on such trials. On one-
third of the remaining trials, at least one sphere rotating
in depth was perceived, although, as mentioned, it was
not as “good” (in the Gestalt sense) as spheres in the
10-msec IFI conditions. Finally, on the remaining one-
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third of the 100-msec IFI trials, two spheres were
perceived, but they only rarely appeared simultaneously.
It was occasionally noted that such spheres fragmented
and temporarily lost all structure. Across all conditions,
perception of the V sphere seemed to be easiest when its
diameter was largest.

Same-Different Judgments

Table 1 shows the results of this experiment with
respect to the IFI and V-sphere size variables, collapsed
over simulated projection distance, for each subject.
Each entry shows the percentage of correct same-
different judgments for a particular combination of
IFT and V-sphere size. As might be expected given the
phenomenal reports, the 10-msec IFI conditions resulted
in better relative rotation discrimination than did the
100-msec IFI conditions. When collapsed across all
other variables, the average difference in the percentage
of correct same-different judgments between the 10-msec
and 100-msec IFI conditions was 13.7%. However, in
spite of the poor subjective percepts produced by the
simulations in the 100-msec IFI conditions, and in spite
of the inferior discrimination performance that they
elicited, four of the six 100-msec entries in Table 1 are
nonetheless 3 or more standard errors above a chance
level of responding. This finding suggests, and it was also
the subjective impression of the subjects, that rotation
can be detected in the absence of the perception of
3-D structure. Table 1 also shows that, at least with
respect to the 10-msec IFI simulations, relative rotation
discrimination improved as a monotonic function of
V-sphere size. These findings are somewhat counter-
intuitive, since one might expect that when the V sphere
and C sphere are identical in size they would be the most
difficult to segregate perceptually.

Figure 1 shows, for each of the three sizes of the
V sphere, the mean percentage of correct same-different
judgments as a function of the simulated projection
distance in the 10-msec IFI displays. Since the 100-msec
IFI displays did not elicit phenomenally good percepts
of two rotating spheres, the objective data from those
conditions were not analyzed further.

The first observation of interest regarding Figure 1
is that no combination of V-sphere size and simulated
projection distance elicited chance performance from
the two subjects. Especially for the largest V-sphere size
(2.9 deg, solid squares), the relative rotation of the two
simulated spheres was nearly always detected. As shown

Table 1
Mean Percentage of Correct Same-Different Judgments as a
Function of Sphere Size (in Degrees) and IF1

10-msec IFI 100-msec IFI

Sphere Size Sphere Size
Subject 1 2 2.9 1 2 29
KXK. 85.7 86.1 90.0 68.6 67.1* 729
T.P. 74.3 77.1 92.9 61.4* 729 81.4

*Percentages less than 3 standard errors above chance (all others
are at least 3 standard errors above chance).
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Figure 1. Percentage of correct same-different rotation-
direction judgments as a function of simulated projection
distance (in sphere radii). Separate curves are for V spheres
(variable spheres) of different sizes: ms, 2.9 deg; 2s, 2 deg;
es, 1 deg. Arrow over the abscissa indicates the simulated pro-
jection distance of the C sphere (constant sphere). Arrow beside
the ordinate is the mean percent correct for the 2.9-deg V-sphere
conditions.

in Figure 1, the percentage of correct same-different
judgments for the 2.9-deg V-sphere conditions did not
vary much from the mean of 90.7% (arrow on the
ordinate), regardless of simulated projection distance.
On the other hand, the data from the intermediate and
small spheres reveal a significant effect of simulated
projection distance (p =.034). Up to and including a
simulated projection distance of 3.5 radii, the percentage
of correct judgments declines almost linearly with
increasing V-sphere projection distance (decreasing per-
spective). Beyond 3.5 radii, however, there is an abrupt
increase in the percentage of correct same-different judg-
ments. The data for the 1-deg and 2-deg V-sphere size
conditions together showed a significant quadratic trend
component (p < .025). It is interesting that the simu-
lated V-sphere projection distance at which the discrimi-
nation of relative rotation was lowest was 3.5 radii
rather than 3.0 radii, which was the simulated projection
distance of the C sphere (arrow over the abcissa in Fig-
ure 1). It should be noted that the functions relating
simulated V-sphere projection distance to percent cor-
rect same-different judgments for the small and
intermediate-sized V spheres retain the shapes shown in
Figure 1 (including the low point at 3.5 sphere radii)
even when the data are averaged over both the 10-msec
and the 100-msec IFI conditions.

DISCUSSION

Three salient discoveries were made in this experiment:
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(1) When as few as 100 moving luminous dots simulated the
projections of two transparent spheres rotating in the same
. locale of the visual field, observers can frequently, although not
always, perceptually organize the information into two coherent,
simultaneously rotating spheres. (2) The ability of observers
to discriminate the relative rotation of the two simulated spheres
can be functionally dissociated from the ability to perceive the
3-D structure of the spheres, that is, observers can correctly
report the relative rotations of the two spheres even when they
cannot subjectively perceive the two spheres themselves. (3) For
the conditions reported here, there is no simple monotonic
function that relates tiic relative amounts of perspective in the
two spheres to relative rotation discrimination (see Figure 1).

The fact that rotation can be seen in the absence of 3-D
structure is similar to the observation that apparent movement,
but not spatial structure, is seen during the phi phenomenon. In
fact, in the present simulations, the perspective signal is carried
by the apparent movement of the dots composing the displays.
It is possible that the process yielding the global percept of a
3-D sphere in rotation is based upon the inputs of a short-range
apparent movement process (cf. Anstis, 1979; Braddick, 1974;
Petersik, Hicks, & Pantle, 1978).

The last of the three points mentioned above suggests that
there is a perceptual interaction of the dynamic perspective
information contained in the two simulations such that, when
the perspective transformations of the two spheres are similar
(i.e., when the simulated projection distances are comparable),
the observer has more difficulty segregating the two spheres
than when the perspective transformations of the two spheres
are different. That the two curves shown in Figure 1 represent
true perceptual interactions of the simulated spheres rather than
simple discrimination differences based on the varying amount
of perspective information contained in the V sphere as a func-
tion of its simulated projection distance is revealed by a com-
parison of the present results with the single-sphere rotation
discrimination data of Petersik (1978). For simulations of
individual rotating spheres, Petersik showed that the percentage
of correct rotation-direction discriminations declined as a nearly
linear function of increasing projection distance over the range
of 1.5-12.0 sphere radii. If the percentage of correct same-
different rotation judgments in the present experiments were
based simply upon the discriminability of the rotation of the
V sphere over the various levels of simulated projection distance
(as in the case of Petersik, 1978), we would expect to see mono-
tonically declining functions in Figure 1. However, none of the
sets of data in Figure 1, including the data for the 2.9-deg
V spheres, shows that pattern of results. Rather, it appears that
the relative information in the two spheresinteracted to influence
the subsequent organization of the relative rotations.

Why did the conditions involving the 2.9-deg V spheres show
a different pattern of results than those for the smaller spheres?
Pilot studies suggest that the fact that the perspective informa-
tion in the large V sphere was distributed over such a large area
of the visual field, compared to the area of the C sphere, actually
facilitated the relative organizations of the two spheres. That
is, the visual system may have integrated perspective information
over different-sized areas of the visual field. Large differences
between these spatial areas of integration may yield better
percepts. Furthermore, large spheres in general may yield better
percepts than small spheres. For example, a single-sphere study
by Petersik (1978) showed that 4-deg simulated spheres pro-
duced higher percentages of correct rotation-direction judgments
than .85-deg spheres.

Finally, the present experiment has again shown the strength
of the visual system’s tendency to organize 2-D inputs into
3-D percepts (cf. Johansson, 1974, 1977). In most cases, the
ability to appropriately group members of a subset of moving

dots defined by common dynamic perspective transformations
was not hindered by the addition of a second subset of moving
dots, also linked by mutual perspective transformations, to the
same visual locale.
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NOTE

1. The term projection refers to the creation of an image on
the retina by focusing light reflected from some object or objects
in the environment. With a near viewing distance, most of the
light reflected from any point on an object reaches the eye at
some angle relative to the line of sight. Hence, the point on the
2-D projection plane (in this example, the retina) that is inter-
sected by the light reflected from a particular point on the
object is determined by the distance from that point to the
projection plane. This means, for any 3-D object, that the
projection of a set of “distant” points on an object will differ
from the projection of an equivalent set of points located
nearer the observer. Projections originating from near viewing
distances are known as polar projections. Projections originating
from very large viewing distances (i.e., at or beyond optical
infinity) are known as parallel projections because the light
reflected from objects in the environment is parallel by the time
it reaches the eye. Polar projections contain perspective informa-
tion, whereas parallel projections do not. When an object in the
environment moves, one consequence of a polar projection is
the well known cue of motion parallax, upon which many of
the phenomena related to the present simulations are based.
For a more complete discussion of the relationship between
polar projections and rotation phenomena, see Braunstein
(1976).

(Received for publication May 23, 1979.)




<<
  /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 1.4
  /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 150
  /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 0.76
    /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 /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 0.76
    /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 /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




