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Abstract. This paper aims to present an assessment of the visual demand of typical data entry tasks in two popular navigation
systems among iPhone Brazilians users - TomTom App and iGO Primo App. Applying the extended KLM technique, the total
times to perform the tasks with interruptions were estimated, with which it was possible to evaluate the potential for driver
distraction as per criteria established by some recommended practices of automotive industry. With the results obtained, it was
identified that the main issues that lead to increased visual demand afforded by the systems are related to the amount of screens
that are required in the process of data entry and the failure to implement iOS features in applications developed for it.
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1. Introduction

The advancement of computer technology in vehi-
cle systems has been quite intense in the last years. In
general, there are two kinds of in-vehicles systems:
the advanced driver assistance systems (ADAS) and
the in-vehicle information systems (IVIS). Among
the IVIS, the navigation systems are some of the
most popular in the Brazilian market.

Even though the automotive navigation systems
emerged a few decades ago, they only had a wide
spread use in the last five years, primarily in Brazil.
Much of this spread is related to the evolution of dig-
ital technologies, such as LCD color displays, and the
cheapening of portable devices.

Nowadays, navigation systems run on four types
of devices: on portable GPS units (hardware dedi-
cated to GPS navigation mounted on brackets on
vehicles windshield or dashboard), on vehicle origi-
nal factory equipments (in-dash navigation systems),
on aftermarket equipments (devices that can be inte-
grated into the DIN slot for radio/CD) and on Smart-
phones (that have GPS antenna). However, this latter
type of device has promoted the popularity of these

systems in a much more extensive way and appears
to be a tendency to the use of GPS systems.

2. Problem

Although the use of these systems can bring bene-
fits, they must be carefully designed to avoid distrac-
tions to the driver in his primary task - driving the
vehicle safely. If the interface design of the systems
does not consider the usability principles and criteria,
they certainly have a great potential to distract the
driver while driving the vehicle [11].

According to Lee et al [9] the driver distraction is
defined as ““a diversion of attention away from activi-
ties critical for safe driving toward a competing ac-
tivity”. However, as the distraction occurs by several
sources it is important to understand it in terms of
four categories: visual distraction (e.g., looking away
from the roadway), auditory distraction (e.g., re-
sponding to a ring cell phone), biomechanical dis-
traction (e.g., manually adjusting the radio volume)
and cognitive distraction (e.g., being lost in thought)
[14].
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Considering that the driving task requires the driv-
er’s attention to what is happening in front of him,
the visual distraction can be considered the category
that most occurs, and consequently, the one that can
cause more accidents. Wang et al apud Burns [4]
stated that 13% of accidents with vehicles in US were
related to visual distraction and part of this could be
related to the use of IVIS. Brooks [3] also states that
the higher the system’s visual demand the more dan-
gerous the driving task.

3. Method

In order to evaluate the potential visual distraction
of automotive navigation systems developed for
iPhone, primarily related to visual demand afforded
by the systems, the total time to perform typical data
entry tasks was estimated by applying the Extended
KLM technique, proposed by Pettitt [12].

The Extended KLM technique is based on the
simplest variant of GOMS model, the well-known
KLM (Keystroke Level Model) [5], which is a ana-
lytical evaluation model that estimates the time of a
task carried out by an experienced user, and is also
based on the occlusion technique, established by ISO
16673 [7], in order to predict the total time of the
task performed with interruptions. ISO 16673 [7]
defines the occlusion technique as a "measurement
method involving periodic obstruction of participant's
vision or the obscuration of visual information under
investigation." This international standard was devel-
oped to "provides a procedure for measuring visual
demand due to the use of visual or visual-manual
interfaces accessible to the driver while the vehicle is
in motion", applying to both Original Equipment
Manufacturer (OEM) and aftermarket in-vehicle sys-
tem.

The primary objective of the occlusion technique
is to assess the visual demand afforded by IVIS, as
well as simulate the interruption of a task performed
in the system. This technique is based on the assump-
tion that the driver while driving using an IVIS must
balance his vision, alternating between looking the
road and reading the system display and controls.
From this, in order to simulate normal driving condi-
tions, the technique uses a device that blocks the vi-
sion of participants (such as PLATO - portable lig-
uid-crystal apparatus for tachistoscopic occlusion) [6]
at certain time intervals, varying between occlusion
and vision intervals at the moment that the partici-
pant performs a given task in the IVIS investigated,
with the vehicle parked. The occlusion interval simu-

lates the time when the driver would be looking at
the road, while the vision interval simulates the time
when the driver would be performing a task in the
system. ISO 16673 establishes the duration of 1.5-
second for both intervals of occlusion and vision.

The main parameters provided by the occlusion
technique are: the 'total task time under unoccluded
conditions' (TTTyeccl), the 'total shutter open time'
(TSOT) and 'resumability’ index (R). The "TTTnccl
refers to the total time required to perform a task
without interruptions, while the 'TSOT' is the total
duration of all intervals of vision while performing
the task with interruptions and is related to the time
that the driver would not be looking at the road. 'R' is
the ratio of the duration of "TSOT' and "TTTyecd’' (i.€.,
TSOT / TTTnocet), Which means how easy a task can
be resumed after several interruptions. Values of 'R’
less than 1 indicate that the task might be performed
even at intervals of occlusion — a task that requires
less visual demand to be completed.

In the same way as is carried out in model GOMS-
KLM, to apply the Extended KLM technique the
researcher first decomposes the task into sequences
of operators (physical and mental actions), consider-
ing the user's goals, methods and selections rules to
complete a given task, setting the value of TTTpeccl
(total task time under unoccluded conditions). Once
the decomposition is accomplished, the researcher
distributes the operators along intervals of vision and
occlusion in the same way the task is "partitioned" in
the occlusion technique. Figure 1 shows an example
of the distribution of operators along vision/occlusion
intervals. As a result, the estimated values are ob-
tained for the TSOT (total shutter open time) and,
consequently, for the R-value (‘resumability’ index).
To distribute the operators along the sequence of
intervals of vision and occlusion, the author [12] es-
tablished three assumptions that define when an op-
erator (action) can occur at occlusion intervals, thus
enabling the evaluation of tasks that may be visually
interrupted or not.

For the development of interfaces for IVIS, in or-
der to compare design solutions, the Extended KLM
is quite useful, simple and easy to be applied to as-
sess the visual demand afforded by IVIS. With this
model, it is possible to evaluate, since the beginning
of the development of design solutions, if the new
HMI (human-machine interface) will meet to criteria
of task time performance while the vehicle is in mo-
tion, like the 20 seconds for TSOT of SAE J2364
(vision interrupted method) [15] and AAM (principle

2.1) [1].
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Fig. 1 - Example of Extended KLM modeling

3.1. Systems

The navigation systems evaluated were: Tomtom
Brasil App Version 1.8 and Brasil - iGO Primo Ver-
sion 2.0.5 App, both running on iPhone 4, i0OS 4.3.5.
Also, both systems were in the Top 10 chart in Bra-
zilian App Store during the study.

3.2. Tasks

Three common, comparable tasks on both systems

were selected for assessment. These were:

e Task I - set a destination by address;

e Task 2 - select as a destination the gas station
(POI — Point of Interest) closest to the current
position;

e Task 3 — store a new home address (favorite ad-
dress).

The addresses used in the first and third tasks were

the same for all systems.

Applying the Extended KLM technique, in the
first stage the tasks were decomposed in sequences of
operators, considering the task goals and subgoals,
the methods and selection rules, following the guide-
lines of KLM model. The methods and selection
rules used were based on a previously usability test-
ing conducted on similar systems (PDA versions of
the same systems) and for the same tasks [13]. In the
second stage, the operators were distributed along the
sequence of intervals of vision and occlusion (1.5-

seconds per interval), as shown on Figure 1, consid-
ering the assumptions established by [12].

4. Results

The tables 1, 2 and 3 demonstrate the estimated total
time to perform the three tasks, respectively, on the sys-
tems assessed, under unoccluded conditions (TTTyocct)
and with interruptions (TSOT), as well as the R-value
(resumability), resulting from the Extended KLM mod-
eling process. It is observed that only on TomTom App
all tasks can be performed in less than 20 seconds (crite-
rion for TSOT [1] [15]) and just in the Task 2 the iGO
Primo App meet the 20 seconds criterion. Also, all R-
values obtained are quite reasonable in all the tasks (R
<1), especially for task 2, which means that the inter-
faces design solutions are appropriate for performing
tasks with interruptions.

In task 1, one of the main reasons that led the iGO
Primo App take more time was one more screen in the
data entry process to confirm the address. In this system,
after the entry of the city name, street name and building
number, the user must confirm the address data (Figure
2) in order that the system calculate the route and then
he confirms the route planned (Figure 3), whereas on
TomTom App after the address entry (city, street and
number), the system immediately calculates the route,
presenting a summary screen of the data and the calcu-
lated route (Figure 4) to be confirmed. There is no rea-
son for the additional screen (for address data confirma-
tion) in the process of setting the destination, except for
the use of other features in the system (iGO Primo App),
however as this task is the most frequently carried out
on automotive navigation systems, the execution time
and simplification of the task should be prioritized.

Table 1

Results of Task 1 (set a destination by address)

TASK 1
TTTunocat TSOT R
TomTom App 19.25s 18.0s 0.93
iGO Primo App 22.55s 21.0s 0.93
Systems that meet the
TomTom App

20s criterion [1] [15]
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Fig. 4 — Screen for address and route confirmation (TomTom App)

In task 2, iGO Primo App had a better result in the
estimated time to perform the task. The main fact

was due to the combination of two steps in the selec-
tion process of point of interest - the step of selecting
the reference of proximity (distance of the POI rela-
tive to a given point) and the step of selecting a POI
category (Figure 5). On TomTom App it is needed
first select the reference of proximity (Figure 6) and
then select the desired category (Figure 7).

The iGO Primo App assumes that the reference of
proximity 'Around Here' is the most frequently used
for this kind of POI, which is probably true, since the
gas station is a service used in times of immediate
need. Also, it is important to note that both systems
give priority to gas station POI category, because on
the two systems it is always displayed in the first
place. This greatly speeds up user interaction and
allows the POI selection task be faster, primarily be-
cause it is a task performed with quite frequency
while the vehicle is in motion. Prioritize the catego-
ries of POI is the best solution for the POI selection
as a destination, instead of presenting long lists of
categories [13]

Table 2

Results of Task 2 (select as a destination the gas station (POI)
closest to the current position)

TASK 2
TTTunocat TSOT R
TomTom App 16.25s 12.0s 0.74
iGO Primo App 11.75 s 9.0s 0.76

Systems that meet the

20s criterion [1] [15] TomTom App and iGO Primo App

Find Places ————

Gas Station
¥ Around Here

Quick Search Parking
Around Here ¥ Around Here

Restaurant
v Around Here

Accommodation
S Around Here

Fig. 5 — Screen to select the POI category and the reference of
proximity (iGO Primo App)
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Fig. 7 — Screen to select the POI category (TomTom App)

In Task 3, although it is not a task performed fre-
quently while the vehicle is in motion, the TomTom
App meets the criterion of 20 seconds. The main rea-
sons were: the use of operating system features, and
the dedicated place for the favorite home. On Tom-
Tom App, all menu options use the scrolling feature
(move the finger up or down across touch-screen
surface) of i0S. Using the iPhone's scrolling feature
makes the system structure less deep and therefore it
makes that user does not need to navigate through
many screens as in systems without scrolling. To
store the home favorite address on iGO Primo App
the user needs to navigate through 10 different
screens to complete the task, while on TomTom App
the task is completed through eight screens. In addi-
tion, the scrolling feature allows actions to be per-
formed at intervals of occlusion, because the user
does not need to look while he drags his finger across

the screen when there are lists of options at known
positions.

In iGO Primo App, the storing process of a favor-
ite is only done after the entry of an address and there
is no dedicated option for the favorite home, unlike
the process on TomTom App. Besides taking more
time to perform the task, iGO App Primo presents a
solution that might be more confusing to the user.

Table 3

Results of Task 3 (store a new home address)

TASK 3
TTTunocel TSOT R
TomTom App 21.80s 19505 0.89
iGO Primo App 2390 s 21.0s 0.88
Systems that meet the
TomTom App

20s criterion [1] [15]

5. Conclusion

According to the results obtained in this study, it is
possible to conclude that visual demand afforded by
automotive navigation systems is directly related to the
amount of screens that should be read in the data entry
process. The more screens are required to complete a
task, more attention the user will have to spend with the
system and the greater are the chances of driver distrac-
tion. With the examples that were seen, there are solu-
tions that can minimize the data entry processes. The
best solutions should always be applied in the design of
IVIS interfaces that will be used by drivers, when time
is critical. Furthermore, it is important that the operating
system features be implemented in the system's applica-
tions, because aside from the reduction of the time for
user interaction, it also meets the usability principle of
‘compatibility’ proposed by Nielsen [10], Bastien and
Scapin [2] and Jordan [8] - the way the interaction is
compatible with user expectations.

Although the Extended KLLM requires careful atten-
tion in defining the operators and how to distribute them
along intervals of vision and occlusion, once learned it
can be readily applied in the assessment of various tasks
performed on IVIS. The important point of this tech-
nique is that it can be applied early in the development
of HMIs, when certain design solutions can be com-
pared. Moreover, when the technique is associated with
other usability evaluation methods, like heuristic evalua-
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tion and usability testing, it can generate very rich re-
sults for choosing the better interface alternatives and
interactions.

References

[11 AAM. Statement of principles, criteria and verification proce-
dures on driver interactions with advanced in-vehicle informa-
tion and communication systems. Washington, D.C.: Alliance
of Automobile Manufacturers, 2007.

[2] Bastien, J.M.C. & Scapin, D. Ergonomic Criteria for the Eval-
uation of Human Computer Interfaces. Le Chesnay: INRIA,
1993.

[3] Brooks, C.; Rakotonirainy, A.. In-vehicle technologies, ad-
vanced driver assistance systems and driver distraction: re-
search challenges. In: Proceedings of International Conference
on Driver Distraction, Sydney, 2005.

[4] Burns, P.; Ladsdown, T.. E-distraction: the challenges for safe
and usable Internet services in vehicle. In: Proceedings of
NHTSA Driver Distraction Internet Forum. Rockville: Westat,
2000.

[5] Card, S. K.; Moran, T.P.; Newell, A. The Keystroke-Level
Model for User Performance Time with Interactive Systems.
Communications of the ACM, 1980.

[6] Gelau, C.; Krems, J.F. (eds) The occlusion technique. Applied
Ergonomics, London, 2004, v.35, n.3, p. 185-310.

[7] ISO. Road vehicles -- Ergonomic aspects of transport
information and control systems -- Occlusion method to assess

visual demand due to the use of in-vehicle systems. Généve:
International Organization Standardization, 2007.

[8] Jordan, Patrick W.. An introduction to usability. London:
Taylor & Francis, 1998.

[9] Lee, J.D.; Young, K.L., Regan, M.A.. Defining driver
distraction. In: Regan, M.; Lee, J.D.; Young, K. (eds). Driver
distraction: theory, effects and mitigation. Boca Raton: CRC
Press, 2009, p. 31-40.

[10]Nielsen, Jakob; Mack, R. L.. Usability inspection methods.
New York: John Wiley & Sons, 1994.

[11]Nowakowski, C.; Green, P.; Tsimhoni, O.. Common
automotive navigation system usability problems and a
standard test protocol to identify them. In: Proceedings of
ITS-America 2003 Annual Meeting. Washington DC:
Intelligent Transportation Society of America, 2003.

[12]Pettitt, M.. Visual demand evaluation methods for in-vehicle
interfaces. Nottingham: University of Nottingham, Thesis —
Human-Computer Interaction, 2008.

[13]Quaresma, M.; Moraes, A.. Avaliagdo da usabilidade de
sistemas de informagdo disponiveis em automoéveis: um
estudo ergondmico de sistemas de navageg¢do GPS. Rio de
Janeiro: PUC-Rio. 340p. Thesis — Arts and Design
Department, 2010.

[14]Ranney, T. et al.. NHTSA Driver Distraction Research: past,
present, and future. In: Proceedings of NHTSA Driver
Distraction Internet Forum. Rockville: Westat, 2000.

[15]SAE. Navigation and route guidance function accessibility
while driving. (SAE Recommended Practice J]2364).
Warrendale: SAE International, 2004.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 0.15
    /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 300
  /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 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


