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Introduction of Products 
 

Machine Control Hydraulic Excavator PC200i-11 
 

Hayato Hisa 
 

In recent years, effectiveness improvement of construction works using ICT technology has advanced. For 
bulldozers, machines that can reduce the burden on the operator by controlling the position of the work 
equipment during leveling and hauling work are introduced in the market. Ahead of competitors, we introduced 
machine control hydraulic excavators, which also reduce the operator’s effort by assisting the excavation 
operation, contributing greatly to increasing the efficiency. Even after the release of these well received 
machines, we continued with our activities to expand model series in North America and Japan, adopt surveying 
functions using stereo camera technology, provide the comprehensive service “Smart Construction” which 
supports the entire construction work, and introduce other attractive products to the market. Especially in Japan, 
the “i-Construction” concept was announced by the Ministry of Land, Infrastructure and Transport in 2015. As a 
result, the movement to aim at the efficiency of the construction site by utilizing information technology has 
become active. We like to introduce our newly developed machine control hydraulic excavator, equipped with 
new functions aiming at improvement of usability and construction efficiency for operators. 
 
Key Words: PC200-11, PC210LCi-10 / PC200i-10, Machine control hydraulic excavator, Automatic leveling 

assist, Automatic stop control, Computerized construction, Construction management, GNSS, 
Stereo camera 

 

1. Introduction 

Construction machines that utilize GNSS surveying 
technology have greatly contributed to reducing man-hours by 
eliminating finishing stakes. For construction machines such 
as bulldozers and motor graders which perform finish leveling, 
a system called machine control (hereinafter referred to as 
MC) that controls the work equipment automatically to follow 
the design surface has been commercialized. In 2013, 
Komatsu released the D61EXi/PXi-23 which expanded the 
adoption range of automatic machine control to a series of 
bulldozer work from excavating/carrying soil to leveling. 
These machines received a very high reputation and greatly 
affected the market. For hydraulic excavators, Komatsu 
introduced in 2014 to the European market the PC 210LCi-10, 
which can support the operator’s operation to excavate the 
design surface. This machine was also accepted with high 
reputation by the market. In Japan, Komatsu started renting 
PC 200i-10 machines in 2014, and started general sales of 
stereo camera installed machines in 2016. (Fig. 1) 

 

Fig. 1  Introduction of Komatsu ICT construction machines 
to market 

 
In the Japanese market at that time, few worksites used 

information construction work. In the market, the penetration 
rate was low except for some advanced customers. However, 
Komatsu has received high praise from many customers by 
providing SMARTCONSTRUCTION services which 
comprehensively support not only the construction part but 
the whole process including information construction work 
together with the machines. 

Also, looking at the Japanese market, the gap between 
the reducing number of construction workers and the number 
of workers actually needed in the construction industry in the 

Stereo Camera specifications 

ICT construction machine 
introduced to Japan Release of SMARTCONSTRUCTION 

Announcement of i-Construction 
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future is estimated to increase (Fig. 2). Efficiency 
improvement is urgently needed for achieving the goal of 
improving the overall construction production process by 
20% by 2025, which has been announced by the Ministry of 
Land, Infrastructure, Transport and Tourism with their 
i-Construction concept. It is also indispensable for the actual 
site to introduce surveying instruments and construction 
machinery conforming to this concept accordingly. 

 

 
 
Fig. 2  Trends and Estimates of Construction Skill Labor 

 
This article introduces the background of the market and 

also introduces the features of the 20 ton class MC hydraulic 
excavator PC200i-11 (Fig. 3), focusing on newly installed 
functions. The PC200i-11 aims at improving efficiency not 
only for operators but also for construction sites, compared 
with conventional MC hydraulic excavators. Many of the 
desires actually received from the market, since the 
introduction of the world-first machine control, have been 
satisfied. 

 

 

Fig. 3  External view of PC200i-11 

2. New Functions 

In addition to the conventional MC hydraulic excavator, 
which assists the operator by raising the boom while moving 
the cutting edge along the design surface according to the arm 
operation by the operator, the assist range of this machine is 
expanded by features such as lowering the boom while 
holding the bucket at a fixed angle against the design surface, 
seamless transition to soil compaction (frequently done in 
many construction sites), a payload meter that contributes to 
efficient loading work, stereo cameras that can easily capture 
the terrain at the work site, etc. The machine can contribute 
greatly to information processing at the construction site. 

 
2.1 New Functions of Machine Control 
2.1.1 Auto Boom Down (Fig. 4) 
The conventional automatic ground leveling assistance 

controls the cutting edge to follow the design surface by 
automatically outputting a boom raising command whenever 
the system thinks that the operator’s arm control lets the 
cutting edge dig in further than the design surface, judging 
based on the distance between the design surface and the 
cutting edge, speed, and direction. In addition, the function 
also decelerates the arm speed as necessary. However, in 
some situations where the cutting edge moves away from the 
designed surface unless the boom is lowered, the operator had 
to manually perform a boom lowering control because the 
boom lowering speed was controlled not to exceed the 
calculated speed. The operators sometimes held the boom 
lever in the lowering direction to smoothly switch the boom 
raising and lowering. 

With the new function, it has been changed to output a 
boom lowering command whenever it is necessary according 
to the arm control by the operator, to let the cutting edge 
follow the design surface. 

In ordinary operation patterns, the boom and the bucket 
are operated with the same lever. In order for the operator to 
finely adjust the bucket angle, it was necessary to finely 
adjust the bucket while lowering the boom. With this new 
function, however, the operator no longer has to worry about 
controlling the boom, and this contributes to reducing the 
effort of the operator. 
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<Reference> 
Ministry of Internal Affairs and Communications “Labor Force Survey” 
General Corporation Japan Construction Federation “Towards rebirth 
and evolution: long-term vision of construction industry” 
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Fig. 4  Auto Boom Down 

 
2.1.2 Bucket Angle Hold Control (Fig. 5) 
In the conventional follow-up control, a boom raising 

command is automatically output so that the cutting edge does 
not dig into the design surface by the arm operation of the 
operator, and the cutting edge is controlled to follow the 
design surface. When actually excavating the ground, the 
bucket must be manually adjusted during the work because its 
angle against the ground changes depending on the arm angle, 
and the excavation performance and leveling will change. 
However, this operation for keeping the bucket angle constant 
required a lot of attention from the operator and was a burden 
for the operator. The new function keeps the relative position 
of the controlled object and the bucket (when the arm 
operation was started while MC control was enabled) constant 
by automatically moving the bucket based on the command 
output from the controller. However, since the state of the 
ground actually dug is not constant, the operator is allowed to 
change the bucket angle to any angle by operating the lever, 
even when the arm is being operated. Also, excavation can be 
continued with the angle of the bucket against the design 
surface fixed at the time when the operation of the lever is 
stopped. Thus the operator can concentrate on the 
construction without feeling stress. 

An EPC valve for pressure reduction is included in the 
PPC circuit from the bucket operation lever of the MC 
excavator to the control valve. The lever main force pressure 
is controlled by the command value from the controller with 
respect to the output pressure of the lever. This new function 
detects the output pressure of the lever and causes EPC to 
supply the output pressure to the control valve. In this way, 
the lever can move smoothly as requested by the controller 
while machine control is in progress, or as operated by the 
operator. 

 

 
Fig. 5  Bucket Angle Hold Control 

 
2.1.3 Compaction Control 
When using an excavator in a general civil engineering 

work in Japan, the construction surface is often compacted as 
a finishing process by hitting the bottom of the bucket. (Fig. 
6) This is to apply earth pressure on the soil and harden the 
surface of the ground to prevent collapse and also to prevent 
water such as in rainy weather from seeping into the 
completed surface. In order to do this, it is necessary to lower 
the boom and press the bottom of the bucket strongly to the 
ground. However, the conventional MC excavator 
automatically controls the speed of boom lowering and stops 
the cutting edge at the design surface so that construction can 
be carried out without damaging the design surface. Therefore, 
the speed was insufficient for soil compacting, so it was 
necessary to turn off the machine control. 

However, it is very troublesome to switch modes every 
time soil compacting is frequently performed during civil 
engineering work. Also, since construction is done by 
machine guidance, operation needs to be performed while 
confirming that the stop position does not damage the design 
surface. This function has been developed to increase the 
efficiency of construction in such situations. 

This function is made up of two functions. One is to read 
from the pattern of boom lowering operation by the operator 
the fact that the operator is attempting soil compacting. It then 
automatically switches the deceleration table of stop control 
to adjust the speed to be able to apply sufficient earth pressure 
at the time of contact with the ground. This function enables 
stopping smoothly as usual except when doing soil 
compaction, and when performing soil compaction, it allows 
to hit the construction surface by fast boom lowering. Thus 
the work can be done without interrupting the series of 
operations. 

The other function is to switch the temporary cancel of 
offset control surface for the design surface which has been 
arbitrarily set by the angle between the bucket and ground 
without performing on-screen or other operations. When 
performing soil compaction, it is necessary to stack extra soil 
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Design surface 



 

 
2017 VOL. 63 NO.170 Machine Control Hydraulic Excavator PC200i-11
 
 

 28  

from the final finished surface considering the compression of 
the soil after compacting. By using this function, it became 
possible to stack extra soil by offsetting, perform construction 
by assistance, and then perform soil compacting with a 
controlled bucket bottom without worrying about damaging 
the design surface. (Fig. 7) 

 

 
Fig. 6  Compaction Control operation 

 

 

Fig. 7  Work example using Compaction Control and design 
surface temporary cancellation together 

 
2.1.4 Auto Tilt Bucket 
A tilt bucket (Fig. 8) equipped with a cylinder with a 

stroke sensor is available as a genuine Komatsu product, 
which makes it possible to measure the bucket tilt angle at a 
high accuracy regardless of the posture. Using this bucket 
makes it possible to assist the operator under machine control 
even for tilt operation. 

 

 

Fig. 8  Auto Tilt Bucket 
 
By using the tilt bucket with a sensor, it became possible 

to prevent the cutting edge from digging into the design 
surface even during bucket tilt controls. The tilt bucket has 
one more operation axis than an ordinary bucket. Therefore, 
construction can be carried out even if the machine cannot be 
faced straight against the construction surface for various 
reasons. Although it is a useful tool for improving the 
construction efficiency at the site, the operator must use more 
care than the usual bucket during construction because the 
operation is complicated. By using this function, the operator 
now can easily perform shaping work without damaging the 
design surface by tilt operation while the cutting edge of the 
tilt bucket is controlled not to leave the construction surface at 
all times. Unlike the stop control for other operations, this 
function is effective even during profiling work. By using this 
together with the Bucket Angle Hold Control function 
described above, working on complicated design surfaces can 
be performed more effectively. (Fig. 9) 

 

 

Design surface 

Design surface 

Design surface 

Automatic transition at fixed 
bucket angle 
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Fig. 9  Result of Construction Using Auto Tilt Bucket 
 
2.1.5 Improved User Interface of New 

Function 
Among the new functions introduced this time, the Auto 

Boom Down function, the Bucket Angle Hold function, the 
Compaction Control function, and the design surface 
temporary offset canceling function can be added as icons to 
the HMI installed in the operator cab, so the operator can 
easily enable or disable the functions as needed. Also, when 
the functions are enabled, the corresponding icons turn green, 
so the operator can visually confirm whether or not the 
control is working. (Fig. 10) 

 
Fig. 10  HMI Screen with New Function Icons Added 
 
2.2 SMARTCONSTRUCTION/Worksite 

Efficiency Improvement 
2.2.1 Stereo Camera 
When excavation is carried out using an excavator, the 

daily progress situation must to be checked to manage the 
construction by tracing the terrain after excavation. Until now, 
we had to record the position of the cutting edge after the ICT 
excavator excavated and update its trajectory as the current 
surface, or perform measurement using a drone or laser 
measuring instrument. It took time and effort to measure the 
accurate current surface in this way. 

Therefore, a stereo camera system is standardly installed 
in the ICT excavator that is introduced in Japan, and it can 
acquire the terrain information by image processing and send 
the data to the server. 

The system is equipped with two pairs of cameras, one 
pair for long distance and the other for short distance (Fig. 11). 
When the operator presses the measurement switch, the 
system measures the terrain and automatically transmits the 
terrain data to the construction management server. In the 
conventional machine, the cameras were installed in the 
operator cab, but by installing the cameras outside the 
operator cab from this machine, a wider space could be 
secured inside the operator cab. 

Icons of new functions 
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Conventionally, only one shot was possible at a time to 
ensure the accuracy of position information at the time of 
shooting, but this machine uses position information at the 
start and end of swing, thus enabling continuous shooting 
during swinging, and shortening the time taken for a wide 
range of shooting. In addition, guidance sound effects are 
provided for the operation during shooting. This makes it easy 
for the operator to check the condition of the machine body 
when capturing images. The operator can confirm the view 
through the camera on a handheld tablet via the wireless 
communication network in the operator cab by downloading 
the dedicated application to the tablet. (Fig. 12) The upper 
and lower camera images can be checked respectively. 

In addition, the single shot function also supports interim 
payment by volume control promoted by the Ministry of Land, 
Infrastructure and Transport. By conducting the prescribed 
inspection at regular intervals, the acceptance inspection data 
of a site worked by machines other than this ICT excavator or 
other operators can be acquired without the need for 
additional equipment. 

 

 

Fig. 11  Stereo Camera 
 

 
Fig. 12  User Interface Screen 

2.2.2 Payload Function 
Civil engineering work using a hydraulic excavator 

includes a large proportion of loading earth and sand (either 
excavated or being used for construction) onto dump trucks, 
in addition to digging and levelling. In many cases dump 
trucks travel on public roads to transport earth and sand, so 
management of the hauling capacity is an important issue. 
Since the cost to hire a truck occupies a decent proportion of 
the cost of construction, it is desirable to raise the volumetric 
rate per truck, but overloading will be illegal. Truck scales are 
often installed at the worksite to check overloading. However, 
reworking such as unloading excessive load leads to loss of 
efficiency. During a sequence of loading operations, this 
machine calculates its own posture by sensors on the work 
equipment, and calculates the weight of the earth and sand in 
the bucket with the pressure sensors attached to the boom 
head and the bottom piping to visually indicate the load 
amount to the operator. 

With this function, the operator can check the weight of 
the load currently loaded on a pre-registered truck and the 
loading history using a tablet (Fig. 13). The function makes it 
easy to know the current loading rate and how much room is 
left. It is possible to maximize the loading capacity without 
worrying about overloading. In this way, the actual loading 
amount and efficiency is improved.  

Since the positional relationship between the hydraulic 
excavator and dump truck, and the vessel height of the dump 
truck vary in actual loading, the actual weight measurement 
timing can be freely set by the bucket height. Since the 
calculation value may be incorrect if the weight changes due 
to bucket exchange or earth and sand adhering to the bucket, 
compensation for the weight change of the end can be done 
by simple calibration. 

 

 
Fig. 13  User Interface Screen on Tablet 

Image from 
upper camera 

Image from 
lower camera 

Bucket height at set measurement 

Maximum hauling capacity of dump truck 

Remaining weight to full 

Percentage of hauling capacity 

Current dump hauling capacity 

Current earth and sand volume in bucket 
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2.3 Utilizing Market Infrastructure 
2.3.1 Supporting Multi-GNSS 
Currently, satellite positioning systems are used in 

various fields. In recent years, not only the commonly used 
GPS (US) and GLONASS (Russia), but also other satellites 
launched by various countries contribute to improving the 
number of available satellites and preventing accuracy 
degradation in some regions. Japan also launched the first 
“MICHIBIKI (Quasi-Zenith Satellite System)” satellite in 
2010, aiming to start location information service in a 
4-satellite system from fiscal 2018 and a 7-satellite system in 
2025. When the operation of the 4-satellite system is officially 
started, three satellites will be available at all times in the 
Asia/Oceania region. Using them together with GPS satellites, 
the number of satellites required for stable high precision 
positioning will be ensured. 

Conventional MC hydraulic excavators could use two 
types of satellite information, the GPS (US) and GLONASS 
(Russia). In the progress of infrastructure development, the 
new machine is equipped with a new surveying equipment 
(Figure 14) which is compatible with multi GNSS. It is now 
possible to use QZSS (Japan), BeiDou (China), and Galileo 
(EU), and the stability of position information during 
construction work has been improved. 

 

 
Fig. 14  GNSS Surveying Equipment 

 
4. Reputation of New Functions 

The following are opinions of users who actually used 
the new functions introduced this time. 

 
· Auto Boom Down function 
Since the range of work that can be machine-controlled 

has been extended beyond 90 degrees of arm angle, the 
working time shortened, and the ground leveling work 
became very easy in a wide range. 

· Bucket Angle Hold Control function 
While the conventional machine controlled excavators 

required manual operation of the bucket, this new function 
eliminated the need to worry about the bucket angle and made 
it possible for even operators with less experience to form a 
neat shape. 

 
· Compaction Control 
It became possible to perform the work from compacting 

to shaping in sequential operations with the machine control 
remaining effective throughout, and the work efficiency has 
been improved. In addition, the need for operating the 
semi-automatic buttons and monitor functions when 
performing compaction has been eliminated and the work has 
been simplified. The overall construction time has been 
shortened. 

 
· Auto tilt bucket 
This bucket is useful because it can be easily used for 

working on slopes that cannot be faced straight with a 
standard bucket. It is also effective for V-ditching and road 
construction. Also, since the bucket can be held at a constant 
angle together with the Bucket Angle Hold Control function, 
combined operations of bucket and tilt (or swing) have been 
simplified and considerably improved, allowing the operator 
to concentrate on finish shaping. The operator can work while 
watching the HMI monitor, and it became easier to hold the 
facing of the bucket during tilt control. 

 
· Stereo camera 
Although stereo cameras are installed outside the cab, 

there is no strangeness in the appearance and looks 
well-coordinated with the cab. Addition of shooting sounds 
makes it easier to shoot with the stereo camera. 
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5. Conclusion 

We have introduced the 20 ton class MC hydraulic 
excavator “KOMATSU PC200i-11”, focusing on the 
functions that have been newly adopted from this machine. 

Conventionally, the operator had to concentrate on their 
hands to operate the hydraulic excavator as desired, before 
concentrating on the construction work. By utilizing the 
assistance of the new functions introduced this time, the 
operator can operate the hydraulic excavator more easily, and 
concentrate more on the construction work. 

As the aging of operators and the decrease in labor 
population have come to an issue in construction sites, this 
machine will help reduce fatigue of aged workers and shorten 
the training of new operators. Together with the spread of 
computerized construction, we believe that this hydraulic 
excavator will become an absolutely necessary machine in 
future markets. 

The machine control function and technology of 
hydraulic excavators has been progressing day by day while 
the demand from the market is changing faster. Especially in 
the world of computerized construction, a hydraulic excavator 
is no longer a standalone product. We will continue to work 
on product development considering further contribute to the 
efficiency of the entire construction site. 
 

Introduction of the authors 

 

Hayato Hisa 
Joined Komatsu Ltd. in 2007. 
Construction Equipment Technical Center 
1, Development Division 
 

 
 
[A comment from the author] 

Based on the accumulated technical and organizational 
strength of Komatsu, we kept the viewpoint of what makes 
the work by the customer most efficient, and also held 
attention to improvement of not only the machine alone but 
the whole site in which the machine is used while progressing 
with the development. We finally managed to introduce this 
machine to the market. 

We will continue to work for reducing the burden on 
operators by expanding the range of assistance by the 
machine, installing systems to improve the efficiency of the 
entire construction site, and developing machine bodies with a 
higher expandability, so that we can quickly respond to new 
demands in the field and changes in the industry structure that 
will emerge in the future. We believe this machine will greatly 
contribute to the society. 

 



<<
  /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


