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1. Introduction

Since the development of higher storage capacity, improved 

computing performance, and faster data transfer speeds 

over networks, it has become possible for various busi-

nesses to store up large electronic archives. It is not only 

conventional bibliographic data, but also various electronic 

information that can be acquired, including media data 

such as video or images, and Internet of Th ings (IoT) data 

from sensors, etc. Th is in turn creates a need for infor-

mation processing technology that can utilize these elec-

tronic archives. In the examination of patents, trademarks, 

and designs, for example, a wide variety of information is 

contained in archives of examinations such as application 

documentation, patent drawings, and bibliographic infor-

mation compiled and associated with the examination. If 

these archives can be leveraged to improve the effi  ciency 

of examination and of the work involved in submitting an 

application, it would make a major contribution to progress 

in the industrial sector.

Meanwhile, deep learning neural networks have attracted 

attention in recent years as an information processing tech-

nology means of processing media data. In particular, in the 

fi eld of image and video recognition, this has included the 

proposal of numerous models able to overcome problems 

considered intractable in the past. However, while models 

have been shown to work in an academic setting, numerous 

diffi  culties arise when an attempt is made to apply them as 

is in business applications. For example, unlike the data for 

benchmarking in academic fi elds, business data is diverse 

and suff ers from issues such as the presence of exceptions 

and incomplete data, so it is often diffi  cult to apply models 

as-is to the sort of archives used in business. In response, 

Hitachi has been undertaking research and development 

of learning models and the framework (basic technologies) 

used to implement deep learning neural networks.
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The multi-modal deep learning platform for IoT data performs AI learning on a combina-
tion of images, text, and numeric data and uses it in applications such as highly accurate 
similar image retrieval, image classification, and object detection. This article describes 
two of the techniques used, namely triplet network learning and the application of deep 
learning to image data by utilizing a distributed representation of words. The article also 
describes what Hitachi sees as the likely applications for the platform and the value it 
off ers customers as it prepares for deployment in solutions.
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2. Overview of Multi-modal 
Learning Platform for IoT Data

Th is section gives an overview of the multi-modal deep 

learning platform (see diagram in Figure 1). Th e platform 

uses deep learning to provide image recognition services 

including similar image retrieval, image classifi cation, and 

object detection. Use of these functions improves effi  ciency 

by automating the task of searching or classifying large 

numbers of images, a task that in the past would be done 

manually. It also includes a graphical user interface (GUI) 

for initiating deep learning and monitoring its progress. Th e 

interface is easy to use and check even by those who lack 

experience with this technology, providing an environment 

that facilitates proof-of-concept (PoC) trials of machine-

learning-based image recognition.

Th e task of machine learning involves more than just 

setting it running, it also requires interaction with the appli-

cation to prepare the training data (annotating it with meta-

data) and coordination of the various applications including 

those that put the learning results to use in actual solutions. 

Th e learning platform uses the application framework of 

Hitachi’s similarity-based image retrieval system(1), (2) to 

perform the sequence of (a) Annotation, (b) Learning, and 

(c) Deployment in an effi  cient manner and deliver unifi ed 

applications. Th e main features are as follows.

(1) Similar image retrieval using Hitachi’s similarity-based 

image retrieval system 

Th e similar image retrieval engine developed by Hitachi 

combines technologies from three diff erent fi elds: image 

recognition, databases, and platforms. In the case of 

image recognition, this includes image feature extraction. 

Moreover, the database and platform technologies used 

have a strong affi  nity with deep learning neural networks.

Deep learning neural networks can be characterized as 

a means of generating one vector from another. A key fea-

ture of the similar image retrieval engine is its high-speed 

function for searching for similar vectors. Th is approximate 

similarity vector search, uses Hitachi’s proprietary clustering 

algorithm, and the search engine works by incorporating it 

into a database management system (DBMS) as a standard 

function. It can rapidly search for similar data in a large 

dataset made up of high-dimensional vectors with tens 

to thousands of dimensions. With deep learning neural 

network output vectors like this, a wide variety of functions 

become possible when deep learning neural networks and 

similar image retrieval are used together.

(2) Support for various learning models

Th e multi-modal deep learning platform is equipped 

with a number of learning models. Along with the model 

mentioned earlier for extracting image feature values used 

in similar image retrieval, these also include learning models 

that provide the ability to perform image classifi cation and 

object detection. Other models include an original triplet 

network model and an estimation model for a variable num-

ber of vectors representing language information, the latter 

being used for multi-modal learning. Th e following section 

provides more information about these models.

Collaborative creation of innovations and 
the overcoming of operational issues facing customers 

through use of image and other information

Decision support
Operational efficiency 

and profitability 
improvement

Reduce workloads and improve work quality and 
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Figure 1 — Diagram of Multi-modal 
Deep Learning Platform
The application of deep learning to business 
information, sensor data, and so on which 
customers hold can enhance the precision of 
similar image retrieval, image classification, 
and object detection.
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3. Learning Model 
Implementation Examples 

Th is section describes the distinctive learning models 

included in the multi-modal learning platform.

3. 1
Triplet Network Model

Triplet network models are based on “triplets” made up of 

a query and positive and negative examples for that query 

(data that should or should not be included in the query’s 

search results). Model learning is performed on feature vec-

tors and seeks to minimize a loss function defi ned in terms 

of the distance relationships of triplets in the feature vector 

space (triplets being a combination of a query with positive 

and negative examples of the desired data).

Th e number of triplets in a given training data set is very 

large. One of the key challenges for triplet network model 

learning is the problem of triplet selection. Th e learning 

platform implements a learning method that automatically 

selects eff ective triplets for learning by using similar vector 

search. Figure 2 shows an overview of one learning “epoch” 

(one cycle of learning using a particular training data set).

Th e fi rst step is to obtain the feature vectors for all images 

using the network in its current state (extraction of the 

image feature vectors). Clustering is performed on these 

feature vectors and then a similar vector search performed 

on all images with the sequential selection of queries from 

the full set of images. Ideally, positive examples will tend 

to predominate near the top of the search results for each 

image, with negative examples appearing either near the 

bottom or not at all. Next, triplets are formed by select-

ing those negative examples that rank higher than positive 

examples. When these triplets are then used for learning, 

the network should evolve to a new state in which positive 

examples appear higher in the results and negative examples 

appear lower down.

When this technique was tested by searching for images 

of people in surveillance video, it generated feature vectors 

with greater accuracy than was achieved by classifi cation 

learning.

3. 2
Estimation Model for Variable Number of Vectors 
Representing Language Information

A common technique used in natural language representa-

tion is to use word2vec* to produce a distributed representa-

tion of words in the form of vectors. Th is section describes 

a model that performs inference on word vectors generated 

from image keywords using word2vec (see Figure 3).

Th e model is intended for applications where the relevant 

images have been tagged with an arbitrary number of key-

words. For example, given a word vector of dimensionality d, 

the neural network is designed to output n × d-dimensional 

vectors from an input image. Th e keywords, meanwhile, are 

converted into a set of d-dimensional word vectors, with the 

associations between words and vectors having been stored 

in a database beforehand. Next, the distance in vector space 

between the vectors in each output vector/word vector pair 

is calculated for each learning iteration, with m being the 

number of keywords. Th e pairs are then ranked in order of 

this calculated distance (shortest fi rst) and learning per-

formed so as to minimize the sum of the distances between 

pairs. As m < n in most cases, there will be some output 

vectors left over after pairing with word vectors. Learning 

is done so as these vectors will tend toward the zero vector.

When this model is used in practice, a similar vector 

search is performed in which model output vectors are 

submitted as queries to the word vector database. Th ose 

vectors that appear near the top of the results indicate words 

that are relevant to the input image.

Extraction of image 
feature vectors

Query Candidates for 
negative examples

Identified positive 
example

Selected negative example

Clustering

Triplet selection using 
similar vector search

Triplet network 
learning

Steps performed 
for each epoch

Search rankings

Figure 2 — Triplet Network Learning
The triplets best suited to learning are identified 
by applying feature vector extraction and similar 
vector search to the network obtained at each 
learning epoch.

* A method that analyzes large amounts of text data and converts the words into a numeric 

vector with low dimensionality (several hundred dimensions) to enable meaning and gram-

mar to be determined. Th e ability to use this vector representation as a basis for performing 

addition or subtraction operations on words to infer or calculate their degree of similarity 

means that the method can be used for tasks such as label estimation or classifi cation.
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4. Example Applications

Th is section describes example applications of the multi-

modal deep learning platform that are expected to improve 

operational effi  ciency.

4. 1
Application to Prior Art Survey of Advanced Technologies

Th e surveys of “prior art” (previous instances of a technol-

ogy) conducted for patents involve searches using the text 

information in documents or the classifi cation information 

assigned to documents to narrow down the literature to 

be reviewed. As the literature identifi ed as relevant by the 

survey is screened manually, reducing the amount of mate-

rial to review will improve effi  ciency.

Since 2016, Hitachi has been involved in a research proj-

ect at Japan’s Patent Offi  ce, which aims to make prior art 

surveys more effi  cient through use of artifi cial intelligence 

(AI), as well as research into the classifi cation and searching 

of patent drawings.

Th e idea is that this work can be made more effi  cient 

by using the similar image retrieval capability of the deep 

learning platform to perform searches directly using draw-

ing information, using this to exclude literature from man-

ual screening. 

4. 2
Application to Assist Inspection and Assessment of 
Bridges and Other Infrastructure

A large amount of image data showing patterns of dam-

age such as cracking is available from past inspection and 

assessment surveys of bridges and other infrastructure that 

were conducted manually. Using this pre-existing archive 

of assessed images and text-format assessment results as 

training data, application of the deep learning platform to 

this work can assist with recording the type and severity 

of damage, reliably and without omissions, by perform-

ing image classifi cation to automatically identify cracks 

in need of remedial action. By rationalizing the work in a 

way that avoids the misallocation of human resources to 

the inspection and assessment of bridges in good condition, 

this allows these resources to instead focus on those bridges 

with high importance or urgency.

4. 3
Linking with High-speed Person Detection and 
Tracking Solutions 

Hitachi’s high-speed person detection and tracking solution 

uses AI image analysis to help detect and track persons of 

interest based on their description or a full-body image. 

Hitachi is looking into deploying the technology in applica-

tions such as police investigations(3). Linking the learning 

Mountain, sun, triangle, circle, …

……

m keywords

m vectors

n vectors

Dimension d

Dimension d

Pair output vectors 
with word vectors and 

minimize distance

Database of associations between 
words and vectors (using word2vec)

Deep learning neural network

Vectors output from images

Set of word vectors

Learning data

Input image

Figure 3 — Estimation Model for Variable Number of Vectors Representing Language Information
Image keywords converted to vectors by word2vec are input to a deep learning neural network. A fixed number of output vectors from the deep learning 
neural network and their associations with a variable number of keywords are then selected dynamically based on the state of the neural network at 
that iteration.
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platform with this solution is planned for FY2021 and it is 

hoped that doing so and applying the learning results will 

enable the detection and tracking of people to be accom-

plished in ways that better suit the customer’s environment. 

5. Conclusions

Th is article has described a multi-modal deep learning plat-

form currently under development by Hitachi, the tech-

nologies it uses, and where it is to be deployed.

Based on the results of PoC trials and other studies, 

Hitachi plans to continue adding new functions that will 

deliver effi  ciency gains for users and deploying them in 

services with high added value for customers. 

References
1) A. Hiroike et al., “Information Retrieval for Large-scale Image 

and Audio Archive,” Hitachi Hyoron, 95, pp. 200–205 (Feb. 
2013) in Japanese.

2) A. Hiroike, “Similarity-based Image Retrieval System 
‘EnraEnra’,” Journal of the Japanese Society for Artificial 
Intelligence, Vol. 29, No. 5, pp. 430–438 (Sep. 2014) in 
Japanese.

3) H. Okita et al., “AI-based Video Analysis Solution for Creating 
Safe and Secure Society,” Hitachi Review, 69, pp. 687–693 
(Sep. 2020).

Authors
Yasumichi Ikeura
Government & Public Systems Department 3, 
Government & Public Corporation Information 
Systems Division, Social Infrastructure Systems 
Business Unit, Hitachi, Ltd. Current work and 
research: Development of multi-modal deep learning 
platform. Society memberships: The Society of Project 
Management (SPM).

Koichi Okamoto
Government & Public Systems Department 3, 
Government & Public Corporation Information 
Systems Division, Social Infrastructure Systems 
Business Unit, Hitachi, Ltd. Current work and 
research: Development of multi-modal deep learning 
platform.

Ryohei Kashima
Government & Public Systems Department 3, 
Government & Public Corporation Information 
Systems Division, Social Infrastructure Systems 
Business Unit, Hitachi, Ltd. Current work and 
research: Development of multi-modal deep learning 
platform.

Yusuke Hijikata
Government & Public Systems Department 3, 
Government & Public Corporation Information 
Systems Division, Social Infrastructure Systems 
Business Unit, Hitachi, Ltd. Current work and 
research: Development of multi-modal deep learning 
platform.

Atsushi Hiroike, Ph.D.
Lumada Data Science Laboratory, Research & 
Development Group, Hitachi, Ltd. Current work 
and research: Research and development of image 
retrieval and deep learning. Society memberships: 
The Japanese Psychological Association (JPA).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 144
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /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 <>

  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [144 144]
  /PageSize [612.000 792.000]
>> setpagedevice


