Mitsubishi Heavy Industries Technical Review Vol. 62 No. 4 (December 2025)

Pioneering the Future of
Integrated Defense & Space Systems:
Embracing Digital Transformation
in High-Security Environments
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MAKIO HAGIMORI*!

The initiative to achieve digital proficiency is an activity to promote change by determining
the direction in which the businesses of Mitsubishi Heavy Industries, Ltd. should go, based on
political, economic, social and technological trends surrounding the Integrated Defense & Space
Systems segment. This report describes the challenges that have been faced in relation to this
initiative, a vision of the future to be realized with new possibilities and the current state of the
initiative. Chapter 2 provides the details of changes taking into account the surrounding
environment, while referring to individual plans to enable the company to continuously grow.

| 1. Introduction

The promotion of DX (digital transformation) is a recent social trend associated with the
need to have stronger competitiveness, enable more flexible work styles, create new businesses and
handle labor shortages. The major customers of the Integrated Defense & Space Systems segment
of Mitsubishi Heavy Industries, Ltd. (hereinafter referred to as MHI) are also promoting the
utilization of digital technology in response to increased defense spending and reducing the
required manpower/workload. Under such circumstances, MHI has especially promoted DX since
2024, including organizational restructuring. While keeping the increase in the number of
employees to a minimum, digital technology and other means are utilized to achieve
effective/efficient workflow and the resulting maximum throughput, with the eventual aim of
transforming business models and expanding the business area.

I 2. Taking on the challenge of change in light of the surrounding
environment

In the initiative to achieve digital proficiency, which fully started in 2024 with the aim of
opening up new possibilities and a future for the Integrated Defense & Space Systems segment,
MHI is tackling the challenges of (1) formulating a road map, (2) building a systematic framework
and (3) fostering a mindset for improvement. As shown in Figure 1, the three-year road map
consists of three phases, starting with digitization followed by digitalization and DX. The related
activities are being promoted. When it comes to building a systematic framework, MHI set up a
lead unit for the entire segment, in addition to each division having an office/group to facilitate the
ongoing activities. Fostering the mindset for improvement involves exhaustively considering the
value that can be provided to customers and improving the application of digital technology to this
end. The activities are promoted in such a way that no one confuses the means with the end.

*1  Manager, Digitalization and Advanced System Programs Department, Integrated Defense & Space Systems
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Figure 1 Steps toward digital proficiency

2.1 Digitization (paperless)

Digitization pertains to the conversion of analog information into digital data. Creating a
database from the archived documents makes it possible to not only achieve a paperless work
environment but also utilize the obtained data. In fiscal 2024, besides creating a necessary
environment, a database was built from 145 kinds of documents such as facility inspection sheets.
In fiscal 2025, data from 2,025 kinds of documents will be incorporated into the database,
intending to eliminate all paper documents.

In proceeding with digitization, the first hurdle to clear was the hesitation in departing from
paper-based work, as shown in Figure 2. This made it essential to gradually create an environment
and culture that can lead everyone to get ready for the change, rather than implementing a
changeover all at once. This approach has begun to take effect, despite the initial objections raised
because of the reasons such as the high level demand for security in the field of defense, the deeply
rooted paper-based work procedures and the strength of documentary evidence, and the burden
caused by handling both paper-based and paperless work. A database was gradually built up by
implementing the change in a top-down manner, starting small and broadening the scope of trial by
the pilot testing team, and encouraging assigning digitally savvy personnel. The users then started
reaping the benefits such as the improved work efficiency, and more and more people supported
the change. A subcommittee to improve the infrastructure was launched to work with the Digital
Innovation Headquarters. The framework for a wireless network that enables the use of computers
and tablets was set based on MHI's IT security standards, to make the infrastructure practically
workable. In the beginning of fiscal 2024, the availability of wireless connection on the premises
was 65%, which was raised to 85% by the end of the same year. Further improvement is in
progress, aiming to achieve 100% in fiscal 2025.

| a Security requirements are strict in the field of defense.
Documentary evidence is more solid. Paper-based
work is more familiar.
A ¥
4
Figure 2 Setbacks to digitization

In creating a database, its incorporation into the system and the utilization of existing
technology (i.e., digitization of the information on paper) are simultaneously worked on, which was
the decision made after taking the next step of digitalization into consideration. This approach
served the dual purpose of creating data that are available for use and fostering a suitable corporate
culture.

2.2 Digitalization (optimization of entire process)

Digitalization pertains to an effort to enhance added value by giving new value to workflows

or products/services using digital technology. In the Integrated Defense & Space Systems segment,



Mitsubishi Heavy Industries Technical Review Vol. 62 No. 4 (December 2025)

most of the approaches relate to the production rate increase and the shortening of lead time,
aiming to maximize the throughput by applying digital technology in such a way that data can be
utilized throughout the processes from upstream to downstream. In fiscal 2024, study sessions with
the related departments were held to identify the yet-to-be-connected processes and systems by
mapping As-Is and designing To-Be along the value chain. Data integration was planned,
prioritizing where the bigger effects were expected. In fiscal 2025, which is in the execution phase,
the activities are being promoted accordingly. Two example applications of digital technology for
digitalization are presented below.

(1)  First case of digital technology utilization

End-to-end process of production using 3D model (creation of platform for XR conversion)

With its advance, augmented reality (AR) has also come to be used in the manufacturing
industry, extending reality by overlaying digital information onto the real world through a
display. To view in AR, 3D models have to be converted into an AR-compatible format before
being imported into an appropriate app or platform for display in AR. This process used to
involve performing a task that heavily relied on an individual's skills, or changing the
conversion technique depending on the AR device to be used. This made it impossible to
convert and use 3D models without help from a relevant department. However, as part of
digitalization, a common platform for easy conversion has been developed and implemented.
This tool transforms production because 3D models can be utilized throughout the stages from
basic design to detailed design, production technology and quality assurance, enabling to
advance from 2D and improve QCD.

(2)  Second case of digital technology utilization
Factory [oT

To reduce the product lead time and improve the production rate, the operating rate of an
existing parts manufacturing facility needs to increase. It is a process required to estimate the
current operating rate, analyze the cause of a facility shutdown and take improvement
measures. Although various technologies can serve as a simple method for understanding the
operating rate (e.g., based on the information from warning lights), MHI aims to transform
facilities with IoT by implementing an intelligent end-to-end system that records the facility's
conditions before/after a shutdown, identifies the cause of the shutdown, and suggests a
solution. Aggregation of data from various sensors of the facility takes place in the IoT kit, into
which Al technology is integrated to predict failure occurrence in certain components of the
facility. The accumulated data can be used, for example, to manage the replacement parts
inventory and determine the frequency of facility inspection. Thus, the goal of the development
is to create a facility with no failures or shutdowns. This mechanism will also be fed back to the
Digital Innovation Headquarters for its standard systems/apps that are in use company-wide, to
help facilitate the implementation of IoT into the entire MHI Group and its path to digital
proficiency. A factory IoT subcommittee was launched to enable prompt cross-departmental
application in the Integrated Defense & Space Systems segment.

2.3 DX (digital transformation)

While defined differently depending on the company or organization, the term DX
signifies the "transformation of business model" and the "expansion of business area" in the
Integrated Defense & Space Systems segment. The first priority was placed on expanding the
business area, especially focusing on the activities relating to maintenance repair overhaul
(MRO). The use of Al and IoT technologies in relation to data on the production, product
management and such is under consideration to propose solutions that satisfy customer needs.

By accelerating the promotion of DX, prompt responses to the rapidly changing market
become possible, which leads to stronger competitiveness. Study sessions with the relevant
departments for intensive discussions about DX were held to identify gaps between the current
state and the desired one. The identified issues were clarified and discussed to find solutions,
based on which the action plan is being formulated. In DX for manufacturing, the improvement
of throughput with a shorter production lead time is also attempted by renewing or updating the
systems by which data are linked to CRM, PLM, ERP, MES and IoT.
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| 3. Conclusion

This report describes MHI's initiative to achieve digital proficiency, which started about two
years ago, in the Integrated Defense & Space Systems segment. In the challenge taken to open up a
future with new possibilities, which is now in the process of being mapped out, MHI makes full use
of digital technology to review business models, entire workflow and corporate culture with the
aim of bringing transformation across the company. The importance of further utilization of digital
technology is expected to increase, to help society grow sustainably while facing the uncertainties
in the business environment surrounding MHI Group. Fiscal 2026 is the last year of the three-year
road map. MHI will provide an MRO system that contributes to national defense through
data-driven operation, while aiming to establish a systematic framework enabling production with
unparalleled agility with the use of technologies such as digital twins, as part of DX for
manufacturing. The Integrated Defense & Space Systems segment will continue moving along a
never-ending path to digital proficiency by flexibly handling changes to cope with any forthcoming
difficulties.




<<
  /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


