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1.DX ךּ
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DX IT ṇ ṇ ︣
DX Ḯךּ

DX ︣



DX IT ṇ ṇ ︣ Ḯ
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שּקּ ︣ ḭ

Roughly grouping 

IT ṇ IT ︣ Ḯ

IT vendor company

IT ṇ ṇ IT לּ Ḯ
IT user company

ḭDX IT ṇ ṇ ︣ Ḯ



DX Ḵפּ
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︡ DX ︣ Ḵ

IT ṇ

Ḳ ṇ

DX ︣ Ḵ

i-construction ḭBIM/CIM

טּ IT JV לּ

: IT ︡ ḱ ḱ

DX ︣ Ḵ

ṕ ḭ ḭ Ṗ

IT ṇּפ ṇ וֹ ︣ Ḯ

Ḳ RPA



ICT צּ ךּ
ICTtrading is the main stay in the United States.
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(ICT/DX צּ( נּ
Mail order has already exceeded total retail in the United States.

ḭֿכ Ḯשּ

This trend will continue in the future in Japan.

Ḳ2019 6 4 p96 ḲJETRO HP



DX￼נּ וֹ וֹ ḭ וֹ ︡ Ḯלּ
They would lose, if they do not continue to invest into DX.
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IT ︡ ךּ Ḯ
Japanese retail companies increase ICT investment

Ḳ



DX ḱḱḱ
Late reaction in IT field leads ḱḱḱ
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Ḳ צּ נּ

Example: Toys "R" Us disappeared in US 
Christmas

IT ︡ ךּ פּ ︡
Ḯךּ

The result might be changed , if they had 
used IT.

Ḳ



ךּףּ DX כֿףּ ךּ Ḯ

ṇ ṇ ṇḭBIM/CIM ḭRPAḭ ḭ ḱIOT צּ

20200713-P42
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Ḳ צּ ךּ פּ Ḯךּ
Problem ḲSupply does not catch up with labor demand.
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ḭ פּ ךּ ḭצּ נּ ךּ Ḯ

The construction investment decreases for bubble economy from time, but in late years 
increases. 

וֹ ךּ Ḯ צּ ︡ ךּ Ḯ

The working population of the construction industry continues decreasing. They are 
aging.

Ḳ



Ḳ
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ḭ צּ Ḯ טּ Ḯ
ḭ ḭ ḭ ḭ צּ Ḯ

צּ ︡ ךּ Ḯ

ʿὺ ▀Ộχᾝ ρᴿ 2019 5Ὦ⁯ ῖ ʿ ᶕ Ặ ╥ᵊộ ᶘ  ᶘ χ ӱ

ṕ Ṗ צּ נּ נּ Ḯךּשּ



ךּ

ṕ Ṗ ḭ ḭ ︡ ךּ Ḯ

ṕ Ṗḱ ṕ Ṗ ḭDXḭ ︡ ךּ Ḯ

20201026-P27
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2-1.DX ךּ ṕBIM/CIMלּ i-Construction Ṗ
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︣ BIM,CIMצּ

ṇ ṇ תּ i-Constructionצּ

Ḯ



︣ ︣ the fusion increases more
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ṇ Ÿi-Construction

The Fusion of cyber and physical Ÿi-Construction

ṇ ḱ ŸBIM,CIM

The Fusion of Data/Systems ŸBIM,CIM

Ḯ
Both will be unified in the future

The Fusion



BIM: Building Information modeling
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BIM ḭ ṇ Ḯלּ

BIM integrates data systems.

BIM ḭ צּ ︣ ḭ ṇ שּ
כֿלּ צּ קּ Ḯ

Because all concerned operates it on a cloud in BIM, they can perform exchange of 
data efficiently and safely.

Ḳ HP
ʿBIMЗР HP



i-Construction
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i-construction ︣
i-construction strengthens the link between real space and virtual space

שּ ỔỎở ︡ḭ Ḯ

It apply ICT in many  of construction works and improve productivity.

Ḳ ỔỎở וֹ Ḳ 20190225



︣ ︣ the fusion increases more
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ṇ Ÿi-construction

The Fusion of cyber and physical Ÿi-construction

ṇ ḱ ŸBIM

The Fusion of Data/Systems ŸBIM

Ḯ
Both will be unified in the future

The Fusion



2-2.DX Ḯ
ṕ ︢ ḭ Ṗלּ

ᴡΤӸΞʾʾʾ

ζχὯτḩΰϘΰοψ
σם ΥΚϤϘβʻ
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Ḳ AIּצ ︣

Ex.: AI judges damages of pavement road
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ԁᾋ ατᾋΠϥº ӲⱱḚ ᾁº̒
πϜʺ ψӸΞʻ

ʿNEC HP

ꜛⱵ ψʺ ᾁЀІЕϬ⌡ᾚβϥʻ

NEXCO ψ‰ σӲⱱḚ Ϭ“Ξʻ



ḲSocial demand
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‰ τψ‰ΜйЦиχӲⱱḚ Υ ʻ
High level maintenance is necessary for expressway.

ḲộỐợỎỚ HP

ψʺӲⱱḚ ЀІЕϬᴞΫϥάρΥ ʻ
Low cost maintenance is necessary for local road .

Ḳ HP



Ḳ Ḵפּ

Analysis: What is the necessary inspection item?
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‰ πψʺ χ ʺϋόᶤϦʺ θϭ Ϭ βϥʻ
On expressway, they measure surface wheel track, cracking, flatness .

ḲộỐợỎỚ HP

ϋόᶤϦ

πψʺ ᴟйЦиϬ βϥʻ
On local road, they judge damage level .

ᴟйЦи

Ḳ HP



Ḳ

Propose: Necessary measurement devices are different
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ʿNEXCO HP ʿNEC HP

ТкрЕϹжІτ︡Ϥ ΪθGPS ∏ϸЮжπ Ϭ╖ֲβϥʻ
It photograph road surface with GPS camera attached to windshield .

כּ Ϭ βϥʻ
It introduce special vehiclefor survey.



Ḳ

Propose: Necessary programs are also different
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ʿNEXCO HP ʿNEC HP

ԁ σᵊ ФкϽжЭτϢμοϋόᶤϦϬᾁ ʻ
It introduce normal image analysis program to pick up cracks.

χ ʺϋόᶤϦʺ θϭ τ ᴂΰθ ФкϽжЭϬ ʻ
It introduce special analysis programs for surface wheel track, cracking, flatness.



Ḳ ︣ קּ

Evaluation.: They have installed damages judgement system for 

pavement road
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ʿNEC HP

ꜛⱵ ψʺ ᾁЀІЕϬ⌡ᾚπΦϥʻ
Local authorities enables low cost check system 
for maintenance

NEXCO ψʺ‰ σӲⱱḚ Ϭ“ΞάρΥπΦϥʻ
NEXCO central enables high level road maintenance.

ʿNEXCO HP



︢
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AIּצ ︣

Ḯ

DX ︣ Ḯ

τ θσ
Μʾʾʾ

ζχὯτḩΰϘΰοψ
σם ΥΚϤϘβʻ



2-3. וֹ קּ Ḯךּ
ḱ Ḯ

Ђ˔РІΰ ʾ Ὧ
⌡ᾚπ πΦσΜʾʾ☼םᵠ׃

˂
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ḲDX קּ ךּשּ
Ex: The DX improvement is hard to find

ṇ ṇ ḭ ךּ כֿ צּ כֿךּ טּצּ

Call center staff may not understand what their customers are saying.

DX ḭ ךּ טּ Ḵפּ

Is there a better improvement with DX?

ḭ ṇ ṇ צּ

Stress fulminating both customers and call center staff

Shinri SONE 2021.2.18. 28

ṇ ṇ כֿלּ

Training call center staff is one of the improvements.

??
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AIΥᴝ ꜡ΰʺRPAΥ Ϭ ΰοᴂ ӛϬ⌠ βϥʻ
AI performs sound recognition. RPA judges logic and  makes reply texts.

ʿ Ὂ ◓ HP

ḲAI RPA ךּ ︣

Ex.: Use AI and RPA to make their business more efficient

Ѐ˔иЈрЌ˔Ộ χ῟ ᴟτνσΥμθʻ
It led to the efficiency of call center operations.



Ḳ ṇ ṇ
Ex: Get the cooperation of operator staff
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ḭ AIּצ ︡ ︡ḭRPA בֿ ︣ Ḯ

Initially, AI is a system that speech recognition, and RPA automates speech.

ṇ ṇ ︡פּ ḭ ︣ ḭ
בֿ ︡ Ḯ

בֿ ḭ Ḯךּ ṇ ṇ צּ ︡ ︡ Ḯלּ



︡כֿ ךּ
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Uber ḭ ︡ ︡ Ḯ

Uber's ride share was first popular in local cities in the United States.

ṇ ṇ קּ ︡כֿ Ḯ

It caused a traffic jam problem in New York.

ṇ ︡ כֿ Ḯ

The pressure on the taxi industry became a problem.

Ḳ Ḳ 2019.4.30 P49



appropriate operation
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אל Ḯ ḭצּ ךּ︡
ךּ Ḯ

Ride share is usually illegal in Japan. But is specifically recognized in areas with poor 
transportation.

Ḳ 20180710

ṇ ṇ ךּ Ḯ ṇ ṇ ︢Ḯ

They uses Uber's system. Much the same as Uber's early role.



2-4. DX צּ
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צּ ︡ ךּשּ

AI/RPA ḱ



צּ

It is necessary to check before maintenance work.

Copyright © 2018 by INIAD 34

Human is hard to check

DX

It is hard to judge on site for beginners

DX



Ḳ ṇ
Ex.:  Utilize drone for investigations into sewage pipe
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ʿ ὊЀрІЕжϼЄдр20170626

Ṅ טּצּ ḭ Ḯךּשּ
Because of various dangers, human is hard to enter.

צּ ︡ Ḯךּשּ
Human is hard to check sewerage pipe



Ḳ ︡ ṇ
Ex.: Utilize drone for investigation of old bridges
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ʿ ὊЀрІЕжϼЄдр20170626

ךּ כֿ ḭ צּ ︡ Ḯךּשּ
In high level and on river, human is hard to investigate.

צּ ︡ Ḯךּשּ
Human is hard to check bridge



צּ ︡ Ḯךּשּ
Human is hard to check power transmission line

Copyright © 2018 by INIAD 37

ḭ ︣ פּפּצּ Ḯ
Just after thunderbolt, it takes great labor to check power 
transmission lines of the damage neighborhood quickly.

ʿ ὊЀрІЕжϼЄдр20170828

Ḳ ṇ ︣
Ex.: Checking power transmission line by drone

ʿ Ằ HP



צּ

It is necessary to check before maintenance work.
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Human is hard to check

DX

It is hard to judge on site for beginners

DX



פּ ︣
Veteran technician detects abnormality from  
sound

Copyright © 2018 by INIAD 39

ʿ ᾉ HP
ʿAmazon HPʿ ◕ ộ HP

AIּצ ︣
AI supports an engineer shortage

Ḳ
Ex.: Check leaking of waterworks



AIּצ ︣
AI supports an engineer shortage
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פּ ︣
Veteran technician detects abnormality from  sound

AI פּ ︣
AI detects abnormality from  sound wave figure

Ḳ
ʿᶚ HP

Normal Leaking



Ḳ וֹ Ḯ
Ex.: Finding cavity underground by sound wave.
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AI ḭ ךּאל ḭ ︣ Ḯ
AI judges reflection sound smaller than pipe as cavity sound.

ʿ ὊЀрІЕжϼЄдр20170828

צּ Ḯךּ︡ It is hard to judge on site



AI AI supports a engineer shortage
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Ḳ ḭ צּ ךּ AIּצ Ḯלּ
Ex.: AI makes sound diagnosis which person did conventionally.

ʿ ὊЀрІЕжϼЄдр20170828

︣Ḯ
It aims at diagnosis which is equal to an experienced engineer.



צּ

It is necessary to check before maintenance work.

Copyright © 2018 by INIAD 43

Human is hard to check

ICT
They install ICT, because checking is hard.

It is hard to judge on site for beginners

AI RPA



AI ︣ ḮAI checks rapidly

44

ʿ ὊЀрІЕжϼЄдр20180108

פּ ỌỔּצ
AI checks cracks from road images



AIḱRPA 24 ︣ Ḯ
AI/RPA detects leak of waterworks for 24 hours.

45

χ ›ʺ ₰ψ ΣΦτם☼βϥχΥԁ ʻ

In case of human, it is common to carry out investigation every several 

years.

ʿ ὊЀрІЕжϼЄдр20170828



3-1. DX לּ צּ Ḵפּ
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בֿ AI

DX RPA

Ḯ



RPAṕRobotic Process Automation Ṗ
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︡ ךּ צּ ︣ ḮIT ṇ
ṇ ךּ צּ︡ קּ קּ Ḯ

DX ךּ ︣ ḭ ︡ RPA כֿ
צּ Ḯךּ צּ Ḯ

DX ḭ ḭ ḱḱḱוֹ

פּ וֹ Ḵוֹ

IT ṇ ḭIT ṇ ṇ ךּ צּ ךּ ḭ
RPAפּ︡ קּ Ḯךּ

ḭ DX︡ ךּ

Ex: UiPATHḭAutomation Anywhere ḭAWS ḭIBM-Watsonḭ MS-Azureḱḱḱḱ



RPA AI

RPA

ṕ Ṗ קּ נּ

פּ טּ Ḯ

DX

AI

קּ נּ

צּ

AIḭ AIḭ AI



RPA AI ︣
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Stage1 -RPA: ṕIT פּ כֿ צּ Ṗךּ

Stage2 -RPA+ : פּ

Ḳ ḭ ḲờớỌ ḭ309/1971

Stage3 -RPA+ AIḲךּ ḱ ṕ ṇ ṇ Ṗ



3-2.DX
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ṇ ṇ



ṇ ṇ לּ
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︢ ḭIT צּ אל ךּ Ḯ

RPA ṇ טּ ḭ ︡ RPA לּ ︣ Ḯ

ex: ︡ NEXCO Ḯךּ︡

Ḳ ḭּך RPAךּ︡אל צּ נּ ṡּך ךּ︡אל Ṣ ṇ 666/3179



ṇ ṇ ICT/DX ךּ
User companies demand ICT/DX people
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ICT/DX ḭ ṕIT
Ṗ ḭצּךּ ṇ ṇ

ṕ Ṗ Ḯךּ

ICT/DX peoples of vendor company are 
many in Japan. ICT/DX peoples of user 
company are many in US.

ḭ ICT/DX
לּ Ḯ

User company of Japan will demand 

ICT/DX peoples in the future.
ḲH30



DX ︡ ךּ
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ṇ פּ

פּ ṇ

R1

פּ



ṇ ṇ נּ וֹ

54

ʿ ὊЀрСв˔Ќ˔20180301

ṇ ṇ IT ḭ1. .ḭ2ךּ︡ צּ .ḭễךּ AI IoT
︣ צּ צḭּךּ Ḯ

In the IT department of the user company, 1. lack of proposals , 2. less interest 
in the work, ễ.lacks of knowledge in AI or IoT are problems.

ṡ DX Ṣ ṡ ṢḭṡICT
Ṣּצ
Both ¬DXproposal power¬, ¬interest for 
projectº and "knowledge of ICT" are 
necessary.

Shinri SONE 2021.2.18.


