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Design Thinking , Digital Transformation

Digital Public Infrastructure (DPI)

Emerging Digital Technologies for DPI
AI/ML/DL/GenAl

Quantum Computing

Blockchain Technology/loT

MES Future Integration Challenges and Opportunities

Conclusion




Digital Transformation

. Digital Transformation: It is the process of using digital technologies to create
new — or modify existing — business processes, culture, and customer
experiences to meet changing business and market requirements.

DIGITAL DIRECTIVE

A comprehensive diagnostic scoring

tool that assesses a company’s digital
STRATEGY transformation maturity. INNOVATION
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Digital Transformation - eGov in MES
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FOSTER TRANSPARENCY

BUILD EFFICIENCY

UNLOCK LATENT PRODUCTIVITY
EFFECTIVE MONITORING BY STAKEHOLDERS

ENABLE REPOSITORY OF INFORMATION AT
THE CLICK OF THE BUTTON
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CONTRACTOR AND CONSULTANT
ENLISTMENT PORTAL

MES INTEGRATED MONITORING AND MGT
ELECTRONIC MEASUREMENT BOOK (o-MB) SOF TWARE FOR ARBITRATION (MIMAMSA) 190 E-TRAINING MODULES - DD DIGISHALA

L Automation Cell - For uploading on MES website with open access.
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Digital Transformation - eGovernance

To manage infrastructure,
construction, and engineering
support for the armed forces,
covering civil, electrical, mechanical,
and IT domains

Budget Management Portal

Contractor & Consultant Enlistment Portal
Electronic CashBook

Electronic Measurement Book

Product Approval Portal

Project Monitoring Portal

Work Estimation Application

e-Govermnance Portal
Defence Works Assets Portal

MIMAMSA.




Tele: 23019638 E2 Works (PPC) Sub Dte
Dte of Works, E-in-C's Branch
Integrated HQ of MoD (Army)
Kashmir House, Rajaji Marg,
New Delhi - 110011.

AI37696/Gen/PolE2W (PPC) | Y Mar 2024
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A copy of CGDA letter No IFA/03/IFA Setup-MES/CR/2024 dated 06 Mar 2024 is
forwarded herewith for your information and necessary action please.

A

(Sunil Kumar)

Col

Dir (PPC)

For E-in-C
Enclosure: As above.

Internal
I/MEM - For uploading on MES website with open access.




Digital Public Infrastructure (DPI)

Digital public infrastructure (DPI) is a system of digital services, tools, and
technologies that help governments, organizations, and other stakeholders
facilitate a digital transformation of the society.

DPI can be compared to roads, which connect people and provide access to
goods and services.

DPI can help countries provide economic opportunities and social services to
residents.




Digital Public Infrastructure (DPI)

Digital Public Infrastructure (DPI) has
emerged as a critical enabler of digital

transformation and can turbocharge progress
to deliver on the SDGs.

ACCELERATING THE SDGS THROUGH

Digital Public

Infrastructure

A COMPENDIUM OF THE POTENTIAL OF DIGITAL PUBLIC INFRASTRUCTURE




ital Public Infrastructure (DPI) - Enabler

Businesses
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Framework

A framework to understand the DPI approach

Sectoral
applications

to local digital
ecosystems
{illustrative only)

Core DPI* tech
Others categories

Unlock DPI
potential threugh:

Core DPI

governance
foundations

e
Drigital identity Digital payments

open-source software, open Application Programming Interfaces (API) and the standards that support them, including open
standards that enable different DPI to communicate”

.

Consent-based data
sharing

~
Others emerging

=y

to set long-term ambition, align policy and financing

Independent and accountable institutions
to prevent misuse by ac

to promote inclusion and innovation

Legislative and regulatory framework
to maintain competition, resolve disputes and encode respect for privacy

Engagement and collabor

with end users and &

to provide

ereign overview, set standards and ensure inte

Strategic leadership

Policy framework
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Components of DPl Framework

Broadband Connectivity: Ensuring high-speed internet access to all citizens, including

those in rural and underserved areas, to bridge the digital divide and promote digital inclusion.

Digital Identity: Establishing secure and reliable systems for digital identity verification,
authentication, and authorization, which are essential for accessing online services and

conducting digital transactions securely.

Open Data Initiatives: Making government data and information freely available to the

public in digital formats, promoting transparency, accountability, and innovation.

Cybersecurity Measures: Implementing robust cybersecurity protocols and frameworks to

protect digital infrastructure, data, and privacy from cyber threats and attacks.




Components of DPl Framework

Digital Service Delivery Platforms: Developing user-friendly online platforms and
portals for delivering government services and engaging with citizens digitally, enhancing

efficiency and accessibility.

Interoperability Standards: Establishing standards and protocols to ensure compatibility
and seamless integration between different digital systems and services, enabling data sharing

and interoperability.

Digital Literacy and Skills Development: Promoting digital literacy and skills
development initiatives to empower citizens to effectively use digital technologies and

participate in the digital economy.




Economy - DPI

Market economy - Goods and services, demand and supply, credit or
debit. (GST, TREDS, Digital Lending, Banking)

Planned economy - Produced, sold and distributed. (eNAIV)

Green economy - Low-carbon and resource efficient. (eVV Vehicles)

A gig economy - Short-term jobs are assigned or chosen on-demand.
(Swiggy, Flipkart )

An informal economy - neither taxed nor monitored. (NCS,NREGS,UID)

The knowledge economy - services, finance, and technology. (8P0Os,
KPOs)




DPI Economy

Key Defining Trends
\ Dominance of /
, o | = : From Services Rise of Industry / ((0)
FinTech M=) A s to Experiences Ecosystems A 5G

Models

Cloud

Digital Government @
Ecommerce !@

Trade Marketplaces @

loT

Artificial Intelligence

Digital Economy

New Business Models
sa1dojouysa)] SuiSiawy

DT RDED

Cloud Kitchens @ Big Data Analytics
Vacation Rentals B AR/VR
Ride-Hailing g 4\ Cybersecurity
Digital .
Digital -
Streaming Content (@) Strategies & £l Digital Skills .Lc Robotics
! : Infrastructure \
/ Regulations \\

Key Enablers




Technologies - Digital Transformation

J Digital Transformation

* Big Data

* Data Science
* Data Analytics
* Decision

* Algorithms

* AI/ML

VR
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|
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 Metaversel Mixed

_J' Reality (VR/AR)

User Experience
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| circular economy
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I Cyber Security I Geospatial
R
AIMUDL 3D Pinting

‘ Disordered proteing .

| Metalenses | asdugtarets I Smarter fertdizers

j — e

' Safer nuclear | Utility-scale storage
reaclors | DWA data slorage ‘ of renewable energy




- Insurance |
. Companies |
APIs
(CKYC|AA|UPI|NPS|UID|CIS | TREDS|GSTN | CIBIL | IndiaStack




Digital Public Infrastructure - MES

' Tech E-Trg Videos . Photo Gallery

Postings / Promotions Recruitment Circulars

Seniority Lists :_:a" Training and Courses
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€2 | E8 Contracts \f Technical Information
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" Technical Drawing Technical Drawings
I ® Restricted @
:_:a" Technical Examination :_:a" Design Misc




MES - eGov

MES - eGov

(]
MWES e-Governance

e-Governance Portal

Web Based Project Monitoring
Portal

Product Approval Portal

Budget Management Portal

Electronic CashBook

Electronic Measurement Book

Contractor & Consultant
Enlistment Portal

Work Estimation Applicaton =~ ———
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ectorial Opportunities

STRATEGY
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Digital public \\
services LY

Funding and \
procurement |

Leadership and |
co-ordination \

Monitoring /

Capabilities /

Data standards
and protection

Cybersecurity E-commerce

Fair market
competition

SECTORAL OPPORTUNITIES

Healthcare Ernvironment Climate & energy Crisis resilience

Smart cities Digital finance




Ind KA

... for ONE Government




The Vision of IndEA is “to establish best-in-class architectural governance,
processes and practices with optimal utilization of ICT infrastructure and

applications to offer ONE Government experience to the citizens and
businesses”.
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IndEA

The IndEA Vision

INdEA Vision

ONE Government
IndEA Principles
IndEA Reference Models

_ GolMinistries |  States&UTs | = PSUs

Unified & Uniform Interfaces
Citizen/ Business-centric Services
Guaranteed Service Levels

Effective Program Management

Shared Infra
Applications
SDG Approach
Prioritization

Common

Less Government, More Governance
Security & Privacy

TECHNOLOGY STAKEHOLDER BEMNEFITS

Interoperability
Open Standards
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INdEA Reference Models

The & Reference Models of IndEA

Business Reference Model
(BRM)

Provides Portfolio
of Services to

Application Reference " Performance Reference
Model (ARM) I Model (PRM)

Data Reference Model | Integration Reference
(DRM) Model (IRM)

Technology Security Reference
Reference Model (TRM) Standards of S — ‘ Security of assets of Meodel (SRM)
Implernenta s an of
—
Architecture Governance

Reference Model (GRM)

\




Digital Public Infrastructure

e UIDAI

* OCEN

* CCINS

* NeHA

* India Stack

e TREDS

* OPEN DATA

* National Cloud (Megharaj)

* NCS

\

ONDC

GSTN

(FS/UPI/NACH /BBPS

NDEAR

CKYC

NSAP

NPS

GeM

TPDS




UIDAI - Identity

P2 <
v/ \\V
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AADHAAR

o W wem / Your Aadhaar No I

1111 2222 3333

and/or

[NAME, GENDER, DoB . . . ]

and/or

[ oTP ]

Authentication

)
YES

NO

L




UIDAI - Authentication

E-KYC

« Name

* Date of Birth
¢ Gender

« Address

« Photograph
« Phone*

* Email*

it

Advantages
» Consentbased &

b2
AN

AADHAAR

|wm Fre W / Your Aadhanr No

l 1111 2222 3333

convenient
[ oTP ] + Secure & compliant with
IT Act 2000
+ Digitally signed by UIDAI
thus non-repudiable




/

UIDAI - Authentication

Aadhaar Holder

—0-

Service Delivered

Authentication
Devlces

Necmqupdm
& Confirmation

Rm UIDAI's
CIDR
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India Stack

* t#ﬁ

COMMERCE CREDIT INVESTMENTS SR OTHERS

(GSTn) (RBI) (SEBI)

Provides a modern privacy data

Unique digital biometric identity
PRESENCE-LESS LAYER with open access of nearly a Billion Aadhaar Authentication
users

CONSENT LAYER sharing framework Open Personal Data Store
X . :
O Game changing electronic payment
< CASHLESS LAYER systems and transition to cashless IMPS, AEPS, APB, and UPI
~ economy
)]
<L . .
— Rapidly growing base of paperless Aadhaar e-KYC,
g PAPERLESS LAYER systems with billions of artifacts E-sign, Digital Locker

Jan Dhan, Aadhaar, Mobile




Digital Commerce

......

ONDC-

Open Network for Digital Commerce

BUYER APPS

GOFRUGAL ¢

Experience simplicity

SELLERAPP

SELLER




- Users

&

§ g @ 20 = 2 ¢ | row

Citzens Scheme Beneficiaries  Centre/State  Private Players Cai Centre Analytics  Helpdesk Administrator

- Applications
India Health : et Healhinfra  Workforce
m g . ST e AP ROM R’OW
EMR Web

- Enterprise Security

Health Cloud
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CoWin

. 00~W|N
* Beneficiary
I- S v
« Vaccination ¢ mﬂ::v
.mw mmm + View Sessions list and AT e  Bonefidery

« Bulk Upload Receipt  Sessions Planned

User * Material v/s Sessions Held
Registration Allocation « Vaccine Utilization
* Inventory

mmt . saf
Registration
* Status Track




CoWin - AWS

ChEl AWS Cloud

2

AWS WAF

/getvaccineinfo, [I;j,l]
/healthchedk =

Amazon AP| Gateway

~ .

H\ I\

AWS Lambda AWS Lambda
(Get Vaccine info) (Health check)

Amazon Route 53

0

AWS WAF

/getvaccineinfo />
/healthcheck -
Amazon AP Gateway

- | -~ |

\ \

AWS Lambda AWS Lambda
(Get Vaccine infa) (Health check)

-

Amazon DynamoDB

2}

AWS WAF

/getvaccineinfo. [I‘}-,D
/healthcheck L

Amazon AP| Gateway

L= ‘

\

AWS Lambda
(Get Vaccine infa)

AWS Lambda
(Health check)

Global Table %}

replication
Amazon DynamoDB

-’

replication
Amazon DynamoDB

Global Table
replication




CoWIN Platform

CURRENT TECHNICAL ARCHITECTURE OF COWIN PLATFORM

Application Service COWIN Portal

Providers
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i
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Digocker ?— \ : S . S
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Via Restricted Module

farogyaSeli : and Public APIs 4 + x
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Digital Payment - UPI

Iﬁl 3 Party Apps |ﬂ! | Internet |E| 3" Party Apps
5 -y (Collect only) i o e Banking | Pplgayon (Collect only)

" pPI/MM/Wallet | | Banks/Payment | | Other Regulated |
| Providers _ Banks Pr‘ﬂ'lﬂdll'l- _
| Standard Interface | | Standard Interface | i Standard Interface

Payment System Plgyers (PSP)

NPCl
NUUP i = " D
~ (ussD) _._'"I Unified PEYTFnt Interface
| aras B _ o _
éEEﬂtl‘il Repository ‘ NACH ‘ ‘ IMPS | | AEPS . l RuF"a'f ‘ ‘ Ecom NFS ,

| UID-BIN & Mobile-Ac




Digital Trade - TREDS

Financier

TReDS

Exchange

Sponsor Bank

Seller’s Designated NPCI NACH
Bank A/c \ Debit & Credit

TReDS .

Buyer’s Designated
Bank A/c

Financier’s

Dsignated Bank A/c
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Education

NDEAR Architecture Principles

Unifying not uniform 0 @ Leverage Investments

. Privacy, Security, and
Ecosystem Driven @ trust by design
Unbundled and NDEAR Provide Choice
Combinable Principles by design

Federated, but Evolvable
interoperable

Adress Diversity, Inclusion
Address Open Access @ @ and Special needs




Education for All

/ f J ‘,\ \‘\ TV/Radio
[/ / YU Desktop/Laptop
Teachers ,’/ ’ \ \ Mobile,Smart TV
Parents oy \ ‘
School Admins N /[
Community N

HELP LEARN
A

l.‘ "‘
| ANYONE CAN ,O\ ,Q\ R | |
| HELP LEARN DIGITAL EXPERIENCE | ‘l Web Portal, Mobile App
| LEARNING PASSBOOK INTERACT  # VARSI
\ ANYONE COLLABORATE | | SMS/IVR
| A CANLEARN | |
School Children V \ ! }
Children with Special Needs 4 \ \ LEARN ,'1 f/
Out of School Chilkdren YA I
School Teachers \ \ [ 8 /
‘ 7 N\
Teocher Tralning Y A / A
\ \ F "\
\ N

Discussions, Q&A
Groups/Cohorts

CONTENT
Structured, curated, Shored ocross channels, NROER,

NIOS, VidyaDaan, NCERT/ SCERT, NGOs, Private

DIKSHA, Swayam
Swayam Prabha e-content, e-courses, certifications,
Shows, Interviews
Podcasts, Quizzes

MOOC, Assassments,
Personalisation, Discussions, Q&A,
Quiz, Book, Podcasts, videos

HW/SW INFRA: Smartboards, Tablets, Live Conferencing, Hosting Infra, SMS, Email, Digilocker, JAM
CONNECTIVITY: Sateliite, TV, DTH, Cable, Bharat Nat, WiFi, Mobile Network




gital India

wer To Empower

One Nation One Ration Card

nllil'
Il (1
OS24

Journey from State-wise E2E Computerization

Ration Card
Digitalization

Computerization of
TPDS Operations

Grievance

insactions Redressql Transparency Portal

Distribution at any district of the
state via Intra State Portability

https:/[nfsa.gov.in/

Public Distribution
System

Creation of Central Removal of dupllcote

Repository Ration Cards via De-
Duplication

Distribution of
“ at FPSs across

via National Pc
Integrated\/
Management |
\ of PDS
Data
Analytics
IMPDS Dashboard

Offering Ration Cardasa
service




Digital Smart Grids
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Utility Data Center

P
— ®_—

/
T
¢ A
,
¢ /
% /
.
/
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MicoGrid

IAN
Power Distribution Power Consumption




NPS System

NPS Architecture

Trustee Bank

=

Annuity
Providers

Subscriber ---I-I.-n:.-"-‘:t-- -

NPS Trust

Custodian

PFM (SBI)
PFM (UTI)
PFM (LIC)

I Information Flow I

|Ptmds!’low I




GSTN System
R : W ¢ 2 B H m

Tax Payers/ Tax Consultants etc  M1/M2 State/CBEC Users GST Council GS5TM/MSP  Accountant General Income Tax Banks RE| CEDT, AADHAR, MCA

GST System
Users and Ext

Channels: API, G5T Portal, M obile, Offline Utility, VPN, Bxternal integration [(AADH AR, RBI, MCA, CBEDT, Banks )

Integrated Management System (IMS)

150 standards: ISO27001, 15022301, 150 20001:2011, India Information Technology Act, CERT-IN/D eitY G uidelines

l F.h-l'lﬁ i S S eeurity Bperaions
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Layered Security Component
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Open Credit Enablement Network
Open standards based network to accelerate access to affordable, formal credit
¢
SAHAY 5:3 e e
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India Stack Use Case

INDIASTACK
INFRASTRUCTURE

Source: ISPIRT

IndiaStack is designed to power many use cases

Cashless Transactions
@ Lending

(:) Financial Inclusion [BenkAccount Opening

(Jan Dhan Yojana) )

() Social Safety Nets [Direct Beneit Transter ]
PFM & Wealth Management

Insurance

New Business Services




CCTNS

TECHNOLOGY ARCHITECTURE

i _Police ‘ ~ District l - Mi. — ‘ h_oi!bﬂi,ﬂoilib"'"‘

State Wide Area Network
Security Layer

Information Databases State

Master Telephone Forensic Inventory Fmancial HR Property Data
information Number Information Information Information Information Information

Information

Jafe ejeq

Crime Case Foreigners Missing Complaint Cnmmal Vehicle
gz s i Person Information Information Information
Information Information Information Infosmation

Jake uopeo)ddy

Mobile/ SMS W Call Centre/
| &, L

Citizen External

Modules proposedin CAS (State) J

Integration/ Interfacing reguirementwith modules J
Additionally proposedmodules by State to be developed I /
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CCTNS

INTEGRATION AND INTERFACING REQUIREMENTS

NCRB Portal Interface Interface

Tal h Citizen
Reports & s Vehicles Publication Portal
. Person of Servi
Interface

Data Analysis

State-SCRB-NCRB Data Transfer and Management Service

User Interface
Call for 1 : User Help
Service Assistance
Service
Registration .
e
Admin and Use Reporis
Configuratio AR a ik Notification and Review
n Mgmt Tracking of Aleris,
. Reminders , Dashboard
Prosecution and ot Colandei
: Resolghon ek Siichon
Cnme and Service
L&O reporiing
Third Eye

Citizen Portal




DPI for Economic Dev

Cybersecurity
Outcomes

Functions

Solutions

Digital
Ecosystem

Our capabilities

Vulnerability
management

Identity
management

Digital Trust

Trust
management

Threat
management

( Assess and predict ] » [ Protect and prevent ] »[ Detect and respond ]

Strategy, compliance
and risk management

<

Infrastructure and
data security

v

Cybersecurity
defence centre

@ 0 @ E
e &, ch Gh @& @ £a
Hyper Digital Systern Start Up Strategy Industry Service Vendors Distributors
Scalers Integratar Incubators Consultant Experts Brokers j

Q Discover »

@) Build

> EF[]‘% Manage

» Innovate
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MES - Responsibilities

Construction and Infrastructure Development: MES undertakes the planning, design, and
construction of various military infrastructure projects such as airfields, barracks, training facilities,

storage depots, roads, bridges, and other essential structures to support military operations.

Facility Maintenance and Repair: MES is responsible for the ongoing maintenance, repair, and
renovation of military facilities to ensure they remain operational and in optimal condition. This

includes repairing damages caused by natural disasters, accidents, or wear and tear.

Logistics Support: MES provides logistical support to the military by managing engineering
equipment, supplies, and resources necessary for construction and infrastructure projects. This includes

transportation, procurement, and distribution of materials and equipment.




MES - Responsibilities

Environmental Engineering: MES may also be involved in environmental engineering activities
such as waste management, pollution control, and environmental remediation to mitigate the

environmental impact of rnilitary operations and facilities.

Combat Engineering: In addition to construction and infrastructure tasks, MES personnel may be
trained in combat engineering skills such as fortification, demolition, mine clearance, and bridging to

support military operations in combat zones.

Disaster Response and Humanitarian Assistance: MES units often play a crucial role in disaster
response and humanitarian assistance missions by providing engineering support for disaster relief
efforts, including search and rescue operations, temporary shelter construction, and infrastructure

restoration.




MES - Responsibilities

Technical Advisory Services: MES personnel may provide technical advice and expertise to
military commanders and government agencies on engineering matters related to infrastructure

development, construction projects, and environmental management.

The Military Engineering Service plays a vital role in supporting the operational readiness and
effectiveness of the armed forces by ensuring they have the necessary infrastructure and engineering
capabilities to carry out their missions effectively, both in peacetime and during conflicts or
emergencies.

DPI implementation within MES can improve efficiency, effectiveness, and transparency in various

aspects of military engineering operations.
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DPIl in MES

Digital Design and Planning: MES can utilize advanced digital tools and software for architectural

design, engineering planning, and project management. Computer-aided design (CAD) software,
Building Information Modeling (BIM), and Geographic Information Systems (GIS) can facilitate the
creation of detailed plans for military infrastructure projects, enhancing accuracy and efficiency in the

design phase.

Integrated Project Management Systems: Implementing digital project management systems
allows MES to streamline project scheduling, resource allocation, and progress tracking, Cloud-based
project management platforms enable real-time collaboration among team members, contractors, and

stakeholders, improving communication and coordination in construction projects.

Asset Management and Maintenance: DPI solutions can be used for asset management and
maintenance of military infrastructure facilities. Utilizing digital asset management systems, MES can
track the condition, maintenance history, and lifecycle of assets such as buildings, roads, and utilities,

enabling proactive maintenance and optimizing asset utilization.

- /
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DPIl in MES

Remote Monitoring and Surveillance: MES can deploy digital sensors, cameras, and monitoring

systems to remotely monitor critical infrastructure assets and detect potential issues or security threats.
Remote surveillance technologies enhance situational awareness and security, allowing MES to respond
promptly to incidents and vulnerabilities.

Geospatial Intelligence (GEOINT): Leveraging geospatial intelligence capabilities, MES can
analyze terrain data, satellite imagery, and geographical information to inform decision-making in

infrastructure planning, route optimization, and site selection for military installations and operations.

Cybersecurity and Information Assurance: Given the sensitive nature of military engineering
operations, DPI implementation includes robust cybersecurity measures to safeguard digital
infrastructure, data, and communication networks against cyber threats. Secure network architecture,
encryption protocols, and intrusion detection systems are essential components of MES's cybersecurity

framework.

- /
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DPIl in MES

Digital Training and Skills Development: MES personnel can undergo training programs focused

on digital tools, technologies, and best practices relevant to military engineering operations. Digital
training modules, simulations, and virtual reality environments enhance the proficiency and readiness

of MES personnel in utilizing DPI solutions effectively.

Integrating Digital Public Infrastructure into the Military Engineering Service enhances its capabilities
in planning, executing, and maintaining military infrastructure projects, ultimately contributing to the

readiness and effectiveness of the armed forces.
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Digital Transformation - Retirement Innovative On Boarding System (DL/ ML)
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NPS- Al based NAV Prediction

Digital Transformation - Investment and NAV Prediction (ML/ DL)
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NPS- SupTech/RegTech Transform

Digital Transformation - Reg Compliance Improvement System (ML/ DL)
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NPS - State Govt.

Digital Transformation - eKYC (ML/ DL)

Qut of 774 rejected forms, 577 forms were rejected due fo following reasons which consist of
Top 5 Rejections:

- 301 Rejection Pertaining to Incomect form submission (Not opted for PRAN generation
through FC|

- 88 Regjection pertaining to CERSAI details not provided

- 76 Forms rejected due to "Duplicate form submitted". For example: PAN/Passport efc.

- 70 Rejection pertaining to Bank Supporting Documents not provided

- 42 Rejection perfaining to mobile number not provided/invalid
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NPS - SPS

Digital Transformation - State Government Pension (ML/ DL)
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NPS - Exit/Withdrawal

Digital Transformation - Exit/Withdrawal Use case (ML/DL)
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PFRDA - Internal Transformation
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Voter Social Sentiment Engineering

Digital Transformation -Voting Social Engineering
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