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Driving the competitive advantage of current businesses 

and the creation of the next growth businesses

Competitive advantage of

 current business
Contribution through strengths, 

technologies and intellectual property

Creation of next growth business

Healthcare & Life Science, 

intellectual Property business, DDX
*
ê

IT Services Business
Social Infrastructure 

Business
Other businesses/Next mid -term plan

Global Innovation Business Unit

NEC Digital Platform

*DDX refers to data driven DX businesses

New business development

R&D

Intellectual property strategy
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NEC Laboratories Europe

NEC Laboratories America

Israel Research Center NEC Laboratories India

NEC Laboratories China

NECõs Domestic Research Laboratories,

Corporate Business Development Division,

Healthcare Life Science Division,

Intellectual Property Management Division

NEC Laboratories Singapore

NEC X

BIRD INITIATIVE

Creation of solutions and technology through EU 

projects and high-tech social implementation

Research and development of 

advanced technologies

Supporting the launch and growth of start -up 

companies  contributing to business success

Rapid creation of solutions that combine NECõs 

technology with advances in technology from outside the Group, 

leveraging the worldõs largest source of start-ups

Creation of core technologies and solutions to address the 

challenges of emerging countries

Co-creation of innovative solutions with customers 

and partners, mainly for developed countries

Network related R&D such as standardization activities

Co-creation type of R&D business

originated in Japan

NEC's command center for innovation creation 

Expanding R&D and business development opportunities, 

utilizing our global assets
AI Drug Development
Å NEC OncoImmunity

Å NEC Bio Therapeutics

Å NEC Bio B.V.
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IT Services Social Infrastructure Others  / Next mid -term plan

Developing specialized talent in research, business acceleration, 

and intellectual property for company -wide expansion

A team of 2,000 specialists committed to cultivating internal innovation talent 
Drive company -wide innovation while developing No. 1 technologies and businesses

Business

accelerator
Researcher IP Specialists

R&D Division
Corporate Business 

Development Division

Intellectual Property 

Management Division

Global human resources 40%
(Top -class researchers hired at 7 sites

External HR development 
through industry -academia collaboration

Doctoral Scholarship*¹ etc.)

Strengthen domain experts
(Experience in External Business 40%)

Business leadership 

Human resource development
(Promote new JV*² and venture secondments)

Strengthen global recruiting of 

attorneys and patent agents

Creation and strengthening of 

Litigation & Counsel department

FY22

*  NEC and Tokyo Institute of Technology establish òNEC R&D Doctorôs Passó system to support doctoral studentsõ 

research activities.  https://jpn.nec.com/press/202301/20230111_02.html
*2 JV Joint Venture

Å No.1 technologies, 

Business development process

Å Innovation talent development

Å In-house entrepreneurs

Å Open innovation

https://jpn.nec.com/press/202301/20230111_02.html


Strengths of NECõs R&D
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Machine learning:

Ranking of paper accepted at leading academic 

conferences (company -based)

Rank Company name
#of 

papers

1 Google 1363

2 Microsoft 1342

3 IBM 982

4 DeepMind 450

5 Meta Platforms 428

6 Yahoo 347

7 Alibaba 292

8 Amazon 274

9 Tencent 216

10 NEC 215

High technological competitiveness on a global scale

Demonstrating w orld -class technological competitiveness in AI, security, telecommunications, and 
other fields at major international conferences

2000-2022: Our research

*1 Aggregation of the following major international conferences

NeurIPS⁸ ICML⁸ECML-PKDD⁸KDD⁸ICDM

AI

Security

Ranked 10 th in the world

Machine learning
The number of papers accepted by top -

quality international academic conferences *1

Japan No.1

Video and image processing
The number of papers accepted by top -

quality international academic conferences *2

46 consecutive yearReceived numerous awards

Cyber Security

Yamashita Memorial Research Award, CSS2021, etc . *3

Optical Communication

Acceptance of papers in top academic conferences *4

*2 Aggregation of the following major international conferences

CVPR⁸ICCV⁸ECCV⁸ACCV⁸ICPR

*3 Security: ACM CCS, Eurocrypt, IEEE S&P, etc.

Communication *4

*4 Communication: OFC/ECOC, etc.
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Biometric authentication Video recognition Analysis / Prescriptive AI

# of U.S. patents x right holder score # of U.S. patents x right holder score

Right holder score: index for strength of patent portfolio of each patent right holder by Patent Result Co.       November 20 23 (Our research)

Top for # of 
patents and

3rd
for score

# of U.S. patents x right holder score

Global No.1 in the three major areas of 

Biometric authentication, Video recognition, Analysis/Prescription AI
NECõs core technologies across various business sectors: biometric authentication, video 
recognition, and analysis/prescription AI
Aiming to be the global No.1 patent portfolio in each area by 2025
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World No.1 biometric authentication technologies

Sustaining world -class expertise in biometrics: face, iris, and fingerprint
Ranked No. 1 in the world in benchmark tests conducted by NIST* 1

IREX 10 2021

IREX IX (2018)

(Iris Exchange IX)

FRVT (2019)

*1 National Institute of Standards and Technology. The results of the NIST evaluation do not constitute an endorsement by the U.S. government of any particular product, service, or company.

*2 Ranked No. 1 by NIST for FRVT Ongoing 1: N Identification (Aug. 2021) Identification (T>0) under the category Gallery: Mugshot; Probe: Mugshot; N=12,000,000 as well as the category Gallery: Border; Probe: Border çT Ô 10 years; 

N=16,000,000

*3 Ranked No. 1 by NIST for FRVT Ongoing 1: N Identification (Jan. 2022) Identification (T>0) under the category Gallery: Mugshot; Probe: Mugshot; N=12,000,000, as well as the category Gallery: Border; Probe: Border çT Ô 12 years; N=3,000,000 

and the category Gallery: Mugshot; Probe: Mugshot; N=12,000,000

*4 Ranked No. 1 by IREX 10: Identification Track (Sep. 2022) under the category Two-eye Accuracy, as well as the category Single-eye Accuracy and the category Rank Accuracy.

World No. 1

FIVE (2017)

FRVT (2013)

MBE (2010)

MBGC (2009)

IREX 10 (2022 *4)

World No. 1

Iris recognitionFace recognition

World No. 1

MINEX (2016,2006)

PFT/PFTи (2013,2009)

FpVTE (2012,2003)

SlapSeg (2004)

ELFT (2007)

Fingerprint 

recognition

No.1 in FRVT Ongoing 2021/8*2 and 2022/1*3
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Building and operating an AI supercomputer requires ensuring reliability, middleware for high training 

performance, and operation software. NEC researchers spent about two years building the AI supercomputer. 

Scale of AI supercomputer

928units

580 PFLOPS

Number 

of GPUs

Computing 

power

Ongoing investment in research AI  supercomputer facilities to 

support various AI research and developments

AI supercomputer equipped with the largest GPU among Japanese companies is fully operational in March 2023

Achieved speedy R&D of generative AIs such as NEC LLM and timely business transfer and market launch
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Advanced technologies supporting the NEC Digital Platform NDP)

Integrating NECõs global No. 1 technology into the NDP for broad business applications
In FY2023, plans are underway to add approximately 20 new R&D technologies

Digital  twin

Modelling Analysis & Optimization
Prescription /

Controlling

Face recognition

Multimodal  biometric
authentication

Detect particles
in liquid

Objective -Oriented
Task Planning

Heterogeneous
mixture learning

Liveness detection

Estimation of human
attributes  from images

On-Demand Action
Detection

Gateless biometric
authentication

2D skeletal extraction

RAPID machine
learning

Textual entailment
recognition

Data understanding
with semantic

Online optimization

Customer data
enrichment

Predictive robust

optimization framework

Speech recognition

Foundation model Large language model

Ear acoustic
recognition

Road surface
anomaly detection

Enhanced Video
Analytics

Iris  recognition

Profiling Across Spatio -

Temporal Data

Secure Biometric
Authentication

Automatic cyber attack
risk assessment

Highly -confidential
federated learning

Lightweight cryptography

Simulated  annealing 

Edge AI computing

Object detection 
acceleration technology

Automated system design

Learning -based media
transmission control

tamper detection technology
for IoT devices

Platform

dotData



1
Contribution to the 

IT Service Business

2

Contribution to current businesses

through global No.1 technologies

NECõs businesses

Central 

and local 

government

Education
Smart

Cities
Finance

Manufact

uring
Retail

Transport

& Logistics

Aviation

Space

Defense

Tele-

communi

cation

Healthcare&

Life Science

IT Services
Social 

Infrastructure
Future growth businesses

Carbon-

neutral
Automation Metaverse

Contribution to the 

Social Infrastructure Business



Contribution to current businesses

through global No.1 technologies

ᵑContribution to the IT Service Business



Generative AI
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Every industr y is advancing towards smart 

transformation through DX and digital twins

Digital twins for

people

Digital twins for

cities

Digital twin

Digital twins for

industries

Social issues Social valueOptimization
Prescription/

Control
Modelling

Real world

Platform

2022
 Technology Vision
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AI is now  entering  the

 era of foundation model s

A New Generation of AI

Third Generation AI

Second Generation AI

First Generation AI

Machine learning

Symbols and logic

Reasoning as Search

Foundation model
(including large -scale language models )
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Emergence of the Internet

Diverse services created on the Internet

Google Apple Facebook Amazon

Broadcast Phone
Information

search

Contents

delivery

E-

commerce

Low cost of creating new services

Like the Internet, AI foundation model s are revolutionizing society

Enabling  easy AI development for everyone

Internet

Emergence of the Foundation Model

Easily create diverse AI

Easily built from foundation model s

Analysis

A

Recognition

A

Recognition

B
Control

A

Foundation model
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All industries are getting  smarter by collaborating with 

DX / digital twins

Digital twins for

people
Digital twins for

cities

Digital twin

Digital twins for

industries

Social issues Social valueOptimization
Prescription/

Control
Modelling

Real world

Platform

Updated 2022
Technology Vision

The foundation model greatly contributes to the advancement, automation, 

and scaling of DX/digital twin systems.

Foundation model
Intelligence Expansion/

Multimodal

Reliability/

Usability

Sophistication/

Robustification

Autonomous

configuration Safe

data

Efficiency/

Automation
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New architecture enables building purpose -specific AI models by 

flexibly scaling LLM and integrating with various specialized AIs.

Automates diverse real -world operations by breaking down business 

processes into tasks, autonomously deploying and linking AI models, and 

controlling security and networks.

Processing a variety of real -world events by combining global No. 1 

image/audio and sensing technologies with LLM.

Addresses hallucinations, ethics, learning source validity, personal 

information leaks, etc., in addition to advanced cybersecurity to 

ensure safety and security in the LLM era.

Automates system construction and operation management in 

addition to streamlining software development and reducing power 

consumption.

Proprietary Foundation Model

Advancement of DX through AI orchestration

Accelerating Business Creation by Integrating NEC's Strengths in Multimodal AI, Security, and 
Network Technologies

Orchestration function

Safety and Security

in the LLM Era

Automation of system 

construction and operation 

Multimodal AI

NEC's goal
New AI Architecture
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Every industry is advancing towards smart 

transformation through DX and digital twins
2022

 Technology Vision

Social valueSocial issue Prescription/

Control
Modelling 

Analysis &

Optimization

Digital twin

Real world

Platform
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Prescription/

Control
Modelling

Analysis & 

Optimization

Digital twin

Real world

Platform

Foundation model

AI

Social valueSocial issue

NEC's goal
New AI Architecture

AI Orchestration
Building verse businesses with advanced AI -driven system automation

Orchestrator
Task 

decomposition
Planning Execution
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Prescription/

Control
Modelling

Analysis & 

Optimization

Digital twin

Real world

Platform

Foundation model

AI

Social valueSocial issue

NEC's goal
New AI Architecture

Orchestrator

Automation of system 

construction & operation 

Multimodal AI

Safe/Secure LLM

Orchestration

AI Orchestration
Building verse businesses with advanced AI -driven system automation

Proprietary 

Foundation Model

Task 

decomposition
Planning Execution
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Task 

decomposition
Planning Execution

2023
 Technology Vision

Technologies introduced 

in today's exhibition

Prescription/

Control

Digital twin

Real world

Platform

ᵔ Video × LLM  

ᵕ Security × LLM

ᵖ Vital Estimation ᵑ Data Driven DX

ᵒ Voice × LLM

ᵓ Advanced LLM  

ᵗ Gateless biometric

authentication
AI

Orchestrator

AI Orchestration
Building verse businesses with advanced AI -driven system automation

Automation of system 

construction & operation 

Multimodal AI

Safe/Secure LLM

Proprietary 

Foundation Model

Orchestration

Foundation model

Modelling
Analysis & 

Optimization
Social valueSocial issue


