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Trust & Green

Real world

Digital twin 

Real-time

To achieve accurate and fair optimization

Automatic integration of 

the best methods

Concise description of conditions

Enable processing of composite real-world 

problems by the optimal computing 

machine

Real-time optimization

Time to solve the optimization problems

Find the best solution from a massive 

number of candidates within a realistic 

timeframe

Optimization
Accurate and fair analysis

Modeling
Wide-ranging, 

sophisticated modeling 

of the real world

Prescription
with explainability and 

conviction

Remote
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Platform that accelerates the resolution of the social optimization 

problems
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Real-time

optimization

Automatic integration of the best methods
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What optimization is needed to solve social problems?

Providing optimal solutions 

that suit the rapidly-changing 

business environment and 

many stakeholders involved 

in city management

Automatic vectorizing 

compiler

NEC Vector

Annealing service

Quantum annealing

Quantum-classical

hybrid system

Optimization support 

compiler

dotData

Intention 

learning

Common platform for quantum 

and classical computing

Acceleration of 

math computation

development of 

skilled engineers

Acceleration of 

business simulation

Automation of parallel 

processing

Automation of 

machine learning

Automation of 

optimization

Automation of 

quantum-classic 

collaborationSupercomputer for AI 

research

High-performance 

computing
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NEC Vector Annealing service

Simulated quantum annealing that finds optimal solutions from 

a massive number of combinations of options in a realistic timeframe

◼ Case: NEC Fielding adopted the NEC Vector Annealing in October 

2022, turning their two-hour task by experienced staff into a 12-

minute automated operation.

Future 

prospect

Utilize NEC Vector Annealing service combined with AI-driven future 
prediction as a management support tool for making investment 
decisions and formulating business strategies

Automatically formulate optimal delivery 

plans from vast combinations of delivery 

times, areas, and modes of 

transportation

Solution

Effects

Confirmed automatic generation of 

plans of the same standard as those 

created by experienced staff

Currently tuning to improve delivery 

efficiency by 30%, which is the upper 

estimated limit

Effects

Ward A

Ward B

Ward C

Ward D

City E

...

...

...

...

Urgent response

Regular 

maintenance

Time 

specification

Create optimal delivery plans from vast combinations

Delivery time Delivery area Part type
Transportati

on mode

Automation 

of 

planning

Faster 

Planning

Faster 

optimization of 

large-scale 

problems
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Optimization support compiler

Software development environment with optimization assistance 

makes the whole problem-solving process much shorter

◼ Automatically convert given problem-description into a set of precise formulas 

suitable for the selected optimization tool

Future 

prospect
Can be used as a common optimization-solver middleware for both of 
classic optimization and (simulated) quantum annealer

Conventional Optimization support compiler

Convert 

formula for 

each tool

Delivery on 10:00 and 15:00, 

using trucks with a maximum load 

of 2t and driving a minimum 

distance

Several 

months

Several 

days

Formula

optimization

subject to

max
𝑡

𝑡

Classic 

optimization tool

(Simulated) 

quantum annealing

General conditional expression 

that can concisely describe 

conditions and are close to 

customer operations

subject to

max
𝑡

𝑡

Automatic conversion

Classic 

optimization tool

(Simulated) 

quantum annealing

Automatic conversion 

to conditional 

expressions that suit 

the individual tools

There are many 

tools to solve 

optimization 

problems
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Trust & Green

Real world

Digital twin 

Real-time

Optimization
Accurate and fair analysis

Modeling
Wide-ranging, 

sophisticated modeling of 

the real world

Prescription
with explainability and

conviction

Remote
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Platform that supports sustainable society

To simultaneously achieve non-stop city activities and environmental contributions

High 

reliability

Deliver stable services with trust

Optimally perform dynamic control of the 

platform according to the intricately and 

frequently changing environment

High 

efficiency

Enhance basic performance and contribute to the environment

Improve ICT performance for achieving 

“anytime anywhere” while reducing CO2 

emissions

Prescription
with explainability and 

conviction
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Supporting sustainable 

society with “Green of ICT”
・Provide stable services while immediately responding 

to the rapidly-changing real-world environment

・Improve basic performance in relation to energy 

consumption

High 

efficiency

High reliability
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ICT platform technology that realizes Trust & Green

OpenRAN

Learning-based 

communications analysis

Distributed MIMO

Virtual RAN

Multi-core cables

Non-terrestrial 

networks

Application-aware 

IT & network Control

Learning-based media 

transmission control

Implementation of 

Beyond 5G

Integrated IT & network

autonomous operation

Autonomous operation of 

hetero-domains

Automated system design and 

autonomous operation
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Application-aware IT & network control

Autonomous real-time control of ICT platform enables 

stable operation at all times

◼ AI predicts resources required for the entire ICT platform with the understanding of 

the application and dynamically performs optimal control

Future 

prospect
Platform technology to support a variety of digital twins that can 
immediately respond to changes in cities and industries

Real world

Digital twin

Deterioration 

of signal strength
Increased traffic Obstruction

Increased 

analyses

Various risks that prevent the use of digital twin

Prediction of causes of 

quality degradation

Selection of control methods 

and optimization of control

Application r

Real-time automatic control based on predicted 

communication and processing of the entire ICT 

platform from devices to the cloud

Application 

requirements

External 

environment
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Beyond 5G Distributed MIMO

Using AI to prevent signal blocking by obstacles— a challenge 

for widely spreading super-large capacity communications

◼ Achieve stable large-capacity high-speed communications even in places where 

obstacles such as buildings and other constructions are abundant

Future 

prospect
Support non-stop city operations by efficiently achieving uninterrupted 
large-capacity high-speed communications

Issue: High-frequency signals are prone to blocking
Solution: Using AI to predict the future location of mobile 

terminals in order to select appropriate antennas
Automatically switch antennas 

by predicting any degradation 

in communication quality
Communication 

quality is 

maintained even 

when there are 

obstacles

Save power by reducing

unnecessary signal transmissions

Easily 

blocked by 

obstacles

Signals 

transmitted 

from multiple 

antennas so 

that signals are 

not blocked

Redundant signals increase 

power consumption


