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AI SYSTEMS AND VISUAL INTELLIGENCE 
AT THE NETWORK EDGE:

Gary Brown, Director of AI Marketing, IoT Group, Intel         @garyisp
US-Asia Technology Management Center, Stanford Univ.    October 25, 2018

TRENDS AND OPPORTUNITIES IN ASIA
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Today we’ll LOOK FROM semiconductor industry POINT OF VIEW—
THE CRITICAL INGREDIENTS in the evolution of AI at the Edge

 BACKGROUND: AI SYSTEMS IN ASIA

 DEFINITION OF ‘NETWORK EDGE’ 

 TRENDS, MARKETS

 ACCELERATING INTELLIGENT VISION AT THE EDGE 

 CHALLENGES AHEAD
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2018:  AI IS BOOMING EVERYWHERE, ESPECIALLY IN ASIA
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SOME BACKGROUND IN COMPUTER VISION
AND WHAT WE ARE DOING AT INTEL

TO ENABLE NEW AI SYSTEMS AT THE EDGE
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Computer Vision Then and Now

NOWthen

o Heuristic Algorithms

o Human Engineered

o Server Based

o AI / Deep Learning

o Real-time, Higher Accuracy

o Edge Based

1960
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Devices • Things

EDGE-TO-CLOUD:  DATA IS KEY DRIVER

Latency
Bandwidth

Security
connectivity

Core 
Network

Cloud
Data Center

NETWORK HUB
OR REGIONAL
DATA CENTER

Edge
Compute Node

By 2019, 45% of data
will be stored, analyzed, and acted on at the edge

Video • Healthcare • Manufacturing

Smart Buildings • Energy

Transportation • Retail 

Public Sector • Logistics • Smart Cities Drivers for edge
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IMAGE 
SENSOR(S)

VISION 
PROCESSING

MEMORY

WIRELESS
TRANSCEIVER

IMAGE SENSOR(S)

APPLICATION 
PROCESSOR

MEMORY

WIRELESS
TRANSCEIVER

4G/LTE
MODEM

< 2 W

EDGE-TO-CLOUD:  MOVING DATA CRITICALLY IMPACTS POWER

END POINT
DEVICE

EDGE COMPUTE NODE / 
EDGE SERVER Cloud

5~20 W 1000s W
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There is a growing opportunity
for ai at the edge

Data Center
Training

Endpoint &
Edge Inference

Data Center
Inference

• 25%-35% CAGR
in AI for silicon 
industry

• Growth larger
at the Edge,
compared to
Data center

2018                                  2023 

TAM

Note: Endpoint and Edge excludes 
smartphones and client PCs
Source:  Intel, IDC, Gartner
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THE VIRTUOUS CYCLE DRIVING INNOVATION IN
AI AT THE EDGE

• Huge Compute

Requirements

• Low Latency

• Power Efficiency

• Local Data / Privacy

• Efficient Data Flow

• Better Algorithm Processing

• Efficient Memory Use

• Silicon Process

Technology

EDGE PROCESSING
REQUIREMENTS

CHIP TECHNOLOGY
IMPROVEMENTS
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CITIES • STATE • FEDERAL FINANCE • BANKING INDUSTRIAL CASINO GAMING

TRANSPORTATION ROBOTICS DRONES

Public Safety & Surveilance
Traffic, Parking and LPR

Emergency Response

People Counting Customer
(i.e. Gender, Wait Time)
ATM Facial Recognition

Autonomous Vehicles
Public Safety (i.e. Bus/Rail)
Traffic & People Counting

Emergency Response
Asset Inspection (i.e. Windmill)

Security & Surveillance
Responsive Retail Advertising

Digital Home Assitant

Manufacturing Automation
Industrial (i.e. Pipeline Welding)

Public Safety & Surveilance
Facial Recognition

Machine Vision Asset Inspection
(i.e. Pipeline)

Augmented Reality

Edge AI capabilities enable AUTONOMOUS FEATURES IN MANY APPLICATIONS 

HOME • RETAIL • SURVEILLANCE
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INDUSTRIAL EXAMPLE:  SMART FACTORY

WAREHOUSE

CARRYING

PARKING SORTING

Smart Factory:

Will Generate an Estimate of 1PB data/day by 2020

Things & Edge Node Edge Network & Core Network Cloud

WAREHOUSE 
MANAGEMENT SYSTEM
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In Smart factory configuration, FAST INSPECTION DATA IS ACTIONABLE
Vision+DL in industrial PC feeds into edge server
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• Item Tracking

• Mobile Payment

• Store Analytics

• Inventory Management

• Customer Tracking

RETAIL EXAMPLE:  SMART STORES
Retail Store:

Huge Data Processing Requirements 

Things & Edge Node Edge Network & Core Network Cloud
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8.8 mm

8 mm

New innovative chip architectures Enable compute-efficient 
deep learning inference at the edge with more performance/watt/$
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AI at the edge:
not just a technical problem…

HOW TO scale to developers WORLDWIDE?*
*HINT: Opportunities in Asia
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TO make enhanced deep leARning at the edge more accessible, 
WE JUST ANNOUNCED:   INTEL® VISION ACCELERATOR DESIGNS

M.2, Key E miniPCIe PCIe x4INTERFACE

1 Movidius 
MA2485 VPU

2 Movidius
MA2485 VPUs

8 Movidius
MA2485 VPUs

CURRENTLY 
MANUFACTURED BY*

Intel® Arria® 10 FPGA
1150GX/660GX

PCIe x4

Openvino™ toolkit
Develop NN Model;  Deploy across Intel® CPU, GPU, VPU, FPGA; Leverage common algorithms

SOFTWARE
TOOLS

Intel® Vision Accelerator Design with Intel® Movidius™ VPU

Intel® Vision 
Accelerator Design 
with Intel® Arria® 10 

FPGA

EXAMPLE CARD
BASED ON

VISION 
ACCELERATOR 

DESIGNS

*Please contact Intel representative for complete list of ODM manufacturers. Other names and brands may be claimed as the property of others.
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EXAMPLE PARTNER:  Kaga ELECTRONICS (JAPAN)
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EXAMPLE PARTNER:  AAEON (TAIWAN)
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OTHER EXAMPLE PARTNER ODM COMPANIES
FOR INTEL® VISION ACCELERATOR DESIGNS
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intel® ai:
In production

A LEADING ECOSYSTEM FOR  AI 
AT THE EDGE DEPLOYMENTS
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EXAMPLE PARTNERSHIP: ALIBABA (CHINA)
Intel and Alibaba Group are:
• Launching of a Joint Edge Computing 

Platform to accelerate edge computing 
development

• Establishing the Apsara Stack Industry 
Alliance targeting on-premises 
enterprise cloud environments

• Deploying latest Intel technology in 
Alibaba to prepare for the 11/11 
shopping festival

• Bringing volumetric content to the 
Olympic Games Tokyo 2020 via OBS 
Cloud

• Accelerating the commercialization 
intelligent roads

https://newsroom.intel.com/news/alibaba-intel-transforming-data-centric-computing-hyperscale-data-centers-edge/
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SILICON INDUSTRY HAS CHALLENGES TO OVERCOME TO MAKE
AUTONOMY AT THE EDGE POSSIBLE

’18     ’19      ’20     ’21    ’22     ’23 

DEEP NEURAL
NETWORK
PERFORMANCE
*Inferences
Per Second
for ResNet50,
Batch Size = 1

AI PERFORMANCE
FOR POWER HELD AT 5~10 W

10

100

1000

10,000

SEMI INDUSTRY PROGRESS GOALS:
REDUCED PRECISION NEURAL NETWORKS
Improved performance moving from
fp16 to binary weights, for example

NEURAL NETWORK COMPRESSION / SPARSITY
Reducing compute requirement for NN structure, 
and taking advantage of zeros in matrix 
computation

EFFICIENT MEMORY
Power efficient memory access with improved 
bandwidth

ACCELERATORS
Balancing fixed function performance with 
flexibility/programmability

COMPILER INNOVATION
Tools making best use of new hardware
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*I360

The Future IS in Our HandS




