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Enabling an Intelligent Planet

Empowering Al on the Edge:

Acceleration Modules, Inference Systems &
Software Integration
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Edge Computing and Intelligence Solutions
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Edge AI Solutions
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On-Premise Training Cloud Training

Training & Modeling Enterprise Services « Unified Al Platform

Trainil'l g @ Deep Learning Suite /A Azure \ * Model Management

== o .
% * Machine Learning = WISE-PaaS/AFS -/ * Cross Clouds Support
Kubeflow kubernetes dJocker -

Training Server
Supported Frameworks $* TensorFlov Caffe € ONNX {@xnet

Model Deployment Device Management

& B W ry
Inference ‘Edge Al ©penVIN® WISE-Paa$/ DeviceOn ' {\) &

Pretralned Deployment 3"* Part Device Monitor & Update Alert &
Stite Model Wizard Y Management  Control Management Action

Docker Container(Ubuntu, Win10)

(intel) | /o7 Solutions @ Acceleration Modules Inference Systems Solutions

Alliance
Premier NVIDIA.

= we—-—
)|

M.2+Ekey MiniPCle PClex4 4K Multi-display Din-Rail Rugged High Performance : i
VEGA-320  VEGA-330  VEGA-340 AIR-100 AIR-101 AIR-200 T AIR-300 facialifiscosniton

ADMNTECH



EIoT AI-Product & Solution Roadmap

FaceView I.APP
Vertical

Solution

Edge AI Suite \Elcllgze AI Suite
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AIR- 100 AIR- 101

4 displays, with APL with VEGA-330,
VEGA-320, retail industrial
Inference

Systems AIR- 200 AIR -300
Core i5, with Xeon, PCIe x 16
: 1 VEGA-330 for GPU card

VEGA-320 VEGA-340 — VEGA-341 —
M.Z, Intel Movidius X PCle x 41 . — o - =
Edge Al 4/8 Intel Movidius X PCIe x 4, next gen. Movidius VPU
Modules VEGA-330 -
mPCle, Intel Movididus X | ‘
MP 2020 1H 2020 2H
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Edge Al Acceleration Modules

| Neural Compute Engine
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Vision Accelerators

Imagine Accelerators

CPUs

VEGA-330 VEGA-340

VEGA-320 VEGA-341
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M.2 2230, One Intel miniPCle, One/Two Intel PClIe x 4, Four/Eight Intel PClIe x 4, Intel
Movidius X VPU on-board Movidius X VPUs on-board Movidius X VPUs on-board  Next gen. Movidius VPUs on-board
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.l Fast Integration into Current Applications

DS-580 EPC-B2000

miniPCle

M.2 2230 e

Windows® 10, Ubuntu,
CentOS, Yocto

Intel OpenVINO Toolkit
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Performance Benchmark I

Throughput (FPS), higher is better

Corei3 Corei7 Xeon ®
_ EXMA 2485 SXMA4SS 8100T 8700T| Gold 5218

mobilenet-ssd 1842
inception-resnet-v2 7 59 22 41 253
googlenet-vl 89 716 147 283 1515
resnet-50 35 268 85 158 993

Value(FPS/$), higher is better

_ 1 x MA 2485 8 x MA2485 i3 8100T i7 8700T Xe°“5g2°1'g

mobilenet-ssd 0.83 0.72
inception-resnet-v2 0.11 0.09 0.18 0.14 0.1
googlenet-vl 1.29 1.1 1.26 0.93 0.59
resnet-50 0.51 0.41 0.73 0.52 0.39

ADMNTECH

Source https://docs.openvinotoolkit.org/latest/ _docs_performance_benchmarks.html



FaceView, 1080P, VPU v.s. CPU FaceView, 1080P

Time Required Average Time for
for Recognition recognition

MA2485 VPU 82.78ms 1VPU 82.78ms
Celeron J3355 CPU 3,868.7ms 4 VPU 23.28ms
8 VPU 13.38ms

MA2485 VPU

21 fps

Corei7 6822EQ CPU 50 fps
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Topology Supported In Myriad/HDDL Plugins

Supported network
Performance optimized network

CaffeNet

GoogleNet v, v2,v3, v4
Inception vi, v2, v3, v4
LSTM: CTPN

MobileNet v1, v2
MobileNet SSO
MTCNN-o, -p, -r
ResNet-18, -50, -101, -152
ResNet v2-50, -101, -152

SqueezeNet v1.1
SSD MobileNet v1, v2

SSD Inception v2

U-Net

YoVGG16, VGG19
YoloTiny v1, v2 v3
Yolo v2, v3

“* Tensor

AlexNet

DenseNet-121, -161,-169,
-201
GoogleNet vl, v2, v4

MobileNet v1, v2
MobileNet SSD
MTCNN-o, -p, -r
ResNet-18, -50, -101, -152

SqueezeNet v1.0, v1.1
SSD MobileNet v1,

SSD300
SSD512

VGG16, VGG19

YoloTiny v1,v2, v3
Yolo v3

Caffe

AlexNet

GoogleNet v3
Inception v3

ResNext-101

SqueezeNet v1.1

VGG16, VGG19

gxnet

AlexNet
CaffeNet
DenseNet-121,-161,-169,-201

GoogleNet v1, v2, v3, v4
Inception v1, v2, v3, v4
LSTM: CTPN

MobileNet v1, v2
MobileNet SSD
MTCNN-o, -p, -r
ResNet-18, -50, -101, -152
ResNet v2-50, -101, -152
ResNext-101

SqueezeNet v1.0, v1.1
SSD MobileNet v1, v2

SSD Inception v2, v3

SSD300

SSD512

U-Net

VGG16, VGG19
YoloTiny v1, v2, v3
Yolo v2, v3

OpenVIN®
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Warehouse Robot Vision /AGV Bt im0 0

Empowering Trackless Navigation and a Safer Workplace

Advantech helps customer to integrate the VEGA-330 edge Al inferencing
module with two Intel Movidius VPUs on board into his AGV cart. This
enables the AGV to be self-guided via camera vision, and performs
obstacle detection to avoid accident in a human-machine mixed
workplace.

Key Benefit: VEGA-330
* Compact with standard interface, makes integration much easier
* Low power budget, prolonging the battery working hour

* Enables vision based Al self-guided navigation

44

Cameras Wireless

Laser Sensor Servo Motor
Module Battery

ADMNTECH




Al-Powered Smart Street Light

Enabling Edge Inferencing for Real-time Traffic Monitoring

Advantech helps our customer to design an edge Al inferencing module
with multiple Intel Movidius VPUs on board which perfectly fits in current
smart street light enclosure.

Key Benefit:

* Compact and low power budget, minimized design change effort
VEGA-320 * Analyzes video at the edge and reacts instantly
* Saves data bandwidth and cost

/Q

LTE module Temp. & Humidity  Air Quality

Sensor Sensor LED controller



Edge Inference Systems

Enabling Real-time Intelligence
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AIR-100 AIR-101 AIR-200 AIR-300

v Multi-4K Display v" Compact design g Exter?ded temp. _ v" High performance CPU

v’ Cost sensitive v Low power v' Multi-channel processing v’ High density image
processing
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Techman Robot applies Al defect inspection technology to enamel coated products,
detecting air bubble and crack in mug manufacturing factory. Advantech AIR-300 is
selected as training server to perform image pre-processing, data labeling and Al model
training.

- ? . . .
Why Advantech AIR-300? Capture images from different views  |dentify defect by edge inferencing

Intel Desktop core i7 quad core processor with NVidia

2080Ti GPU card as training engine provides sufficient f,e‘“e( [‘. @ @ @} % %
computing power for Al model training.

Four GbE ports provides sufficient bandwidth to collect
captured images from multiple production lines. N\
Four 2.5” SATA Ill drive bay provides maximum 20TB
storage capacity.
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Training Server
with NVidia 2080Ti

Deploy Trained model for inference ADVNTECH



Intel’ Distribution of OpenVINO™ Toolkit

COMPUTER VISION

(2] o~
O i COpenVX.

DEEP LEARNING
Caffe ¥ Tensorflow ONNX @xnet [IINE]

OpenCV* OpenCL™
S rts >100 Publi >
Model Inference ula':lels incl. 30+ i cv CV Library Optimized media
Optimizer Engine Pretrained Models Algorithms (Kernel & Graphic APIs) encode/decode functions

COMPLEMENTARY TO MAJOR FRAMEWORKS CROSS-PLATFORM FLEXIBILITY HIGH PERFORMANCE, HIGH EFFICIENCY

R .
e Model Optimizer Inference Engine -
% Convert & Optimize me Run-time Library P User Application

Trained Model
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INTEL COM PUTE INTEL VISION ACCELERATORS
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Topology Supported In Myriad/HDDL Plugins

Supported network
Performance optimized network

CaffeNet

GoogleNet v, v2,v3, v4
Inception vi, v2, v3, v4
LSTM: CTPN

MobileNet v1, v2
MobileNet SSO
MTCNN-o, -p, -r
ResNet-18, -50, -101, -152
ResNet v2-50, -101, -152

SqueezeNet v1.1
SSD MobileNet v1, v2

SSD Inception v2

U-Net

YoVGG16, VGG19
YoloTiny v1, v2 v3
Yolo v2, v3

“* Tensor

AlexNet

DenseNet-121, -161,-169,
-201
GoogleNet vl, v2, v4

MobileNet v1, v2
MobileNet SSD
MTCNN-o, -p, -r
ResNet-18, -50, -101, -152

SqueezeNet v1.0, v1.1
SSD MobileNet v1,

SSD300
SSD512

VGG16, VGG19

YoloTiny v1,v2, v3
Yolo v3

Caffe

AlexNet

GoogleNet v3
Inception v3

ResNext-101

SqueezeNet v1.1

VGG16, VGG19

gxnet

AlexNet
CaffeNet
DenseNet-121,-161,-169,-201

GoogleNet v1, v2, v3, v4
Inception v1, v2, v3, v4
LSTM: CTPN

MobileNet v1, v2
MobileNet SSD
MTCNN-o, -p, -r
ResNet-18, -50, -101, -152
ResNet v2-50, -101, -152
ResNext-101

SqueezeNet v1.0, v1.1
SSD MobileNet v1, v2

SSD Inception v2, v3

SSD300

SSD512

U-Net

VGG16, VGG19
YoloTiny v1, v2, v3
Yolo v2, v3

OpenVIN®
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x5 .
EgyeA' Edge AI Suite V1.2 .ith openvino Toolkits R3 2019

uite

Intel® OPENVINO™ Toolkit

vy
* #, Heterogeneous Hardware

’ Acceleration : , |
[ optimized performance of Intel®- : =9 : -

based accelerators: CPUs, GPUs, and
VPUs with GUI usability information.

YoloV3 Tiny Benchmarking

Pre-optimized environment with debug
guideline sample for quick performance
evaluation.

ADMNTECH

VEGA-300 Edge AI Acceleration Modules

All-in-One Installer % |
Integrate all required Inference  '4":;_ N
environments of reduce customer’s ’ , w
development time, and built-in & v ""

ready-to-use Al pretrained model for 18 1] T e K
customer reference. —
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High Precision
| Engine J

98.5% accuracy rate
10E-6 error rate

Corporate

FaceView I.App

Empowering Al Facial Recognition

L’J
Real-time Identifica:irn

I_& Notification

Face identity & labeling
VPU/GPU acceleration

] Y R
/ ° ()
_lllll @
=3 IR
Customer Behavior Customer
|_ Analytics J |__Management J
* Dashboard for « Easy enroliment
decision makers «  VIP/Watchlist
management
Bank/Government

Hospitality

ADMNTECH




FaceView I.App Function Highlights

Visitor Identification

i v’ Registered ID and gender/age/emotion
FaceView recognition

Industrial App

v Image improving for poor lighting and
motion blurry

Customer Analytics

v’ Statistical analysis for customer behavior
v Watch list history dashboard
Customer Management
v Maintain customer database
v Import & Export VIP/Blacklist ID data

OPTIMIZED FOR

ACCURACY RATE ADVNTECH



Facial Recognition Access Control

Al facial recognition offers a new option for access control. FR can identify the unique p -
face print and unlock the door within milliseconds, much faster that RFID based access

Lyl
control system.

FaceView

Facial recognition is also comparable to fingerprint scanners in reliability and ease of
use —especially when you’re wearing gloves

Central server

Key Benefit of FaceView |.App:
* Plug & play with high recognition accuracy, not additional training is
needed.

* High compatibility across hardware & OS platform. Can be easily
implement onto current environment with only little modification

* Provides functional APIs to help you integrating FaceView functions as

part of your solution.

ADMNTECH



FaceView I.APP Software Building Block

Integration SDK

Recognition Identification Customer Customer
Engine and Notification Analytics Management

CPU/GPU/VPU Real-time Statistical analysis for Video source

. e . Enrollment ; .
support identification customer behavior configuration API
Special visitor Watch list history . Model accuracy

Model accurac o User login

Y highlight dashboard & configuration API

Live streaming . . -
data import configuration API

Mail notification
setup

Real time
Identification API

Database access API

1
1
1
1
1
1
1
1
1
1
VIP & Blacklist | Acceleration chip
1
1
1
1
1
1
1
1
1
1
1
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FaceView I.APP User Interface

}. Faceio AP

Edit Customer

Customer Profile

Photo by camera or files m

Contact Information

eta Cranggmal com

Fill in personal info

Enrollment
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Visitor behaviors by average and
cumulative rules

Returning Vistors

32

Dwel Time

00:30:20

Aversge Basket Spend

$2,039

Target Custamar Popular Times .

Age vs Gender

Analytics B || || “ ” g

Timeslot vs Visitors

NTS 10203

N7 $t.000

m rayiatee
e ot
Blackiist Customers (3)

Q AmgHuang

Blacklist records

Identification

K

po—

VIP and Blacklist records
on that day

I
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7“3“’ Party SDK

Pretrained Models Deployment Wizard iteD | 7 soions SN
Q Premier NVIDIA.
Acceleration Modules Inference Systems Solutions
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VEGA-320 = VEGA-330 VEGA-340 AIR-100 AIR-101 AIR-200 AIR-300

M.2, 1VPU MiniPCle, 1/2 VPUPClex4, 4/8 VPUs Quad 4K Displays Din Rail Ruggedized High performance Facial Recognition
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