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Overview of On-device Al Accelerators
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. T * Both Inference & Training * Low Precision: 2b/4b/8b (INT) + Application-specific accelerator design
Mobile Characteristic Low-Power FPGA/ASIC for Mobile + Sparse network
HW-based low complexity Architecture Platform  Memory System for DNNs Self-Learning SW-based low complexity
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Autonomous Driving

@ Most representative application for mobile platform
@ Operated on the limited battery
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Perception (1)

LOCALIZATION

® Step implemented in the majority of
robots and vehicles to locate with a
really small margin of error

® Location recognition technology through
precision map and GPS

Centimeter accuracy at the end of a 25,000-kilometer journey
Motian and position sensor for precise localization of automated vehicles
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Perception (2)

Perception of Surroundings

® Step to detect cars, pedestrians, lanes,
traffic lights, traffic signs, etc. using
information from various sensors

® Self-driving perception requires 100%
accurate recognition of all information that
a human driver perceives while driving
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Crowded people

Highway access

Cutting in line

Road confluence

Left Turn
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Enwviraonment
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Levels of Autonomous Driving

AD Market Outlook: Definition Of Levels of Vehicle Automation, Global, 2017-2030
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No assistance Assistance Semi-automated | Highly automated  Fully automated = Autonomous
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Autonomous Driving with DNN T

All researchers and companies have a plan to provide level 4 autonomous driving until 2030
Level 4 autonomous driving should detect more than 12 types of objects
Object detection : ML-based > DNN-based for accuracy enhancement

DNN : Too much computation due to many hidden layers - Slow speed & Significant power
to be used in battery-operated auto driving = Require speed-up and low-power design
through HW acceleration & optimization

Goal : Reduce the computational complexity of DNN-based algorithm to facilitate real-time
operation with low-power while maintaining detection accuracy
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Autonomous Driving: LiDAR

@ DNN-based multi sensor fusion : RGB+LIDAR+RADAR —> It requires more computation

Lidar point cloud
projected to 2d image

RGB camera Image

L 2

2-D Interpolation

3

Deep learning-based object detection using 4-channel images

Project Leader of “Real-time mobile traffic information
system based on multisensory fusion and integration”
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FIG. 1

Conventional Video Surveillance as a Service (VSaaS)
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Global video surveillance and VSaaS market size and forecast, 2011 — 2019

(USD billion)
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= Services (VSaaS) = Video Surveillance Market

@ DNN for Video Surveillance as a Service
@ Application: Factory automation/Security/Smart silver care

@ Advantage: Low cost, Maintenance, Scalability, Security,
reusability of previous cameras

@ Disadvantage: High complexity in a cloud system

Market Research

Increase of VSaaS
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FIG. 1 Global video surveillance and VSaaS market size and forecast, 2011 — 2019
(USD billion)

@ DNN for Video Surveillance as a Service
@ Application: Factory automation/Security/Smart silver care

@ Advantage: Low cost, Maintenance, Scalability, Security,
reusability of previous cameras

@ Disadvantage: High complexity in a cloud system

= Services (VSaaS) = \Video Surveillance Market
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ource: Transparency Marhet Research

Increase of VSaa$S Deep learning at here!!

Edge Computing!!
= Learning / Inference are performed in the mobile device > Low-power issue!!
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Application : Smart Factory
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@ Goal : Automation of many tasks that people have done in existing factories (agricultural

products / semiconductors, etc)
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Application : Silver Care

@ Goal : Ensuring the safety of the elderly living alone through fall detection / gesture
recognition based on DNN

Fall detection /

Gesture
Rol recognition
Extraction based on DNN
Video P2P

Transmission
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