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Before We Start

N taAl



embedded

Hardware Meets AI Software VisSion
summiT

« When a new hardware is released in the market, customers want
to run the latest AI model on the device

« Example

 Customers: Want to run YOLOvV5 on a device to maximize
performance (latency, accuracy, and power consumption)

» Device: Only supports YOLOv2 and 3
 In order to close this gap, hardware-aware optimization is a must!
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NetsPresso® (Not The Coffee Maker)
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Expectation vs Reality

- Expectation:

« How do we build the perfect

model for the next 6
months?

 Once trained, the model is
complete

Nota Al

© 2023 Nota Inc.

embedded

Vision
suMmMIT

Reality:

« AI model development does
not end after a project

« Al model deployment is
NOT a one-off process

« AI model deployment is a
CONTINUAL process



Why We Built Our Pipeline

- Question from AI engineers:

- How do we build a pipeline to update and deploy a
fast as possible?

« Thus, Nota Al built its own pipeline, NetsPresso®

Build & Search Compress & Accelerate Convert & Deploy

Optimal tradeoff compression Ready-to-deploy package

Model Model

Compressor Launcher
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Pain Point: V?gl%

Traditional AI Model Development Process SUMMIT
- Development process is Data preparation
repetitive and resource- =i ||'|"'h|| ""||l||||
intensive S
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Network .
. ¥ N " o Performance test Model evaluation
architecture Model training .
= on target device and validation
selection

Optimized Al models
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* Once upon a time,
* Nota AI was started as a smart mobile keyboard app company

NotalTS

Inteligent Transportation Systems

Typos mostly occur NOTA keyboard 7 N
on key boundaries optimizes internal boundary @
of the keys to minimize typo S’ K )
Nota Al © 2023 o .




Pain Point:

HW-Aware AI Model Development Process

« Development process is even
more repetitive!!!

embedded

vision

summitT

Data preparation

Data preparation

Data preparation

Manual

process

Optimized Al model

Optimized Al model

Optimized Al model

Environment 1

Environment 2

Environment 3

N ta AI © 2023 Nota Inc.




Our Solution: embedded

vision
NEtSPreSSO® SUMMIT
Vision AI Model Development Process
— — — — 1
Raw data : : Optimized
— Data Model Model Model Model lovment || Al "1ng|
— preparation 4| selection training 2 evaluation ~ tuning - Deploy |4} 217'“'}_'
- | I el
I

Without NetsPresso: 6 to 12 weeks
With NetsPresso : 2 to 3 days
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* Better performance & more diverse applications in a short time

Fall Detection Safety Helmet Railroad and Pore Detection People counting
Detection Obstacle Detection

Nota Al )



Case Study
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Pothole Detection vision

summitT

- Challenge
* The response time of the -
existing model was too slow f N
(589 ms) to be able to / \
detect potholes from a '
dashcam

™~
- Device: Jetson
> »l « o0os/008 With M,;.VDQANE] E(,‘{]

* The requirement was less
than 300 ms
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Pothole Detection vision
sSUummiT
« With NetsPresso® paeet
- Using Model Searcher, found

tWO mOdeIS With better Optimal trade-off models 5X faster model
latency for Jetson Nano

+ 343 ms (-42%) e I

- 186 ms (-68%)

Optimization targets

SANVIDIA. AFM
intel. %Raspberry Pi’

!
N tO. Al © 2025 Nota e Optimized Al Model
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Pothole Detection

e With NetsPresso®

 Using Model Compressor,
improved the latency by 20-30%

343 ms -> 239 ms
« 186 ms -> 147 ms

N ta AI © 2023 Nota Inc.
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Pre-trained model
l

Model Compressor

Model profiling Compression methods

‘ 30X compressed

J

Compressed model
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Pothole Detection

Nota Al
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- Device: Jetson Nano
- FPS
With NetsPresso: 15 fps

embedded

vision

summitT
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Fire Detection vision
sUummiIT

 Challenge

» Greater than 10 FPS on
Jetson Nano to detect fire

* Result

» With NetsPresso®: > 30
FPS

No tq AI © 2023 Nota Inc. 17



Fire Detection

e With NetsPresso®

 Using Model Searcher, found
a model with >3x better
FPS

+ 31.2 FPS (+170%)

N ta AI © 2023 Nota Inc.

Dataset

l

1

Optimization targets

<A NVIDIA. Arm
intel. %Raspberry Pi’
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Model Searcher

Optimal trade-off models 5X faster model

b

Optimized Al Model
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.ase Study II:
| ire Detection

Nota Al
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Model Searcher: embedded

Performance Benchmark vision

 Both accuracy (mAP) and

GFLOPs are improved Object Detection

'1|'-' sl £ BIDA) i
& RNV D \ Wi

MAP[0.5] (%)

N t a AI I Model Size (MB) )



Model Compressor:
Performance Benchmark

« With a minimal drop in
accuracy (~1 %), a
significant improvement
(> 4,200 %) made for
FPS

Nota Al

embedded
FPS
480.77
222.22
28.08
5.28
VGG19 VGG19-Compressed MobileNetV1 MobileNetV1-Compressed
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Benefit: embedded

Inference Server Cost Saving ‘QL%!‘%P
By using the optimized Al Comparison Table
model, up to 85% inference origina —
server cost saving was o

‘ V100 —) T4

I?. X 8 —) X 16

Jo Taster
= 22FPS — 25FPS

achieved.

@ 97.14% — 97.03%

85% save
$ $2,203 — $391
N ta AI © 2023 Nota Inc. 2



How We Can Help




Business Model: embedded

NetsPresso® & Solutions ‘ébﬂﬁp
- Platform « AI Solution
* NetsPresso - Intelligent Transportation

- Professional Service System

e Driver Monitoring System

https://www.nota.ai/contact-us
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Key Takeaways vision
summiT

 Closing the performance gap between what the device companies
can offer and what the market wants requires optimization and
SW+HW co-design to seize the market opportunity

« Keeping up with newer models, datasets, and frameworks has
increased the need for a pipeline to retrain and deploy AI models
more efficiently across different edge devices

- If you want better AI models faster, please talk to us!
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NetsPresso:
HW-aware AI Model Development Pipeline

Nota Al

NetsPresso.

= Models
Model Searche
Datasets

°% Projects
Model Compressor
% Compress
Model Launcher

(,') Convert Beta

Package Beta

@ Portal

a Documentation

() Discussion Forum

Target device

Target device *

@ NVIDIA Jetson Nano
(O Raspberry Pi

O Intel Xeon W-2223

(O AVH Corstone-300 (Ethos-U65 High End)

~

Output Format

Framework * SW version *
TensorRT v JetPack 4.6 v
Output datatype *

O FP32 @ FP16

Inference batch size *

1

@ = Support range: 1~32.
« TFLite only supports batch size 1

Model training
Target latency (ms) *
500

@ Support range: 10~5000

© 2023 Nota Inc.

Hardware-aware
(More to come)

Sign up for free credit

https://www.netspresso.ai/
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Resources vision
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Visit our booth #217

For more information on Nota AI: “ 88 ofeeole 1

Enabling 319

. Technologies |

https://www.nota.ai o | Penlen | ‘

i O NotaAl

000 - _

To try NetsPresso®: = |
https://www.netspresso.ai ' N

o

ENTRANCE

i
0
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https://www.nota.ai/
https://www.khronos.org/openvx

