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What is Al and deep learning?

Artificial intelligence (Al) — Using human-like intelligence to solve tasks

Machine learning (ML) — Algorithm uses data to find patterns

Deep learning (DL) — very large algorithm using raw data input
— Usually needs lots of data!

Artificial Intelligence

Machine learning provides significant
advantages over classical computing Machine Learning
— Scalability

— Less R&D effort
— More accurate.

Deep
Learning
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And
Many
Morel

Security and Home Speech recognition, text
Automation Cameras analysis, translation 4
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Example problem | Automating checkout scanner

» Task: recognize purchasable items
— Fill in receipt

* Why use deep learning here?
— Easier to implement
— More accurate/robust

Deep
Learning

* Approach:
— Collect data
_ ) Order:
— Train a model offline
. 1xBanana
— Move trained model to embedded 2xApple I
platform for inference 4xChips

1xSoda
Total: $7.00
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Why Al at the Edge?

« Edge Al — running Al where
data is generated

— Algorithms run on embedded
processors or microcontrollers

 Benefits
— Reduced latency
— Privacy
— No Cloud compute or network costs

— Increasing support & performance from
embedded vendors R
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Barrier | Edge Al is new and intimidating

Seasoned Embedded Engineers:

 Divergence from traditional signal processing
 Topics/tools to learn are rapidly changing
 Errors in deep learning accuracy are difficult to diagnose

Data scientists and Al experts:

« Embedded is highly resource constrained and requires tradeoffs
* New tools for achieving optimal performance

Hobbyists and weekend warriors

* Need straightforward path to getting started (hardware & software)
« Rely on examples, familiar tools w/ community support
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Introducing Edge Al Studio — Al Tool Hub

Free online tools for Al model development, testing and deployment.

Model Analyzer

Remotely connect 1o real evaluation hardware 1o deploy and test Al model performance on a TI embedded processor.

Evaluate Al model performance:

o Select from hundreds of optimized, pretrained models or use a custom mode! (BYOM)
o Deploy models easily using industry standard APIs
= (et benchmarks for latency, frames-per-second processing, DDR bandwidth, and accuracy.

Available platforms:

o SK-TDA4VM, SK-AM6E2A-LP*, SK-AM68*, and SK-AM&9*

* New platforms launching 2Q 2023

Model Composer

Train, optimize and compile Al models for Tl embedded processors.

Bring your own data (BYOD):
H 1l
« Retrain TI models from T| Model Zoo to fine-tune performance for your unique application requirements

To evaluate model performance, use Model Analyzer or your own hardware
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Deep learning and transfer learning

» Deep learning model

— 10s/100s of layers, millions/billions of parameters
— >>10k data samples to train from scratch

» Transfer Learning

— Full model trained on large (1M+) data set

— Retrain with a smaller dataset for a specific task
* 50-100 samples for proof of concept

» These can be synthetic!
— Photo-editing to create -~

training samples

TI Information — Selective Disclosure

CONVOLUTION + RELU  POOLING

INPUT + REWU
4§

Input
Layer

%0, AV

- Healthy
= Alarm
= Danger

a [ - pamaged

CONNECTED

\n.mm FULLY  sortmax

e

Aircraft

Sensing Input

Feature Learning

N
Structural Condition
Classification

N (,IA
BRE 0//“ 4
2 w’ ¢‘§ X
AR XKoo
RN

/
SR 77
\®/

7
ﬂ/'\§§}l/

Hidden
Layers

Output
Layer

" XXX
<X

LT PN
’

https://medium.com/analytics-
vidhya/introduction-to-convolutional-
neural-network-6942¢189a723

9

W3 TEXAS INSTRUMENTS



Model Composer | No Code Al Development
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* Quick, Easy, End-to-End Al development environment in the cloud
« Transfer learning on state-of-the-art deep learning models like YOLO-X
» Targeted for Industrial applications: Machine vision, factory/warehouse automation, agriculture, ...
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Let’s look at Model Compo
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Build your own model with Edge Al Studio!

https://www.ti.com/edqgeali

 Pick a problem to solve with vision Al
and build proof of concept
— Recognize a dog is on the couch
— Birds on a tree/bush/garden
— Your boss is near your desk

» Take 20-30 pictures and load into
Model Composer

— Use a classification model Next steps:

« Get an EVM for an Am6xA Edge Al SoC
« Go beyond proof of concept

« Train and compile a model

* Run live inference to see how it
performs
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https://www.ti.com/edgeai

Visit www.ti.com/npu

For more information on the New Product Update
series, calendar and archived recordings
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http://www.ti.com/npu
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.
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