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Al just changed the terrarrraf englneerlng

Are you on the rlght path?
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Machine learning models
— enabling them

to engage with the physical environment.

These models utilize
— employing

actuators to manipulate the environment.

Physics-based machine learning
techniques can be used to
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Examples of
Physical Al

Applications for physical Al are
all around us — if you know
where to look.

AV KEYSIGHT

Self-Driving Cars

Al and ML models power the ADAS
technology behind autonomous vehicles.

Al in RAN

Al and ML helps wireless customers gain
further efficiency in their networks and
devices

Autonomous Drone Swarms

Al keeps autonomous drones in
flight, in formation, and on target.



What Are The Biggest Challenges with Delivering Al?

Real-World On-Device Scaling Beyond
Training Data Validation Research
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Data
Generation,
Curation, and
Labeling

Model Training
and
Benchmarking

System Level Explainability
Testing and Feedback



Data Generation & Test: Ground truth data through Keysight HW and Digital Twins
Retraining Pipelines: Continual learning with new data aligned with evolving needs

Explainability: Transparent insights into Al decision-making, critical accuracy, assurance and trust
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Al Platform

ML Store
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Complete
portfolio of

Comprehensive,

beyond models.

Enterprise-
focused
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End-to-end traceability é

Getting Started
Generate Data Create a Model Create a Project
Generate datasets for your model training. Customize the data Train a model with your own custom code or use Auto ML to create a Get started developing a model by crea
generation parameters to match your specific use case. baseline model custom workspace.

Project Management

« Connect and manage model development and ©Gmeedsn|  vesisor ® ado e
requirements

Projects

» User-level access controls = s a

Project Name Modified J Owner Num Runs Created Description
I ra cea b i I ity a n d I i n e a g e 5] Anomaly Detection 01/27/2025, 10:44 AM Brennen Direnzo 12 01/27/2025, 10:44 AM Spectral anomaly detection
f5] Harmonic Characterization 01/27/2025, 09:01 AM Brennen Direnzo 9 01/27/2025, 09:01 AM =
T k . d h f5] Cellular Signal Optimizer 01/27/2025, 09:01 AM Brennen Direnzo 154 01/27/2025, 09:01 AM =
. Recent Activity
« Audit and rollback as needed
uait and r n
Resource Name Resource Type Project Modified + Description
B Anomaly Training Dataset Anomaly Detection 01/27/2025, 10:44 AM Update to version 3.0

C e ntra I M a n a g e m e nt &  Anomaly Detector Model Anomaly Detection 01/27/2025, 09:01 AM Registered as version 1.0
o re a n e rS . O n a re . re a . a C S R 25-04-3 Run Anomaly Detection 01/27/2025, 09:01 AM Completed (metric.loss < 0.1)
- St d versi Il required artifact

L High-Performance Workspace Cellular Signal Optiomzer 01/27/2025, 09:01 AM Activated

» Seach filter and share to increase reuse e 10 1
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Manage, curate, transform

Comprehensive Data Generation Tools
» Leverage Keysight’s industry-leading tools

« Automate generation and labeling of
production quality datasets

Data Management and Versioning
« Own your data, but maintain full traceability

» Store datasets locally within your network

Data Quality and Augmentation
« Enhance quality and relevance with data
cleaning, normalization, and augmentation

« Fill gaps and balance datasets with a
combination of real and synthetic data

atasets Datastores

Search

HHE A A6 A .

Dataset Mame

Time-Frequency Feature Trainer

Spectral Anomaly Detector

Signal Noise Reducer

‘Waveform Pattern Classifier

Frequency-Domain Feature Extractor File

Amplitude-Time Segmenter

Harmonic Component Analyzer

Phase Shift Predictar

Eche Suppression Trainer

Real-Time Signal Enhancer

n il il i) m n - n il il o
s o o sy} ) 1 n s T o b
= = = = = = = = =

Create New Dataset
Dataset Name

Channel Estimation

Data Source

Virtual v

Seript Generation

Channel Estimation ~
Parameter Name Value

Channel Model Type UMi ~

Number of Tx/Rx Antennas 2x2 v

Subcarrier Spacing kHz

Number of OFDM Symbols
Tags (opticnal)

Channel Estimation m

+ Add Tag

Advanced Generate Dataset

Created by Tags

Abhinav Mahadevan
Brennen Direnzo
Brennen Direnzo
Abhinav Mahad [ DSP Systen
Abhinay Mahad | DSP Systen
Brennen D o5p St
Abhinav Mahadevan
Abhinav Mahadevan
Abhinav Mahadevan
Abhinav Mahadevan

Iterms per page: 10 ~  1-1C
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Model design and development

Automated Training Workflows

» Streamline model development with
automated training pipelines, experiment
tracking, and trigger retraining

Model Optimization
» Optimize model performance
» Improve efficiency with pruning, sparsity,
and combined operations

Foundational Models and Fine-Tuning

* Fine-tune models with pre-trained
foundational models and tools

» Adapt models for fast improvements

-

Experiments * Jobs * Model 1
Model 1
Notebooks Experiments Training Jobs Schedules

log val_F1_Weighted

log loss

log val_F1_Weighted vs. log step

log step

log loss vs. log step

1000 10k 100k M
log step

log loss vs. log step

3 epsilon vs. log colSize vs. log val_F1_Weight:

log epsilon

log epsilon

log epsilon

50 g0 1pplog val_F1_W

log colSize

log epsilon vs. log colSize vs. log loss

10p
100p
1f g
a0 60 g0  10glog loss
log colSize

log epsilon vs. log colSize vs. log loss

log val_F1_Weighted
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log loss
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Full-coverage system and model training

File <Settings Tools View Help

Log 7 -~ . Test Plan 5 Gesture with ML* 7 ~ . Test Siep Settings
[ 1 Emmors O [ 0 We Sources ~  Sewrch Filtoe < Auto Seroll -+ Tost Plan A | B ] * w instrumerts
10:42:00.211 Testitep True Gexturce No ~ 3 Trace Plotter

- - - TestStep Predicted Gesture N MNarre " ;
TestPlan *Sweep Loop \ OFDM Reder Model Infersece fr L w Frame Heat Map Setting
Testflan *Sweep Loop \ Delay™ arted. @) Dulag Show No
TestPlan “Sweap LOOp \ Delay* completed. (50.4 ms) 1 Fangs Map
TestPlan \ If Verdict® started. 5 OF DM Rudar Modal miferunce (rom Folder No ®§aas
T H ’
A A% 2a14e ) Dislog Show Yau eange Doppher Mg

OFOM Radar Mode!l inference from Foider Yos @ Fass

» Create flexible testing environments that MR EHE i he MO

-0

Loop Interemie 41 Enabile Live Plot
16:49:01.283 TestStep True Gexture Yes y Dialog Fun The Rest
. . 18:49:01.285 TestStep Predicted Cesture ves Unit
Slmulate real World SCenarIOS AG 149 191,28 Test¥lion TSweed LOOp |\ OFON Radar Maoel Inference fr - Hweop Loop
- 16:49:01.283 TestPlan “Swesp Loop \ Owlay™ started. i fange Bina
16:49:01.558 Test¥lan “sweep LoGp |\ Delay™ completed. [S90.& ms] >Y3 OFOM Radar Model infeennce from Folde - Pans czrheged A
16749:01,234  TestPlan “Sweep LOOD \ 1f Veraict* started. ' Delay Max Range Bins
16:49:01.334 TestStep Condition is false. Y
15:49:91. 554  Testilan “Sweep Loop \ 1+ Verdict™ completed. [55.2 ot o . Bine
° n r, m d | rf rm - n r' n r' 16:49:01.334 TestStep Sunning chile steps with mafoloerPath = 4  Viledic: Wiy Qoppler Bine

16:49:01.334 TestPlan “Zwesp Loop |\ OFDM Redar Model Inferesce fr ') Dialog tncomect ML Results >

Ensure models perio IN various scenarios e s e e 5 s oo e
16:49:92,230 TestStep Predicted Gesture No

331 TeatPlan *Sweep Loop | CFOM Rwdar Model Infersoce r CrAN Detocto
16:49:92.331 Testflon “Sweep Loop \ Delay*
16:49:02,. 381 TestPlan “Sweep LOOp \ Delay” [50.2 mz) > Smquence Heat Mg Settng
- 18:40:02.331 TestPlan ~swesp Locp i started. -
Ad 16149102, 351  TestStep . ie ~ Gesture Recogniton
vance e Ormance es In 16:49:02.381 TestPlan “Zwsep Loop \ If Verdict® cospleted. [73.%
02,581 TestStep Running child steps with mefoloerfath = Enatile

. 49102.381 TestPlan “Sweep Loop | OFDM Rpaar Mooel Inferemce #r

+ Analyze real-world performance e —

Name

Cacqumrcn | ang

* Measure latency, power consumption,

Newak Conditians Descriotion

utilization, and efficiency o

Deoscription
Enabled

Name

Bresk Conditions

Hardware Integration — ==

Result Name (Units)  Result Valoe -
Deactiption

+ Validate full system performance with R

Total Pregictions 12

hardware test equipment i 12

False Predictions

L DUTs Add New Instruments  RX LO Source » TX LO Source » SignulStudio » Trace Plotler . 80000 » RacerS » EXG » Function Generator »
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Model performance and interoperability a

Data = Data Exploation
Data Exploration

Detasets Date Exploration

Interpretability Tools  commntes 1
» Gain insight into decision-making processes e B oot

and feature importance with LIME, SHAP, and IIIIIIIIIIIIIIII

Layer-wise Relevance Propagation (LRP)

Fath

MgeMartde

Counterfactual Explanations

« See how changes in input data can alter
model predictions

b Transmitter v Time Line Plat base

b
X

* Analyze decision boundaries and edge cases

Visual Explanations

* Pinpoint model focus areas and performance
issues with visualizations like saliency maps

Path
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In Conclusion

 Unified Al Lifecycle:
Keysight’s platform brings together every stage of the
Al journey—from data generation and curation to
model training, system validation, deployment, and
explainability—into a single, integrated workflow.

» Real-World Impact:
By leveraging industry-leading hardware, digital twins,
and automated pipelines, you can build robust, reliable
Al solutions that are ready for real-world deployment
and mission-critical applications.

« Continuous Innovation:
Automated feedback loops, retraining, and system-
level validation ensure your models stay adaptive and
high-performing as conditions evolve.

« Trust and Traceability:
With built-in explainability tools and centralized
management, you gain full traceability, regulatory
compliance, and stakeholder confidence in every
model you deploy.
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