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AI Role in SDVs

Predictive Maintenance 

Remaining useful life estimation

Intrusion Detection System Virtual Sensor Modelling 

Fleet Data Analytics

Object Detection with Deep 

Learning

Reinforcement Learning 
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MATLAB for AI in the Automotive Industry
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Edge system

Operationalizing AI Models at Edge and in Cloud

Feature 

Classifier

Data 

Reduction 

Algorithms

Predictive 

Maintenance 

Model

Apache

Kafka

C code

Container

Model and 

Algorithm Creation

Archived Data

OT and IT systems Assets

Deployment

Remaining Useful Life

1. Interactively access data sources

2. Create AI models, feature classifiers, and data 

reduction algorithms

3. Automatically generate code

4. Automatically create Docker containers for 

streaming or batch operations

5. Enable data-driven decision-making 

with dashboards 

6. Verify edge/cloud algorithms with 

digital twin simulations of equipment

1

2
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MATLAB Production Server

Request 

Broker

Worker processes

Dashboard 

MATLAB

Web App
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Case Study: Anomaly Detection for Air Intake System

• SDV Car with an Odometer reading of 70K kilometer

• Car experiencing loss of power. Hard acceleration 

required

• No DTC code or MIL light seen

• Health alert indicating some anomaly in Air-Intake

3. Vehicle Heath Alert Identifying potential  

anomaly in Air-Intake system Prognostics & Health Monitoring  

System

A
B

6. Conformation of Anomaly & Time to Failure

Appointment booking at nearest dealership 

4. Permission to Fetch data

5. Relevant Data Sharing
1. Model Deployment on Edge

2. Periodic Vehicle Health 

Update
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Analytics Workflow

Delivered through Matlab

Deploy

Desktop Apps 

Enterprise Scale 

Systems 

Embedded Devices 

and Hardware

Access and 

Explore Data

Files

Databases

Sensors

Modeling & 

Insights

Model Creation e.g. 

Machine Learning 

Model  Validation

Parameter 

Optimization

Preprocess 

Data

Working with 
Messy Data 

Data Reduction/ 

Transformation

Feature 

Extraction

1 2 3 4
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Access and Explore Data

Cluster of

 Machines

Memory

Single

 Machine

Memory

Single

 Machine

Memory
Process

Single

 Machine

Memory
Process

Single

 Machine

Memory
Process

Single

 Machine

Memory
Process

Single

 Machine

Memory
Process

Single

 Machine

Memory
Process

▪ Type of data

– Observational

– Timeseries/Numerical

– Audio Signals 

– Image & video

▪ Location of data

– Azure Blob Storage

– SQL & NoSQL 

databases

– HDFS

– AWS S3

Supports Microsoft Azure & AWS

Includes templates, Architecture 

diagram, Step-by-step instructions

Reference Architectures Low Code Tools Parallel Processing

Azure
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Preprocess Data

▪ MATLAB Live Editor provides ready to use plots to 

explore data behavior and pattern

▪ Provides ready code for selected plots

▪ Feature ranking algorithms to interactively extract 

and rank the features from the sensor data 

▪ Extracting Time , Frequency and domain-based 

features 
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Modeling and Insights

Classification and Regression Learner 

app to try different models and find the 

best fit for data sets via GUI Interface

App Designer to Design the 

dashboard interactively and 

WebApp Server to host them
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Deploy

Azure

Deployment through MATLAB 

Compiler
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Summary

Role of AI in SDV

• Across Domains

• ADAS, Cyber Security, Diagnostics

Predictive Maintenance

• SDV Data

• High Computing Power

Architecture for Predictive Maintenance

• Distributed

• Offboard and Onboard

MATLAB Tool Chain

Robust
Work with Business and Engineering Data
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