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Artificial Intelligence Use Cases for Ground Vehicle Applications

RATIONALE

This SAE Technical Information Report prepared by SAE Ground Vehicle Artificial Intelligence (Al) Use Cases Task Force
outlines the key applications and use cases of Al in ground vehicles and transportation infrastructure. It categorizes Al
applications that improve safety, security, and efficiency in various vehicle operations. Examples include emissions control,
battery health monitoring, vehicle automation, and advanced driver-assistance systems (ADAS). These Al technologies
address challenges such as modeling complex vehicle behaviors, optimizing energy use in electric and hybrid vehicles, and
enhancing real-time decision-making in autonomous systems. The report also discusses emerging Al trends, such as
federated learning, which improves data security and privacy in connected vehicles, and physics-informed machine learning,
which integrates physical principles into Al models for improved accuracy and reliability. Additionally, generative Al is
highlighted as a tool for accelerating vehicle design, software development, and in-car personalization, showcasing its
potential for revolutionizing the automotive industry. A roadmap for the adoption of these Al technologies includes
recommendations for standardization, integration with existing vehicle systems, and addressing challenges like
cybersecurity, data privacy, and continuous learning. Al-driven solutions are expected to play a crucial role in the future of
vehicle design, operation, and maintenance, leading to more efficient, reliable, and safe ground transportation systems.

1. SCOPE

This SAE Technical Information Report identifies use cases for Al technology applications to ground vehicles and
transportation infrastructure. Whenever applicable, functional definitions and noted issues and concerns are provided in
consistent with the current industry mobility practices and published peer-reviewed literature.
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3. ABBREVIATIONS

ANN Artificial Neural Network

ADAS Advanced Driver Assistance Systems
Al Artificial Intelligence

ACC Adaptive Cruise Control

ACS Automotive Control Software

BEV Battery Electric Vehicle

BMS Battery Management System

CAV Connected and Autonomous Vehicles
CNN Convolutional Neural Network

C-v2X Cellular Vehicle-to-Everything

EV Electric Vehicle

ELM Extreme Learning Machine

FCEV Fuel Cell Electric Vehicle

FC Fuel Cell

FCM Fuzzy C-Means

GAN Generative Adversarial Network

GP Gaussian Processes
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HEV Hybrid Electric Vehicle
ICE Internal Combustion Engine
LLM Large Language Model
MPC Model Predictive Control
PC5 Proximity Communication Interface 5 (Vehicle-to-Vehicle)
PEM Proton Exchange Membrane
PHEV Plug-In Hybrid Electric Vehicle
RNN Recurrent Neural Network
RUL Remaining Useful Life
RL Reinforcement Learning
RKHS Reproducing Kernel Hilbert Space
RVM Relevance Vector Machine
SOC State of Charge
SOH State of Health
SOP State of Power
SOM Self-Organizing Map
SVM Support Vector Machine
SL Supervised Learning
UL Unsupervised Learning
UGMM Unsupervised Gaussian Mixture Model
V2| Vehicle-to-Infrastructure
Va2V Vehicle-to-Vehicle
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