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with patent matters in technical areas and industries including artificial intelligence (Al) and machine learning,
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also a frequent author and contributor to Intellectual Property Owner (IPO) and AIPLA white papers and articles, and
frequently writes on the subject of Al at his firm’s blog PatentNext at patentnext.com.

Artificial intelligence has become central to the development of autonomous and electric vehicles. Machine-learning
systems now support perception, prediction, planning, control, diagnostics, fleet monitoring, battery management,
driver-assistance functions, and over-the-air improvement of vehicle behavior. Yet the same characteristics that make
Al powerful - data dependence, probabilistic modeling, software implementation, and rapid model iteration - also
complicate patent protection. Patent claims that merely recite receiving data, applying a model, and producing a result
may be vulnerable to subject-matter eligibility challenges, obviousness attacks, written-description scrutiny, and
practical enforcement limitations. This article proposes a structured patenting strategy for Al inventions in the
autonomous vehicle field. Successful Al patent protection should be built around the technical integration of the Al
model with the vehicle, the control or improvement of a real-world machine, and a specification that concretely
describes training data, model architecture, model outputs, and technical improvements.

[. Introduction

Autonomous vehicle technology presents one of the most demanding environments for artificial intelligence. Unlike
purely informational Al applications, autonomous vehicle systems must perceive the physical world, interpret
uncertain sensor signals, make decisions under time constraints, and cause vehicle hardware to respond safely. A
perception model may classify objects from camera, radar, LIDAR, ultrasonic, GPS, inertial, or vehicle-network data.
A prediction model may estimate future trajectories of surrounding vehicles, pedestrians, cyclists, or other objects. A
planning model may determine a path, lane change, braking maneuver, acceleration profile, or evasive action. A fleet-
learning system may use operational data from deployed vehicles to improve future diagnostic, control, or safety
performance. Each of these examples involves Al, but not all of them should be patented in the same way.

The central patent-drafting problem is that Al inventions often can be described at multiple levels of abstraction. At a
high level, an invention may be summarized as using a trained model to predict a vehicle condition or using machine
learning to control an autonomous vehicle. Such descriptions may accurately capture commercial value, but they
often do not provide the strongest patent posture. They risk presenting the invention as a data-analysis exercise
rather than as a technical vehicle-control innovation. Conversely, a well-drafted patent application can frame the Al
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system as part of a concrete technical architecture: sensors collect defined data; preprocessing converts raw
measurements into model-ready features; a trained model produces an inference; the inference is used by vehicle
control circuitry, an electronic control unit, a battery-management system, an autonomous-driving stack, or a fleet-
management platform; and the system produces a measurable technical improvement.

Several prosecution realities are especially important in this field. First, Al and machine-learning patent filings are
distributed across technical centers, including computer architecture/software areas and business-method/data-
processing areas, and the technology-center assignment can meaningfully affect prosecution risk. Second, generative
Al and Al-related filings face predictable rejection patterns, with obviousness and subject-matter eligibility appearing
as major prosecution issues. Third, Al-related automotive and electric-vehicle filings have increased significantly since
at least 2016, and many such filings are assigned to Technology Center 3600. Fourth, claim drafting strategy should
emphasize system integration, real-world hardware, and technical improvements rather than merely reciting data,
training, or abstract model operation.

This article develops those themes for an academic audience and focuses specifically on the autonomous vehicle
context. The thesis is straightforward: Al patent applications in autonomous vehicles should be drafted from the
vehicle outward, not from the model inward. The Al model is important, but the patentable contribution should be
expressed as a technical interaction between the model and the autonomous vehicle system. The strongest
applications will typically explain how the model improves perception, control, diagnostics, safety, resource usage,
computational efficiency, security, or hardware operation.

ll. The Patent Filing Landscape for Al and Autonomous Vehicle
Technologies

Al patent filing trends can be evaluated using search strategies involving terms such as artificial intelligence, machine
learning, generative, and large language model, combined with classification filters such as USPC 706 and CPC
GO6N. CPC GO6N relates to computer systems based on specific computational models, including neural-network
models. For automotive and electric-vehicle filings, Al-related search terms can be combined with terms such as
automotive or electric vehicle. Such data indicate a significant increase in Al-related automotive and electric-vehicle
patent filings since at least 2016.

That filing growth is unsurprising. Autonomous and electric vehicles generate enormous quantities of operational data.
Modern vehicles include cameras, radar, LIDAR, microphones, GPS receivers, inertial sensors, battery sensors,
thermal sensors, motor sensors, electronic control units, high-performance processors, vehicle networks, cloud
interfaces, and over-the-air update infrastructure. Al can be applied at nearly every layer of this stack. In the
autonomous vehicle context, Al is not merely an add-on software feature; it is often part of the vehicle’s functional
architecture.

Technology-center assignment is strategically important. TC 2100 is associated with computer architecture and
software, while TC 3600 is associated with business methods and data processing. Many Al-related automotive and
electric-vehicle filings end up in TC 3600. This matters because a patent application assigned to an art unit perceived
as less favorable for software or data-processing inventions may face more difficult prosecution, particularly under 35
U.S.C. 8§ 101. While technology-center assignment is not itself determinative of patentability, it can influence the
practical prosecution environment. Patent drafters should therefore consider how the title, abstract, preamble,
independent claims, and specification characterize the invention.

For autonomous vehicle inventions, this creates a drafting imperative. The application should avoid framing the
invention as a generic prediction, classification, recommendation, or data-analysis system when the actual
contribution is tied to vehicle operation. A title such as Machine-Learning Prediction System may undersell the
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technical vehicle context. A title such as Sensor-Based Autonomous Vehicle Control System Using a Trained Model
may better signal that the invention concerns control of a physical machine. Similarly, a claim preamble that recites
only a method may be less helpful than one that recites a sensor-based method for controlling an autonomous vehicle
using artificial intelligence. The latter does not guarantee a favorable assignment or allowance, but it better
communicates the technical field and practical application.

For generative-Al filings, 8§ 103 rejections are the most common rejection basis, and § 101 is the second most
common. Although generative Al is only one branch of the broader Al landscape, this rejection pattern has practical
implications for autonomous vehicle filings. The risk is not limited to eligibility. Even when an Al claim survives § 101,
it may be rejected as obvious if it appears to apply a known model to a known vehicle problem. A claim that merely
states applying a neural network to sensor data to generate a control output may be vulnerable to prior art showing
similar model use, similar sensor inputs, or similar control objectives. The application should therefore identify what is
technically different: a specific input representation, sensor-fusion approach, training regimen, model structure,
deployment constraint, computational improvement, safety mechanism, feedback loop, retraining pipeline, or
hardware-control interaction.

lll. The Risk of Abstract Al Claiming: Lessons from Vehicle Fault
Prediction

Rivian U.S. Application No. 17/567,067, titled System and Method for Enhanced ECU Failure Detection in Vehicle
Fleet, provides a useful example. The application was filed on December 12, 2021, classified in Art Unit 3666, and
abandoned in view of a § 101 rejection. The claim language was directed to predicting a fault event in a vehicle by
monitoring operating parameters and geographic location, determining that values likely correlate to a fault event
based on a model trained using values from vehicles experiencing fault events, and causing an action to be
performed in response. The monitored parameters included motor load, motor temperature, motor RPM, part-age
metrics, performance metrics, battery state, battery charge, coolant temperature, air flow, processor load, RAM
utilization, nonvolatile memory utilization, ECU core temperature, network load, and uptime history.

The example illustrates a common challenge in Al patenting. The claim includes vehicle-specific data and vehicle
components, but the operative logic can still be characterized as collecting parameters, correlating them with a
predicted event, and causing a responsive action. In prosecution, an examiner may view that structure as data
collection, analysis, and result generation unless the claim and specification make clear how the Al system improves
vehicle technology or controls a particular machine in a technically meaningful way.

In the autonomous vehicle space, this issue appears repeatedly. A claim may recite receiving camera frames,
generating object classifications, and controlling steering. Another may recite receiving LIDAR point-cloud data,
predicting object trajectories, and generating a path. Another may recite receiving battery temperature data, predicting
thermal runaway risk, and changing charging behavior. These claims are closer to technical implementation than
many purely informational Al claims, but they can still be vulnerable if they do not specify what technical problem is
solved and how the claimed architecture solves it.

The solution is not necessarily to make every claim narrow. Rather, the solution is to make the invention technically
legible. The independent claim should usually anchor the Al model to a vehicle subsystem, sensor arrangement,
processor architecture, control loop, or physical output. The specification should then support that claim with concrete
implementation details. For example, if the invention predicts ECU failure, the application should explain how the
selected parameters reveal failure modes that prior diagnostic systems missed, how the model’s output changes
vehicle operation, how false positives or false negatives are reduced, how computational load is managed on vehicle
hardware, or how fleet data is transformed into deployable vehicle-specific improvements.
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The Rivian example also demonstrates that vehicle context alone may not be enough. A claim is not made patent-
eligible merely by mentioning a vehicle, an ECU, a battery, or a motor. The stronger strategy is to claim the interaction
between the Al inference and the vehicle’s technical operation. If a predicted fault causes a modified torque limit,
altered charging profile, thermal-management response, warning-state escalation, safe-mode transition, route
adjustment, or service scheduling with vehicle-control consequences, the claim should consider reciting that technical
action in a meaningful way.

IV. A Taxonomy of Al Invention Aspects in Autonomous Vehicles

Al inventions may involve features or labels, tokens, datasets, vectors, encodings of text, images, video, LiDAR, and
other sensor data. They may also involve model types such as generative Al, transformer models, diffusion models,
neural networks, deep learning models, ensemble models, or transfer models. Training approaches may include
supervised learning, unsupervised learning, reinforcement learning, retraining, retrieval-augmented generation, and
fine-tuning. Deployment environments may include cloud-based systems, mobile devices, and autonomous vehicles.
These concepts can be organized into four principal categories: training data, algorithm/model architecture, training
methodology, and Al model system integration/deployment with underlying hardware.

Training data. Autonomous vehicle training data may include camera images, video frames, LiDAR point clouds,
radar returns, ultrasonic signals, inertial measurements, GPS coordinates, HD-map data, vehicle speed, steering
angle, braking pressure, acceleration, battery state, thermal data, cabin data, road-condition data, weather data, and
fleet-event data. The patent application should identify not only the existence of training data, but also the kind of
data, how it is represented, and why it matters. For example, a perception model trained on synchronized camera-
LiDAR frames may present a different invention than a model trained on camera frames alone. A battery-diagnostics
model trained using charge-rate, pack-temperature, module-voltage, and vehicle-usage data may present a different
invention than a generic anomaly detector.

Algorithm and model architecture. The model architecture may include a convolutional neural network, recurrent
network, transformer, diffusion model, ensemble model, reinforcement-learning policy, graph neural network, or hybrid
architecture. The patent application need not always claim the architecture narrowly, but it should describe enough
architecture to support the claimed function and to provide fallback positions. In autonomous vehicles, model
architecture may also be tied to deployment constraints: inference latency, processor utilization, memory footprint,
redundancy, safety monitoring, or compatibility with vehicle ECUs.

Training methodology. Training may involve supervised learning, self-supervised learning, reinforcement learning,
transfer learning, simulation-based training, fleet-data retraining, fine-tuning, or retrieval-augmented generation. In
autonomous vehicle contexts, training methodology may itself be inventive when it addresses rare events, edge
cases, domain adaptation, sensor degradation, geographic variation, or changes in hardware configuration. A model
trained to identify pedestrians in ordinary daylight conditions is different from one trained to maintain robust
performance across snow, glare, construction zones, occlusions, and sensor contamination.

System integration and hardware deployment. This is often the most important category for patent eligibility and
claim strength. An Al model deployed in an autonomous vehicle is not merely a mathematical tool; it may be part of a
real-time control system. The patent application should explain where the model executes, how it receives inputs,
what outputs it generates, what downstream control logic uses those outputs, and what vehicle hardware is affected.
A cloud-based fleet-learning model may be patentable in one way; an on-vehicle low-latency inference model may be
patentable in another. The strongest claims will often connect model output to a vehicle actuator, control module,
route planner, safety monitor, charging system, thermal-management system, or diagnostic subsystem.
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V. Claim-Drafting Strategy: Cascading Al Aspects Through the
Claim Set

A useful claim-drafting strategy is to draft a claim set in which different Al aspects are cascaded throughout the
claims, leading with the underlying hardware where appropriate. This is a useful organizing principle for autonomous
vehicle patents. A single independent claim cannot and should not carry every technical detail. Instead, the claim set
should present a layered structure.

At the top of the cascade, an independent claim may focus on a vehicle-integrated Al system. For example, it may
recite vehicle sensors, processing circuitry, a trained model, and a control output that modifies operation of an
autonomous vehicle. That claim should be broad enough to cover commercially meaningful implementations but
concrete enough to avoid appearing as generic data processing.

Dependent claims can then add categories of detail. One dependent claim may specify the sensor inputs, such as
LiDAR point-cloud features, radar velocity estimates, camera-derived semantic segmentation, or battery-management
data. Another may specify the model architecture, such as a neural network, transformer, ensemble model, or
reduced-layer model. Another may specify training methodology, such as supervised learning using labeled fleet
events, reinforcement learning using simulated driving scenarios, or fine-tuning based on newly collected vehicle
data. Another may specify the technical output, such as steering control, braking control, torque limitation, lane-
selection modification, thermal-management adjustment, or diagnostic-state transition.

This cascading approach has several benefits. It provides multiple fallback positions during prosecution. It allows the
applicant to pursue broad protection while preserving narrower claims that may overcome prior art or eligibility
rejections. It also helps manage disclosure complexity. Al inventions often include many potentially inventive details,
and a cascading claim set prevents the drafter from forcing all details into claim 1.

In the autonomous vehicle context, a cascading structure may be particularly valuable because the invention may
involve both Al and vehicle engineering. A broad claim may be directed to controlling an autonomous vehicle using a
trained model. Narrower claims may specify that the model uses fused LIDAR and camera data, that the model was
trained using a particular class of edge-case driving scenarios, that the model outputs a confidence value, that the
confidence value selects between control policies, and that the selected policy modifies a braking or steering
command. Each dependent claim adds technical specificity while maintaining the independent claim’s focus on
vehicle integration.

VI. Lead with Al Model Deployment and the Underlying Vehicle
Hardware

A strong independent-claim strategy is to focus claim 1, or other independent claims, on Al model system integration,
deployment, and underlying hardware. This approach is useful for showing hardware and control of a real-world
device, demonstrating a practical application in the United States, and demonstrating a technical feature in the
European Patent Office. Examples include using a generative Al or trained Al model to control a particular device or
machine, including an autonomous vehicle or robotic element.

For autonomous vehicles, this should be the default orientation. The independent claim should not begin from the
premise that the invention is a model. It should begin from the premise that the invention is a vehicle system, vehicle-
control method, or computer-readable medium for causing vehicle-specific operations. The Al model is the
mechanism by which the technical result is achieved.

Consider two levels of abstraction: (1) a method comprising receiving sensor data, applying a trained model to the
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sensor data, and outputting a prediction; and (2) a sensor-based method for controlling an autonomous vehicle,
comprising receiving synchronized image and LiDAR data from vehicle-mounted sensors, generating a trajectory-risk
output using a trained model, and modifying a braking or steering control command based on the trajectory-risk
output. The second formulation is not merely longer; it is strategically different. It ties the Al output to a real-world
vehicle-control function. It also provides a stronger platform for arguing that the claim is directed to a practical
application or technical improvement rather than to an abstract model or data-analysis process.

The same principle applies to electric-vehicle and fleet-diagnostics inventions. A claim directed to predicting a battery
fault is weaker than a claim that recites using a trained model to adjust charging current, activate a thermal-
management response, change a vehicle operating mode, or initiate a controlled service protocol based on battery-
sensor data. Where the invention allows, the Al inference should be connected to the physical or technical
consequence.

This approach also has academic significance. It reflects a broader distinction between Al as information processing
and Al as cyber-physical control. Autonomous vehicles are cyber-physical systems. Their patent protection should
therefore emphasize the interaction between computation and physical operation.

VII. Training Data: Important, But Often Better as a Dependent-
Claim Focus

Training data, tokenization, or diffusion aspects are often better placed in dependent claims rather than the broadest
independent claim. This can help broaden claim one by focusing on the Al model output, forcing consideration of data
aspects for sufficiency under § 112, providing fallback positions against novelty and obviousness challenges,
improving infringement-detection considerations because training data and model training are often nonpublic, and
preventing divided-infringement problems where a third-party Al model is used.

This is a critical point for autonomous vehicle Al. Training data may be the technological heart of the invention, but it
may not always be the best centerpiece for the broadest claim. Training data is often generated, labeled, curated, or
processed internally. Competitors may deploy a similar model output without publicly revealing their training datasets.
If claim 1 requires a particular training dataset or training step, infringement may be difficult to detect or prove. It may
also introduce divided-infringement complications if one entity trains the model and another deploys it.

A balanced approach is to draft claim 1 around deployment and use, while reserving training-data limitations for
dependent claims. For example, an independent claim might recite controlling an autonomous vehicle based on a
trained model’s output. Dependent claims might specify that the model was trained using fleet data representing
hard-braking events, LIDAR point-cloud occlusion scenarios, battery-temperature excursions, geographic road-grade
data, or simulated pedestrian-crossing events. This allows the applicant to capture commercially relevant deployed
systems while preserving narrower claims that cover the data-driven contribution.

The specification, however, should still describe training data in detail. It should include example training data and,
where possible, example values, figures, tables, or detailed paragraphs. In autonomous vehicle applications, this
could include a table of sensor inputs, labels, derived features, units, sampling rates, synchronization methods, or
example vehicle states. Such disclosure can support written description, enablement, and claim construction. It can
also help distinguish the invention from prior art that uses generic sensor data or generic Al models.

VIIl. Tie Claimed Elements to Technical Improvements

One or more improvements described in the specification should be tied to one or more elements in the independent
claims. This approach helps address arguments that a recited Al model is directed to nontechnical features or an
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abstract idea. For example, a neural network may be configured to use fewer hidden layers, thereby using less
computer memory while maintaining predictive quality.

For autonomous vehicles, the improvement requirement should be treated as central, not optional. The patent
application should ask: what does the Al system improve, and how? Possible improvements include reduced
inference latency for real-time control; improved object detection under low-visibility conditions; improved trajectory
prediction in dense urban environments; reduced false braking events; improved battery thermal control; reduced
processor or memory usage on vehicle hardware; improved fault prediction before catastrophic failure; improved
sensor-fusion robustness when one sensor is degraded; improved route planning under energy constraints; improved
safety fallback behavior when model confidence is low; or improved privacy/security by training on redacted or
reduced data.

The key is not merely to state that the model is more accurate or more efficient. The specification should describe the
technical basis for the improvement. For example, if the model reduces processor usage, the application should
explain whether that occurs through fewer layers, quantized weights, feature pruning, sparse computation, reduced
sensor inputs, edge/cloud partitioning, or selective model invocation. If the model improves vehicle control, the
application should identify what control parameter changes and what technical outcome results.

The independent claim should then reflect at least part of that improvement. If the invention is a reduced-layer model
that maintains prediction quality while reducing memory use, claim 1 should not merely recite a trained model. If the
invention is a sensor-fusion architecture that maintains vehicle control when LIDAR data is degraded, claim 1 should
recite the degradation handling, confidence weighting, or fallback control. This alignment between specification and
claim is essential.

IX. Retraining, Fine-Tuning, and Model Updating Over Time

When the primary focus of the invention involves data, the application should consider whether retraining or fine-
tuning with new or additional data improves the Al model over time. Claims may cover model updating, data flow,
redeployment, and reintegration into the system.

Autonomous vehicles are especially suited to this strategy. Vehicle fleets generate operational data after deployment.
That data may reveal rare events, geographic edge cases, sensor degradation patterns, battery-aging behavior,
driver-interaction patterns, weather effects, road-construction anomalies, or failure modes. A patent application may
therefore protect not only the deployed model but also the pipeline by which the model improves.

A robust claim set might include claims directed to collecting fleet data from deployed vehicles, identifying data
associated with a defined operational event, updating model parameters using that data, validating the updated model
against safety criteria, and redeploying the updated model to vehicles. Dependent claims might specify that the
updated model changes a perception threshold, modifies a trajectory planner, improves a battery-health prediction, or
reduces computational resource usage. The specification should describe the data flow from vehicle to cloud, training
or fine-tuning environment, validation procedure, and redeployment mechanism.

For generative Al, fine-tuning and retrieval-augmented generation may be relevant in vehicle-service, diagnostic,
simulation, or human-machine-interface contexts. For example, a vehicle diagnostic assistant might use retrieval-
augmented generation to interpret fault codes, service history, and sensor logs. But in the autonomous vehicle space,
care should be taken to connect those outputs to technical operations rather than purely informational
recommendations if patent eligibility is a concern.

X. Technically Descriptive but Nonlimiting Preambles
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A technically descriptive but non-limiting preamble can strengthen the patent-drafting posture. The preamble should
describe a technical feature or practical application without unnecessarily limiting claim scope. Claim 1 and the patent
abstract are also important factors in USPTO technology-center assignment. For example, a sensor-based method for
controlling a device using artificial intelligence provides a more technical framing than a generic method comprising
preamble.

For academic purposes, this recommendation reflects a broader principle: patent claims communicate technological
identity. A preamble should not be stuffed with unnecessary limitations, but it should help situate the invention in a
technical field. In autonomous vehicle Al, effective preambles may include: a sensor-based method for controlling an
autonomous vehicle using a trained machine-learning model; a vehicle-control system comprising vehicle-mounted
sensors, processing circuitry, and an Al model configured to generate a control output; a computer-readable medium
storing instructions for causing vehicle processing circuitry to update an autonomous-driving model based on fleet-
event data; or a battery-management method for an electric vehicle using a trained model to control charging or
thermal-management operations.

Such preambles help avoid the appearance that the claim is merely a generic Al method. They also help align the
claim with the specification’s technical narrative. The preamble should be supported by the title, abstract, field,
background, summary, and detailed description, all of which should reinforce the vehicle-control or vehicle-system
character of the invention.

XI. Method, Computer-Readable Medium, and System Claims

An Al-based method claim or computer-readable medium claim can often be drafted more broadly than a system
claim by omitting system components. A method claim can focus on Al software during execution, including execution
or training of the model and its output to control a device. A computer-readable medium claim can protect software at
rest, while a system claim may more narrowly include the device as an active element.

For autonomous vehicle Al, a balanced application will often include all three claim types. A system claim can
emphasize vehicle integration. It may recite sensors, processing circuitry, memory, a trained model, vehicle-control
circuitry, and one or more actuators or ECUs. This claim type is useful when the commercial product is a vehicle,
vehicle subsystem, or deployed hardware-software platform.

A method claim can focus on the operational sequence. It may recite receiving sensor data, generating features,
applying a trained model, determining a control output, and modifying vehicle operation. Method claims may be
valuable for capturing software behavior during execution. A computer-readable medium claim can protect
instructions stored on non-transitory media that cause vehicle processing circuitry to perform the method. This can be
important for software distribution, over-the-air updates, and vehicle platform deployments.

In addition, where model training or retraining is important, separate method claims may be directed to training,
updating, validating, or deploying the model. The drafter should be alert to divided-infringement issues, however. If
one actor trains the model, another deploys it, and a third operates the vehicle, claims requiring all steps may be
difficult to enforce. Claims should therefore be drafted with actor alignment in mind.

XII. Specification Strategy: Training Data, Model Examples, and
Improvements

Three specification practices are especially important: include example training data; include an example Al model,
and explicitly describe an improvement related to the Al, generative Al, or machine-learning model. These
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recommendations are especially important for autonomous vehicle Al because the line between an abstract model
and a technical system often depends on the disclosure.

First, the specification should include example training data. For a trained autonomous vehicle model, this may
include example sensor values, labels, object classes, vehicle states, fault conditions, weather conditions, road
conditions, geographic contexts, or fleet-event data. Rather than saying the model may be trained using sensor data,
the application should identify representative data types and values. For example, an application might describe
LiDAR point-cloud clusters, camera-frame labels, radar-derived relative velocities, steering-angle histories, braking-
pressure profiles, battery-module temperatures, or ECU diagnostic logs. Tables and figures can be particularly useful.

Second, the specification should include an example Al model. It should describe how the model could be trained with
example training data and what the model outputs or controls. For autonomous vehicles, the specification should
describe whether the model is a neural network, transformer, ensemble model, reinforcement-learning policy, or other
architecture; how inputs are encoded; how outputs are generated; and how those outputs are used by downstream
vehicle functions. The disclosure should be concrete enough to support the claim scope but not unnecessarily narrow.

Third, the specification should explicitly describe technical improvements. Examples include increasing predictive
ability of the underlying machine, allowing better control, reducing processor or memory usage, and using redacted or
reduced data to eliminate personally identifiable information and increase network security. In the autonomous vehicle
context, improvements should be described in terms of vehicle technology: safer control, better perception, improved
diagnostics, lower latency, reduced resource consumption, improved battery performance, more reliable fault
detection, or more secure fleet learning.

A strong specification might state, for example, that the model reduces memory usage by using a reduced set of
hidden layers while maintaining trajectory-prediction accuracy; that a sensor-fusion model reduces false object
detections when LiDAR returns are degraded by precipitation; that a battery-health model adjusts charging current to
reduce thermal stress; or that a fleet-retraining pipeline improves detection of rare ECU fault events while excluding
personal data from training. The point is to make the technical contribution explicit and evidentiary, not conclusory.

XIlI. A Proposed Framework for Autonomous Vehicle Al Patent
Applications

The following framework synthesizes the above recommendations into a practical drafting sequence for autonomous
vehicle Al inventions.

First, identify the technical vehicle problem. The problem should be framed in vehicle-engineering terms: perception
failure, sensor degradation, latency, memory usage, unsafe control transitions, battery thermal management, ECU
diagnostics, route-energy prediction, or fleet-learning deployment. Avoid framing the problem merely as a need for
better Al.

Second, identify the Al contribution. Determine whether the invention lies in training data, model architecture, training
methodology, deployment architecture, model updating, vehicle-control integration, or hardware-resource
optimization. The categories of training data, algorithm/model architecture, training methodology, and system
integration/deployment/hardware provide a useful checklist.

Third, draft the independent claim around vehicle integration. Where possible, lead with the autonomous vehicle,
sensors, processing circuitry, trained model, and control output. Tie the model output to a vehicle action or technical
system effect.
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Fourth, cascade Al details through dependent claims. Use dependent claims for specific data, model architecture,
training methods, fine-tuning, retraining, validation, redeployment, and resource-usage improvements.

Fifth, draft the specification to support both breadth and fallback. Include example training data, example model
architecture, example outputs, and detailed technical improvements. Provide enough implementation detail to make
the invention more than a functional black box.

Sixth, align the abstract, title, field, summary, and claims. These portions should consistently present the invention as
a technical autonomous vehicle invention rather than as generic Al or data analytics.

Seventh, consider multiple claim types. Include system, method, and computer-readable medium claims, and
consider separate training or retraining claims when actor alignment and enforceability support them.

XIV. Conclusion

Al inventions in autonomous vehicles require patent strategies that are both technically grounded and prosecution-
aware. The most effective applications will not treat the Al model as an isolated abstraction. They will describe and
claim the model as part of a larger vehicle system that receives defined inputs, performs defined processing,
produces defined outputs and improves vehicle operation in a concrete way.

Several practical lessons follow. Al-related automotive and electric-vehicle filings have increased significantly; many
such filings may encounter technology-center and eligibility challenges, and rejection patterns show that both
obviousness and subject-matter eligibility must be addressed from the outset. The claim set should cascade Al
aspects across independent and dependent claims, with independent claims emphasizing system integration,
hardware, and control of real-world devices. Training data and model-training details should be disclosed robustly and
often claimed as dependent limitations. Specifications should include example training data, example Al models, and
explicit technical improvements.

For autonomous vehicles, the guiding principle is that patent protection should be organized around the vehicle-level
technical contribution. The Al model may be the computational engine, but the patentable story should explain how
that engine improves perception, prediction, planning, diagnostics, energy management, safety, efficiency, or control.
A patent application drafted in that manner is better positioned to withstand eligibility scrutiny, distinguish prior art,
satisfy disclosure requirements, and provide commercially meaningful protection in a rapidly developing field.
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