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Abstract

Generative in-vehicle assistants are evaluated using heterogeneous measures, ranging from factual correct-
ness and conversational preference to workload, sleepiness and driving performance. These measures support
different claims. We propose a scoping review of how evaluation evidence supports claims about generative
driver assistance, with particular attention to affect-aware support and the distinction between recognizing
a state and improving it. An exploratory arXiv-led search has produced a candidate ledger and a provisional
evidence map. This proposal specifies review questions, eligibility rules, extraction fields, quality considera-
tions and a planned claim-to-measurement framework. Retrieval coverage and screening remain incomplete,
and the framework has not been validated. No new driving experiments or intervention effects are reported.
Planned outputs include an auditable review corpus, a measurement taxonomy, an evidence-gap map and
evaluation recommendations bounded by participant role and study setting.

1. Motivation and related work

Existing work already studies automotive affective interfaces, driver monitoring, in-cabin AI and human—
vehicle interaction [12-16]. This project therefore does not claim that connecting driver state to assistance is
itself new. Its proposed contribution is a structured account of what evidence is needed to support different
claims for generative in-vehicle systems, and which conclusions transfer across evaluation settings.

Expert-grounded dialogue evaluation addresses content and task quality [1, 2]. Proactivity and timing studies
examine interaction design [3-5]. Simulator, test-track and on-road investigations examine selected human
and driving-related outcomes [6-8]. Synthetic multimodal generation and response-style preference studies
contribute different evidence [9, 10]. Historical work provides comparators for state regulation, user pref-
erences and embodiment [11, 17, 18]. These examples motivate careful synthesis; they do not establish an
absence of prior human validation.

2. Research questions

. Which functions and claimed benefits of generative in-vehicle assistants are evaluated?

. Which reference sources, measurements and experimental designs support those claims?

. How do participant role, input provenance, exposure duration and setting limit interpretation?

. Which links between content quality, interaction experience, human state and driving outcomes need
further evidence?
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3. Proposed scope and eligibility

The core corpus will include original studies of automotive assistants that generate context-dependent lan-
guage or agentic responses. Relevant functions include conversation, explanation, clarification, proactive
communication and affect-aware support. Papers must describe an evaluation with extractable methods and
outcomes. Model-based evaluations will remain eligible but will be distinguished from human studies.

Fixed-message interfaces, historical affective interventions and passenger studies may enter explicitly labeled
comparator strata. Generic driving perception, trajectory prediction and emotion classification without an
assistance or evaluation connection will normally be excluded. Reviews will support background and citation
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chasing, rather than count as original studies. Preprints and peer-reviewed papers will be identified separately.
Publication versions and shared datasets or participant cohorts will be reconciled before counting independent
evidence.

4. Preliminary work and its limits

The exploratory search used nine arXiv query families: 265 returned records represented 230 unique identifiers,
and review seeds produced a ledger of 233 candidate records. Eighteen original-study publications were
provisionally coded: eight generative core studies, five historical or non-generative comparators, and five
evaluation-method comparators. These are publication counts, not independent trial counts.

Twenty-five PDFs were acquired for targeted inspection. However, 152 records remain without formal screen-
ing; seven original full-text decisions and 14 priority candidates remain pending. Retrieval from ACM, IEEE
and broader metadata services was blocked by the environment. One selected review was available only at
abstract level [24]. Extraction was performed with AI assistance and has not received independent human
verification. These counts describe preparation for the proposed review, not completed systematic coverage.
The protocol was developed after exploratory searching and is not preregistered.

5. Planned methods

5.1 Retrieval and selection

We will finalize a dated protocol before the next retrieval round, retaining the exploratory search as a
separate phase. Searches will combine automotive setting terms, conversational or generative model terms,
and evaluation or human-outcome terms. When accessible, arXiv will be complemented by ACM Digital
Library, IEEE Xplore and multidisciplinary discovery services. Exact queries, dates, result limits and access
failures will be recorded. Backward and forward citation searches will target the nearest reviews and core
studies.

A human researcher will review all proposed inclusions and their supporting source passages. Borderline
cases and exclusions will receive recorded reasons. If a second reviewer is available, independent screening of
a specified subset and disagreement resolution will be documented. Otherwise, the final review will explicitly
disclose single-reviewer selection and will not report inter-rater reliability. Unavailable full text will be logged
rather than treated as a negative finding.

5.2 Extraction and appraisal

For each study we will extract: publication identity and version; assistant function; generative versus fixed-
message behavior; participant role; data provenance; study setting; recruitment and exclusions; comparator;
exposure duration; outcome definitions; measurement source; uncertainty reporting; source-page locators;
and conflicts of interest where disclosed.

Appraisal will examine construct validity, comparator suitability, sample accounting, allocation and blinding
where applicable, missing data, ecological validity and correspondence between claims and measurements.
Model-judge scores, simulated tools, preference ratings, self-reported state, physiological indicators and driv-
ing behavior will be coded separately. Inconsistent denominators will be retained for verification rather than
silently resolved.

5.3 Synthesis

We propose four descriptive layers: (1) content and task correctness, (2) interaction quality, (3) human state,
and (4) driving and task consequences. Each evidence unit will connect assistant function, reference source,
measured endpoint, supported claim and transfer boundary. The layers are not a validated scale or a ranking
of study quality.

For example, benchmark-based safety or task assessments [20-23] will not be interpreted as demonstrated
reductions in real-driver workload or crashes. Passenger timing results will remain distinct from active-driver



distraction evidence. Fatigue, stress, trust and workload will not be collapsed into a single affect outcome.
Quantitative pooling is not planned unless genuinely comparable designs, endpoints and study independence
are established.

6. Expected contributions and falsifiable expectations

The intended outputs are a traceable evidence map, a comparison with the closest existing reviews, a reusable
extraction schema and practical reporting recommendations. Novelty remains a question to establish through
that comparison.

Three expectations will guide extraction without being presented as findings:

e Evidence at one measurement layer may not support claims at another; we will document explicit
claim-to-measurement matches and mismatches with source passages.

¢ Study role and setting may explain important differences in reported assistant benefits; we will stratify
findings before considering cross-setting conclusions.

e Timing, confirmation and uncertainty handling may be evaluated less consistently than answer quality;
the completed corpus may support or contradict this expectation.

We will report contradictory evidence and revise the proposed framework if the included literature does not
support it. No numerical prevalence or superiority claim will be made from the current selected sample.

7. Work plan, resources and stopping conditions

The work proceeds through protocol finalization, broader retrieval, completed screening, human-verified
extraction, synthesis, and author review. Phase completion will depend on auditable deliverables rather than
an assumed publication deadline. Search and document processing can run on CPU; no GPU training or
driver experiment is required for the review.

Any additional paid model analysis will require an explicit run budget and bounded requests. No experiments,
participant recruitment, data collection or public posting will run automatically. A later human-subject
intervention study would require a separate protocol, appropriate ethics review and explicit resource approval.

8. Transparency and limitations

This proposal and its preliminary corpus were developed with Al assistance for retrieval, coding, synthesis and
drafting. Human authors remain responsible for source verification, interpretation and any public submission.
The submitting researcher confirmed the author name Yu Zhang and affiliation Independent Researcher. The
current arXiv-led sample may underrepresent automotive HCI and human-factors venues. The completed
project may need a narrower scope if broader retrieval or sufficient human verification cannot be obtained.

This document reports no new experimental findings, does not claim a completed systematic review, and
does not establish clinical or driving-safety benefits for any assistant. Supporting search logs, evidence
tables and source identifiers are retained in the repository. Author and license details have been confirmed;
platform-specific submission requirements remain to be verified.
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