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The rapid growth of software complexity in autonomous
driving systems poses significant challenges for ensuring
functional safety in automotive development. Aviation has
historically achieved higher safety levels through mature
development processes, structured assurance practices,
and strong regulatory involvement. This paper presents a
comparative analysis of automotive and aviation software
development methods along the V-model, with the aim of
identifying concrete transfer potentials from aviation to
automotive development. The analysis reveals that the
most significant benefits arise at the system and process
governance levels, particularly through early and contin-
uous authority involvement and structured system assur-
ance practices. Further transferable elements are iden-
tified in software requirements engineering, tool quali-
fication, and development planning, while coding stan-
dards represent the only lifecycle stage where automotive
development is more prescriptive. The results indicate
that selectively adopting aviation-derived practices can
strengthen confidence in the safety of autonomous driving
systems. Overall, the study demonstrates that a targeted
transfer of aviation development principles offers a viable
path toward higher safety assurance for future automotive
technologies.

1 INTRODUCTION

The automotive industry has undergone enormous
transformation with disruptive trends such as autonomous
driving, electrification, and connectivity [1]. In recent
years, the integration of Al (artificial intelligence) has
also emerged as a key focus area. Consequently, de-
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velopment complexity has increased, fueled by the in-
creasing number of E/E (electric and electronic) devices
[2] and sophisticated SW (software) components surpass-
ing aviation, e.g. in the metric lines of code with more
than 100 million lines of code [3]. The industry is shift-
ing towards SW-centric vehicles and advanced architec-
tural solutions, with many companies developing propri-
etary operating systems [4]. These innovations introduce
substantial challenges, particularly in maintaining system
safety and reliability [5], which remains an ongoing con-
cern. This is largely due to the inherent complexity of
these technologies, necessitating a systematic and well-
structured approach. In contrast, aviation has decades of
experience managing complex electronic systems, includ-
ing fly-by-wire technology and high levels of automation
[6]. On the development side, discipline and rigorous
safety culture have fostered strong confidence in system
reliability and an exceptional safety record. Figures 1 and
2 highlight aviation’s safety advantage, illustrating death
rates in absolute numbers and per distance traveled, and
overall fatalities across various modes of transportation.
Akkus and Annighofer concluded that the safety record
of aviation is due to its early standardization and rigorous
systematic development approach [7], highlighting that
carrying over development methods from aviation to au-
tomotive has potential benefits.

1.1 Background

According to [7] several areas with transfer potential
were identified, such as authority involvement and com-
mon cause analysis. Building on this, a detailed analysis
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Fig. 2. Fatalities per 1 billion passenger miles, US 2000-2009
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of development methods has been conducted. Whereas
the focus of this work is the comparison of both areas, the
transfer direction is only towards automotive. Also, we
intend to add benefit only for new trends like autonomous
driving and not for established state-of-the-art automotive
development. Due to that, the following research ques-
tions are defined in the next subchapter

1.2 Research questions
As the comparison rationale is evident and rough di-

rection is defined in this subchapter research questions
(RQs) will be listed.

RQ1: How can aviation and automotive be com-
pared? Rationale This question implies both system
and software. Due to differences of both areas and
the fact that comparing them has a very broad scope,
a proper focus is to be defined.

RQ2: What can be transferred from aviation to auto-
motive? Rationale Which topics (process, methods)
are beneficial for a transfer to automotive, especially
for the development of emerging technologies?
RQ3: What is the quantified benefit of each transfer
proposal? Rationale Each transfer proposal shall be
assessed in terms of its benefit in a quantified way in
order to provide a precise indication whether to adopt
or not.

2 RELATED WORK

In this section related work will be presented in order
to identify the research gap and rational.

Based on the research questions and the existing re-
lated work, the following research gap has been identi-
fied. In [7], an initial direction for transferring methods
from aviation to automotive was outlined. Other studies
highlight specific aspects: for example, that 1SO26262
can benefit from DO-178B [10], that autonomous tech-
nologies require more rigorous methods [11], that devel-
opment effort for COTS hardware could be reduced if
ISO26262 applied the same rigor as DO-254 [12], and
that a mapping of rigor for development artifacts can be
established [13]. However, these works remain largely
comparative and do not provide concrete transfer propos-
als. Baek et al. [14] attempt to transfer methods by dis-
cussing potential benefits, but their focus is on transfer-
ring practices from automotive to aviation and does not
address autonomous technologies. This reveals a clear
gap: a comprehensive comparative analysis with con-
crete, quantitatively supported transfer proposals from
aviation to automotive, specifically for autonomous driv-
ing, is still missing. With regard to software architec-
ture, Leiner [15] investigates integrated architectural ap-
proaches across different domains, focusing primarily on
partitioning strategies. Gaska [16] examines the chal-
lenges of next-generation Integrated Modular Avionics
(IMA) concepts, and later [17] proposes a model-based
engineering approach for the aviation IMA domain, sug-
gesting that similar techniques could benefit the automo-
tive IMA domain. Bandur [18] concentrates mainly on
the centralization of automotive E/E architectures, but
also provides a comparison with aviation, noting that the
adoption of IMA principles in automotive represents a
successful technology transfer. Overview is shown in Ta-
ble 1

3 COMPARISON METHOD

Several topics with significant transfer potential were
identified in previous works, including common-cause
analysis for autonomous driving, enhanced involve-
ment of regulatory authorities, complexity management
through rigorous software development processes, and
tool qualification. These findings are noteworthy because
they align with the well-established development frame-
work of the V-model. This implies that a systematic com-
parison of development methods and processes across
both domains, structured along the V-model, ensures that
the areas relevant to each transfer proposal are consis-
tently identified. Consequently, choosing the V-model
as the comparison pattern provides an effective means of
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Table 1. Comparison of the State of Research

Work Content Conclusion
[7] Comparative analysis of aviation and automotive Justification of comparison and identification of
methods transferable development methods

[10] Mapping of safety standards ISO 26262 can benefit from DO-178B through
mapped rigor levels

[11] Comparison of software development safety stan- Emphasis on appropriate methodologies for au-

dards tonomous systems

[12] Comparison of hardware development standards ~ Design assurance effort may be reduced if DO-
254 rigor is applied

[13] Comparison of design assurance levels Cross-industry rigor mapping based on develop-
ment artefacts

[14] Automotive vs. aviation software development Potential for method transfer from automotive
powertrain development

[15] Partitioning of integrated systems Maturity gaps identified between operating sys-
tems

[16] Architecture centralization approaches Need for distinct data and architecture infrastruc-
tures identified

[17] Model-based engineering comparison Aviation maturity highlights automotive develop-
ment gaps

[18] Automotive E/E architectures Centralized aviation architectures proposed for

automotive

capturing the essential aspects of development, as nor-
mative standards are themselves organized around this
model [19]. Furthermore, aviation’s highly regulated de-
velopment environment [14], [10] necessitates strict ad-
herence to the V-model, with all major standards oriented
toward it. Thus, the methodological comparison between
aviation and automotive development is largely prede-
fined: follow the V-model and examine the correspond-
ing normative guidance. In concrete terms, the compari-
son methodology proceeds according to the sequence of
development stages defined in the V-model. The analysis
begins at the system level, including system-safety con-
siderations, followed by the stages of software require-
ments and software architecture. Subsequently, software
coding and implementation are examined, and the com-
parison concludes with verification. For each stage, the
first step is a direct comparison of the relevant normative
guidance, primarily ISO26262 versus DO-178C (includ-
ing ARP-4754 and ARP-4761). We evaluate the differ-
ences and assess their implications for the safety record.
If a method appears potentially beneficial, we further an-
alyze the feasibility of transferring it to the automotive

domain, taking into account all industrial boundary con-
ditions and explicitly examining whether and how such
a transfer would be possible. Once adapted to the con-
straints of automotive development, a concrete transfer
proposal is formulated. The second step in each stage in-
volves comparing industry best practices. This includes
examining aspects outside the scope of normative guid-
ance, focusing on common challenges and on how these
are addressed in both domains. Scientific literature em-
phasizes that normative standards alone are insufficient
to fully characterize how safety-critical systems are de-
veloped in practice, as standards prescribe required pro-
cesses but do not reflect the actual conduct of engineer-
ing work in industrial environments. Studies in safety
engineering distinguish between prescribed and observed
practices and argue that meaningful analysis must incor-
porate empirical observation of real industrial behavior,
not only normative compliance [20]. Likewise, [21] high-
lights the importance of experience-based development.
Furthermore, industrial surveys of safety-critical software
development show that verification, validation, and test-
ing activities are frequently adapted or extended beyond
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what standards formally specify, demonstrating the im-
portance of understanding best practices as applied in real
projects [22]. Empirical studies confirm that organiza-
tional culture and industrial practice influence how stan-
dards are interpreted and applied, reinforcing the need to
complement standard-based analysis with evidence from
practice when comparing aviation and automotive across
lifecycle models such as the V-model [23]. The chronol-
ogy is shown in Figure 3.
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Fig. 3. Comparison chronology along the V-model

4 COMPARISON

The comparison presented in this chapter is dedi-
cated to the challenges introduced by autonomous driv-
ing systems. Compared to conventional driver assistance
functions, autonomous systems exhibit significantly in-
creased functional complexity, stronger interdependen-
cies between perception, decision, and actuation layers,
and stricter safety requirements. These characteristics
make the robustness, traceability, and verifiability of de-
velopment processes a critical factor when assessing the
suitability of existing practices for future automotive ap-
plications. A synoptic and comparative overview of the
key findings is presented and it is examined whether, and
to what extent, specific processes and methods can be
transferred from aviation to emerging automotive tech-
nologies. The structure of the subchapters follows the V-
model, in alignment with the normative guidance of DO-
178C [24] and ISO 26262 [25]. The discussion begins at
the system level, as this forms the foundation of software
development [26], and then follows the order described in
Figure 3.

4.1 System level
System-level development exemplifies the strong
normative and regulatory guidance in aviation. At this

level, the comparative investigation shows that intensive
involvement of authorities (FAA in the U.S. or EASA in
Europe) has contributed to confident development pro-
cesses and safer products. With all mandatory stages of
involvement (SOIs) and certification steps, aviation com-
panies meet with authorities at least five times during a
project [27]. By contrast, automotive performs such an
interaction only once during homologation; in the U.S.,
even the homologation process does not require authority
involvement [28]. While this approach has been adequate
for legacy automotive systems, it is evident that complex
technologies such as autonomous driving require stricter
authority involvement [7]. Accordingly, we analyzed how
authority involvement could be increased for autonomous
driving, considering the relevant know-how of authori-
ties. Two proposals were ultimately derived: a soft option
recommending an increased number of meetings with au-
thorities, and a more rigorous option requiring at least one
mandatory step immediately after system and software
planning, corresponding to SOI 1 in aviation, shown in
Figure 4.
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* The number of diamonds does not represent the number of meetings
with authorities. The colors indicate whether a meeting takes place (red,
orange) or not (green, “—”). Two diamonds in the same cell mean that,
according to our proposal, the interactions are increased, without speci-

fying a concrete number.

Fig. 4. Authority involvement enhancement proposals

While strong normative guidance and authority in-
volvement ensure process assurance in aviation, au-
tonomous driving may similarly benefit from additional
process oversight. ASPICE (Automotive Software Pro-
cess Improvement and Capability dEtermination) is a
widely used process audit instrument [29]. OEMs typi-
cally conduct this audit once during a project, mainly at
the beginning, to assess supplier process readiness. This
audit mechanism can be leveraged to enhance process as-
surance in autonomous-vehicle projects. Unlike author-
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ities, ASPICE assessors must demonstrate deep techni-
cal domain knowledge [30], making their involvement a
valuable complement to authority oversight at the system-
design and software levels. Here as well, two proposals
were derived: a soft option recommending an increased
number of assessments, and a rigorous option requiring at
least one mandatory assessment during the system-design
phase, shown in Figure 5.
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* The colors indicate whether an assessment should take place as
homologation-relevant (red), recommended (orange), or not at all
(green).

Fig. 5. ASPICE enhancement proposals

During the system-level safety comparison, the
strong emphasis on common-cause analysis in aviation
was also identified as a potential benefit for autonomous
systems [7]. Due to fail-operational architectures and
redundancy concepts, common-cause analysis methods
have long been state of the art in aviation. They are
referenced in ARP4754 [31] and described in detail in
ARP4761 [32]. With autonomous driving, automotive
will deploy redundancy in safety-critical systems for the
first time, for example in braking and steering systems
[33]. In [33], multiple failure scenarios were classified
and categorized according to their impact in order to focus
the analysis. In a second step, an identification method
for dependent failures was developed using the aviation
common-cause approach. A list of potential dependent
failures was generated together with questionnaires (Fig-
ure 6). Results showed a perfect match with a paral-
lel supplier-side analysis, which supports the proposal to
apply this common-cause identification methodology in
system-level safety analysis.

4.2 Software planning

The analysis of the software planning stage shows a
very stringent documentation effort on the aviation side;
for example, PSAC (Plan for Software Aspects of Certi-
fication), SDP (Software Development Plan), and similar
documents are artifacts of this stage. Although the au-
tomotive domain also has certain expectations regarding
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Fig. 6. Example for a questionnaire of the identification model

the planning stage, it is by far not as strict as aviation.
A counterpart to the PSAC does not exist. The reason
aviation requires a PSAC is that immediately after the
planning stage, SOI 1 follows as the first mandatory in-
teraction with authorities. Since there is no such author-
ity interaction at this stage in automotive, documentation
similar to the PSAC has not been established to date. We
recognize the importance of increasing the stringency of
planning artifacts for autonomous systems [7]. As plan-
ning artifacts are assessed during SOI 1, at this stage we
refer to our proposal on enhanced authority involvement,
as it addresses precisely this gap.

4.3 Software requirements

The analysis shows that a strict separation of
high-level requirements (HLR) and low-level require-
ments (LLR) helps establish better traceability and a
design-independent specification [26]. In contrast, auto-
motive lacks this two-level hierarchy in ISO 26262 Part 6,
although it implicitly integrates additional requirement
hierarchies [34], [35]. Furthermore, ASPICE decom-
poses software engineering modules into three categories
[36], clearly separating software requirements from de-
sign. We propose establishing a mandatory two-level
requirements hierarchy. In addition, we observe that
the automotive industry is currently increasing its ac-
tivities toward systems-engineering approaches, requir-
ing clear separation between requirements and design
[37], [38], [39]. Further normative guidance comes from
the FAA (Federal Aviation Administration) requirements
handbook [40], which explicitly states that documenta-
tion of requirements rationale must be enforced and pro-
vides further explanation on how this should be done.
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We analyzed this for automotive settings and developed
a forcing concept on a commercial engineering lifecy-
cle platform (tool-based), enforcing the documentation of
rationale whenever a deviation from a default alignment
state is recorded; see the example in Figure 7. To leave
the artifact, an entry of at least 20 characters must be pro-
vided, which activates the “Ok” button. On the same plat-

The combination OEM Status and Supplier Status has a
deviation from a default state. Please explain the
deviation in the OEM Reason with minimum 20
characters

This is a demo rational

Fig. 7. Tool-based rationale documentation of requirements with
deviating alignment status

form, another concept, conditioning, is proposed. This
approach automates the setting of certain requirement at-
tributes to predefined states in order to reduce human er-
ror; for example, changed requirements states are auto-
matically reset, ensuring that reviews for each change are
not missed. Our final proposal for requirements engineer-
ing originates from industry best practices. In [26], the
use of prototypes for requirements engineering in aviation
is recommended. Early validation is common in aviation
through model-based engineering [41], [42]. The auto-
motive industry has likewise recognized the importance
of early validation and applies the so-called shift-left ap-
proach to verify products at early stages [43], [44], [45].
Our specific proposal is to intensify early validation.

We highlight the increasing relevance of these soft-
ware requirements practices for autonomous driving sys-
tems. Autonomous functions rely on complex software
architectures and extensive interaction between safety-
critical components, which enhances the need for pre-
cise requirements decomposition, bidirectional traceabil-
ity, and rigorous review procedures. The more formal-
ized requirements hierarchy and verification culture that
has traditionally been applied in aviation therefore pro-

vide mechanisms that can help manage the higher system
complexity and safety assurance demands associated with
autonomous vehicle development.

4.4 Software design

At the software design level, normative guidance in
both industries does not differ significantly [24], [25]. Al-
though strong cohesion and loose coupling are empha-
sized in both domains, we did not identify substantial
differences on the normative guidance side. Our anal-
ysis therefore focused on industry best practices, con-
cluding that the main trend is the increasing demand for
high-performance computing driven by data-intensive ap-
plications such as Al (artificial intelligence) [46], [47],
[48]. Software-defined vehicles (SDVs) are a promi-
nent automotive example of such data-intensive applica-
tions. This trend drives architectural evolution, for ex-
ample toward centralization approaches, as a response to
the growing computational demands [49]. Aviation has
also adopted centralization concepts due to space, power,
and weight constraints, hosting a high number of func-
tions using the so-called IMA (Integrated Modular Avion-
ics) platform [50]. Data-intensive applications are also an
emerging trend in aviation.

4.5 Software coding, implementation, and integra-

tion

At the coding level, an interesting observation
emerges. Unlike in any other stage of the V-model, the
prescriptiveness of normative guidance in the automo-
tive domain exceeds that of aviation. While DO-178C
objectives do not mandate a specific coding standard,
ISO 26262 explicitly and strongly recommends MISRA C
[51] as a coding standard that satisfies ISO requirements.
This reflects the preventive, rule-based measures needed
to mitigate software risks in complex, supplier-driven
environments.  Established guidelines are crucial for
eliminating unsafe language constructs early in devel-
opment. Regarding language choice, both domains of-
fer limited options due to prescriptive rules, legacy con-
straints, and compliance objectives [52], [53]. Conse-
quently, no method transfer is proposed here. During
software coding, implementation, and integration, partic-
ular attention is given to tools themselves. A notable dif-
ference emerges when comparing tool qualification pro-
cesses. DO-178C addresses tool qualification within its
integral processes; however, the detailed and rigorous
qualification procedure is provided in a separate docu-
ment, DO-330 [54], which closely parallels the structure
of DO-178C. In contrast, ISO 26262 Part 8 dedicates only
a few pages to the topic, outlining minimal objectives
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without prescribing a specific approach. It also acknowl-
edges that tool development compliant with other stan-
dards, such as DO-178C (and by implication DO-330), is
acceptable. The automotive domain recognizes the grow-
ing importance of tool qualification due to the increasing
number of software components and requirements [55],
[56]. We propose applying DO-330-style tool qualifica-
tion for autonomous driving and SDVs, both for develop-
ment and verification tools. This implies following the
DO-330 development structure and fulfilling its objec-
tives; see Figure 8.

Software Life Cycle Processes (under RTCA DO-178C) |

$ Tool Lifecycle Processes (under RTCA DO-330)
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Fig. 8. DO-330 style tool qualification process [57]

4.6 Software verification

Standards for verification in the aviation and automo-
tive domains reveal notable differences in prescriptive-
ness and flexibility. Aviation adopts an objective-based
verification philosophy with strict guidance, whereas au-
tomotive standards allow greater flexibility within their
normative frameworks. Neither domain mandates static
analysis, but aviation places strong emphasis on re-
quirement coverage and traceability, while automotive
primarily requires traceability. Coverage criteria also
differ significantly: aviation mandates Modified Con-
dition/Decision Coverage (MC/DC) for higher DALs,
whereas automotive recommends MC/DC but accepts
justification with rationale when full compliance cannot
be achieved. We anticipate the most significant diver-
gence in practical implementation, particularly regarding
metrics-based assessment of verification techniques and
methods. The verification path within the V-model en-
compasses a broad scope and differs substantially from
the development side. While the left side of the V-model
begins similarly for both aviation and automotive, start-

ing from an initial state with no existing product, the right
side introduces domain-specific variations. At this stage,
verification focuses on an already developed product,
making the process inherently dependent on domain re-
quirements. Consequently, the comparison strategy cen-
ters on cost and efficiency, as verification exerts a substan-
tial influence on overall effort and budget. Both domains
allocate approximately 30-40% of total costs to verifica-
tion, indicating no major difference in expenditure. The
second aspect examined is verification efficiency, which
can be quantified through metrics [58], commonly used
to assess reliability and safety [59]. Comparing both do-
mains based on such metrics aims to determine whether
effective practices from aviation can be transferred to au-
tomotive applications. Metrics such as defect detection
efficiency, defect removal efficiency, and test case effec-
tiveness were selected for this purpose.
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Fig. 9. Overview of software metrics comparison

Figure 9 shows values for each submetric. The val-
ues are gathered with a literature review to have compa-
rable data about the above-mentioned metrics to compare
software development from both domains. We observe
that for each submetric, the values from both domains are
similar to each other. Investigations did not spot a signifi-
cant difference that could be a source for potential transfer
proposal.

Further analysis of the verification stage focused on
independence, a concept that is called IV&V (indepen-
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dent verification and validation) and strongly emphasized
in aviation [26]. Normative guidance in both domains
shows no significant differences, and industry practices
largely follow these guidelines. The primary distinction
lies in the strong involvement of certification authorities
in aviation, which introduces an additional layer of inde-
pendence. The structural distinction forms the basis for
the transfer proposal concerning increased authority in-
volvement discussed in earlier sections. This approach
could also be adopted in the automotive domain. How-
ever, instead of generating additional redundant propos-
als, we believe that previously mentioned proposal au-
thority involvement covers the need of the additional in-
dependence as well. This is why here we refer to the
enhanced authority involvement proposed in the system
level.

4.7 Summary of proposals

Table 2 provides the summary of potential transfer
proposals from aviation to automotive.

Table 2. Summary of transfer proposals

V-model Stage  Proposal

System Recommended enhanced authority
involvement

System Mandatory enhanced authority in-
volvement

System Recommended ASPICE enhance-
ment

System Mandatory ASPICE enhancement

System Dependent failure analysis

SW  require- Two-level hierarchy
ments

SW  require- Rational documentation forcing
ments

SW  require- Requirements attributes condition-
ments ing

SW  require- Prototyping
ments

SW coding, im-  Tool qualification
plementation

5 QUANTIFIED FEASIBILITY

To evaluate the feasibility of each proposal, a quan-
tification method was developed [60]. This method is
based on the project management triangle, which is com-
monly used in decision-making for automotive projects
[61]. The overall estimated feasibility Scoreggimarea for
each proposal is calculated using two main parameters: 1)
The I'mpact; on the constraints of cost, quality, and time;
2) The Weighting; of each constraint, derived from an
employee survey, as shown in Equation 1.

>, Weighting; - Impact;
>, Weighting;

(1

Scor €Estimated =

In Equation 1, the index i represents the number of
the constraints: cost, quality, and time, which makes i=3.

5.1 Impact Assessment

Impact; is determined through expert evaluations
based on experience in the relevant domain. Impact as-
sessment requires substantial domain expertise, limiting
the number of qualified evaluators; therefore, expert in-
terviews are most suitable. Following Hove et al.’s guid-
ance for rigorous empirical interviews [62]. Each impact
is rated on a scale from 0 to 10. For every proposal, at
least three domain experts were consulted. The assess-
ment process consisted of three steps: 1) Explanation of
the proposal; 2) Explanation of the assessment method;
3) Execution of the assessment.

5.2 Weighting Calculation

Weighting; is derived from an internal employee sur-
vey conducted within Daimler Truck [63], with 126 par-
ticipants. Determining the weighting factor requires a
more representative sample to reflect broader tendencies
in automotive development. Unlike impact assessment,
this stage demands larger sample sizes, as noted by Rune-
son et al. [64]. Surveys are well suited for this pur-
pose in empirical software engineering. Lim [65] empha-
sizes their importance in automotive organizations, and
Molleri et al. provide a detailed checklist for conduct-
ing high-quality surveys [66]. Following their guidance,
our study implemented a structured process including re-
search planning, target population identification, survey
design and validation, participant recruitment, response
management, and data analysis. The survey addressed
two groups of questions: 1) Demographic questions, en-
abling focus on responses from specific expertise areas
depending on the proposal; 2) Preference questions, as-
sessing how participants prioritize the constraints of cost,
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quality, and time relative to each other. This distinction
will help tag each proposal depending on which stage of
V-model it relates to or can exact transfer is intended (pro-
cess/method or tool).

5.3 Validation of quantification feasibility method

The proposal about dependent failure analysis was
already applied to the safety engineering during develop-
ment, which provides the chance for a validation. As a re-
sult, 14% estimation accuracy was achieved, which clas-
sifies the method as ”good” according to basic mathemat-
ics [67] and "low error” according to Project Management
Handbook [68].

5.4 Results of quantified feasibility of proposals

Table 3 summarizes the results of impact assessments
as well as weighting calculation for each proposal and the
overall feasibility score.

Table 3 presents the weighting and impact values for
the constraints: cost, quality, and time, in that order. The
weighting factors originate from an employee survey with
applied tags, while the impact values are based on expert
assessments conducted in 2025 and 2026. The rightmost
column displays the overall (forecasted) feasibility score.
This score ranges from 0 to 10, where 0 indicates the low-
est feasibility and 10 the highest. A score of 5 represents
a neutral long-term feasibility level.

Figure 10 provides a synoptic overview of the trans-
fer proposals. It reveals that the left side of the V-
model demonstrates higher potential, with tool qualifi-
cation achieving the highest score, and the proposed re-
quirements engineering methods. Also, for system-level
development as well as safety methods there is a high po-
tential for transfer possibilities. In terms of prescriptive-
ness, it is clear that aviation dominates automotive, with
the sole exception being coding standards, where automo-
tive explicitly urges the use of MISRA C.

& 5 proposals

4 proposals
SW Planning

1 proposal

SW. Design

SW Coding, Impl.
& Integration

The only stage at
which automotive
is prescriptive

Fig. 10. Transfer potentials across the V-model

Table 3. Summary of overall feasibility calculations for transfer
proposals

Proposal Weighting; Impact; Overall
Feasi-
bility
Score

Recommended 2.59, 5.66, 6, 5.79

enhanced authority  3.76, 5.66

involvement 3.364

Mandatory en- 2.59, 3.66, 6, 4.54

hanced authority 3.76, 3.66

involvement 3.364

Recommended 2.59, 6, 7.5, 6.38

ASPICE enhance- 3.76, 5.5

ment 3.364

Mandatory ~ AS-  2.59, 5, 8, 6.31

PICE enhancement 3.76, 5.5

3.364

Dependent failure -* =¥ 5.83

analysis

Two-level hierar- 2.57, 5.66, 6, 6.15

chy 3.74, 8

3.68

Rational documen- 2.59, 5.33, 6.69

tation forcing 3.76, 7.66,

3.364 6.66

Requirements 2.59, 5.33, 6.32

attributes  condi- 3.76, 6.60,

tioning 3.364 6.66

Prototyping 2.57, 4.66, 6.65

3.74, 7.33,6
3.68
Tool qualification 2.59, 9.606, 9.42
3.76, 10,
3.364 8.66

*No values for dependent failure analysis calculated since this method is
already applied. Overall value represents actual feasibility, not forecast

The presented quantitative scores are derived from
empirical inputs. The numerical values should be inter-
preted as context-specific and indicative rather than sta-
tistically representative for the entire automotive industry.
This is why we again highlight that these results origi-
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nate from a model that consists of two empirical compo-
nents: Weighting; (W;) and Impact; (I;). While Weight-
ing; reflects results of a survey within one single OEM,
Impact; comes from experts judgment rounds. The pur-
pose of the scoring model is to support structured com-
parison and prioritization of transfer proposals rather than
to provide universally valid absolute metrics. Taking the
equation (1) and considering [69], error calculation for
overall SCOre 0 score s 15 derived:

i i 2 W, 2
score - P ; P ; 2
Tucoress = | D_ (10 om) +(10 azl) @

1

Based on [70] we take ow, as 7-10%. oy, is the er-
ror margin for experts judgment, which cannot be easily
quantified. There is no scientifically valid, universal per-
centage that indicate how much experts are wrong. The
only indication is the agreement/deviation level of experts
on single constraints. Due to that we treat our results as
empirically derived indications based on which qualita-
tive statements can be done, and recommend a quantita-
tive treatment carefully.

6 CONCLUSION

This work presented a comparative analysis of avia-
tion and automotive development practices along the V-
model, focusing on autonomous driving systems and its
functional safety. The objective was to identify trans-
ferable aviation practices that could further strengthen
safety assurance for emerging, software-intensive auto-
motive technologies. The analysis confirmed that a struc-
tured comparison is both feasible and meaningful, as
both domains follow similar lifecycle models but dif-
fer significantly in process objectives, regulatory involve-
ment, and assurance philosophy. Aviation has historically
achieved higher operational safety through early and con-
tinuous authority involvement, disciplined system-level
assurance, and rigorous governance throughout develop-
ment. The most significant transfer potential was identi-
fied at the system level, where enhanced involvement of
regulatory authorities and the use of structured assurance
practices for common cause analysis (e.g., ARP4761-
style approaches), and enhancing ASPICE assessments
were found to substantially increase confidence in sys-
tem safety. This influence naturally extends into soft-
ware planning, reducing the need for additional isolated
process measures. In the software requirements phase,
aviation practices such as two-level requirement hierar-
chies, explicit conditioning and forcing of requirements

attributes, and early prototyping were identified as highly
relevant for managing the complexity of autonomous
driving functions. As discussed in Section IV, the stricter
requirements structuring, traceability mechanisms, and
review practices commonly used in aviation directly ad-
dress the increased system complexity and safety valida-
tion challenges introduced by autonomous driving func-
tions. At the architecture and design level, both domains
face increasing demands for high-performance comput-
ing driven by data-intensive and Al-based applications,
motivating future comparison of centralization concepts.
The coding phase represents the only lifecycle stage
where automotive development is more prescriptive, due
to explicit recommendations for coding standards such as
MISRA, reflecting differing safety philosophies. For soft-
ware implementation and integration, rigorous tool qual-
ification, particularly following aviation-style DO-330
principles, was identified as a high-impact transfer candi-
date. Verification and independent validation were found
to be difficult to compare directly; however, process-level
analysis revealed comparable efficiency, while aviation’s
higher practical independence is largely achieved through
authority involvement already addressed at the system
level. Overall, the results demonstrate that selective trans-
fer of aviation development practices, especially at sys-
tem, governance, requirements, and tool qualification lev-
els, offers a viable and effective path to further enhance
the safety of autonomous driving systems.

RQ1 How can aviation and automotive be com-
pared? Answer By systematically comparing nor-
mative guidance (ISO26262 versus DO-178C) and
practical development in corresponding stages of the
V-model in terms of prescriptiveness, rigor, expert
judgment and safety record.

RQ2 What can be transferred from aviation to au-
tomotive? Answer System-level involvement ap-
proaches, planning rigor, requirements engineering
methods, tool qualification rigor, independent verifi-
cation were identified as promising candidates for a
transfer.

RQ3 What is the quantified benefit of each trans-
fer proposal? Answer We emphasize again that the
quantification relies on empirical methods and re-
flects reality within the constraints and error mar-
gins described in the main text. Our results indi-
cate that, except for the proposal requiring manda-
tory authority involvement, all proposed measures
achieve a score above 5 and are therefore rec-
ommended. DO-330-style tool qualification re-
ceived the highest rating, with a score of 9.42.
Requirements-engineering practices fall within the
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range of 6.15-6.69, while system-level proposals
score between 4.54 and 6.38. Detailed results are
provided in Table 3.

As closing remark we highlight that empirical
weighting factors used in the feasibility quantification are
based on survey responses collected within a single OEM.
While the number of participants provides a meaningful
initial dataset, the resulting weightings still reflect spe-
cific priorities and organizational context. Consequently,
the numerical results should be interpreted as indicative
rather than representative of the entire automotive indus-
try. Future work involving multiple organizations and
supply chain levels would support the validation and re-
finement of these weighting factors.
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