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Abstract
This paper proposes an agent-based system for the automated vali-
dation of homologation compliance in Android software builds. To
address the inefficiencies of manual verification, the proposed sys-
tem employs an autonomous agent equipped with specialized tools
to interface with internal systems, enabling the systematic analysis
and cross-referencing of embedded assets and device parameters
against regulatory specifications. Consequently, the system elimi-
nates manual intervention in the verification of regulatory infor-
mation requirements. The findings suggest that the delegation of
compliance tasks to specialized AI agents enhances operational re-
liability and optimizes the quality assurance lifecycle in large-scale
mobile development.
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1 Introduction
The expansion of mobile ecosystems requires manufacturers to com-
ply with a complex matrix of regulatory mandates across diverse
jurisdictions and carriers. In many markets, formal homologation
is mandatory, requiring the embedding of a specific image contain-
ing the product name and a unique homologation code into the
software build. Non-compliance can lead to severe legal sanctions
and financial losses. Currently, validation relies on manual, multi-
step workflows where testers cross-reference spreadsheet data with
source repositories through visual inspection. This process is inher-
ently error-prone and resource-intensive, creating a critical need
for an automated and reliable verification solution.

In recent years, Large Language Models (LLMs) have signifi-
cantly impacted Software Engineering (SE) by automating previ-
ously manual, labor-intensive tasks[? ][2][5]. However, the utility
of standalone LLMs is often constrained by finite context and a lack
of real-time interaction with external environments[3]. To over-
come these constraints, the paradigm of AI Agents has emerged,
augmenting the reasoning capabilities of LLMswith the ability to or-
chestrate development tools, access external knowledge bases, and
leverage domain-specific resources. This agentic approach enables
the delivery of comprehensive, end-to-end solutions for complex,
real-world SE challenges[6]. These agents operate as autonomous

systems that leverage LLMs to iteratively reason through complex
problems, invoking specialized tools to interface with external data
sources and dynamically adapting their execution paths based on
the resulting outputs[1].

To address the challenges mentioned in homologation valida-
tion, this research proposes RICH (Regulatory Info Checker), an
autonomous AI-agent system designed to automate the validation
of homologation compliance. By implementing the ReAct (Reason-
ing and Acting) paradigm, RICH orchestrates a suite of specialized
tools that allows it to perform internal system queries, binary ex-
traction, and automated image analysis. This enables the system
to accurately validate the codes embedded in the software binary,
reducing manual overhead and increasing the reliability of the
compliance process.

2 Contextualization
This research addresses the operational challenges of regulatory
compliance within the Android technology sector, specifically re-
garding regulatory compliance in specific regional markets requir-
ing homologation. Compliance in these markets requires the pro-
grammatic embedding of homologation assets into the device soft-
ware. This requirement dictates that each software build must in-
corporate an image following visual specifications (model name,
homologation code, proper positioning) to ensure legal market
entry.

Ensuring the accuracy of this embedded data is imperative, as
releasing software without the proper embedded image or with an
incorrect homologation code can lead to significant legal and fi-
nancial repercussions for the manufacturer. Consequently, rigorous
validation testing is conducted during the implementation phase
as part of the standard verification workflow to ensure compliance
before device commercialization is authorized.

Historically, the validation of this requirement relies entirely
on manual intervention by testers. The existing workflow necessi-
tates the manual orchestration of some data sources: Extract ticket
info (model, SKU, and OS version), query a internal spreedsheet
to extract homologation code from device under test, and navi-
gating source code repositories to locate the corresponding image.
The final validation phase requires a human operator to perform a
visual cross-reference between the retrieved metadata and the ren-
dered image, introducing subjectivity into a process that demands
absolute precision.
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While traditional automation could address linear data retrieval,
the heterogeneity of the sources and the need for semantic valida-
tion of visual assets require a more flexible, autonomous approach.
This research proposes an automated approach leveraging Artificial
Intelligence (AI) agents to orchestrate the verification process. The
proposal introduces a system capable of using tools dynamically
to interface with external systems and databases to retrieve nec-
essary information, cross-reference data integrity, and generate
analysis reports. By transforming a manual verification chain into
an autonomous agentic workflow, this approach aims to eliminate
human-induced bottlenecks, enhance the reliability of regulatory
compliance, and ensure scalable validation.

3 Proposal
This research proposes the development of an autonomousAI Agent
architecture designed to orchestrate a suite of specialized tools for
the automated validation of critical regulatory requirements. In
our current test processes, manual homologation code verification
represents a significant operational bottleneck; therefore, this sys-
tem is designed to execute verification tasks asynchronously and
in parallel with standard testing procedures.

The proposed system is triggered via an event-driven mecha-
nism: upon the initiation of a test execution task, a background
request transmits the unique Ticket Identifier (ticket ID) to the
Agent. Utilizing this identifier, the Agent employs a reasoning loop
to dynamically invoke a set of functional extensions (tools) to query
internal repositories and validate compliance. The Agent is respon-
sible for validating the presence of the required homologation meta-
data within the binary, ensuring both its correct embedding and its
adherence to regulatory structural and visual specifications.

Unlike rigid, sequential workflows, the architecture treats these
tools as atomic capabilities accessible through the Agent’s reasoning
process. This design allows the system to autonomously determine
the optimal sequence of tool invocation to retrieve and synthesize
the information required for a final compliance determination. By
decoupling the regulatory verification from the manual testing
pipeline, the proposed solution mitigates human latency and en-
hances the throughput of the homologation cycle. The specialized
toolset integrated into the Agent’s environment will be detailed in
section 4.

4 Methodology
This section details the architecture, tools and evaluation metrics
used.

4.1 System Architecture
The system was implemented using Python 3.12, leveraging the
LangChain and LangGraph frameworks to implement an agent
architecture based on the ReAct (Reasoning and Acting) paradigm.
This approach enables a cognitive loop where the agent can itera-
tively decompose complex queries, execute targeted actions, and
refine its reasoning based on the observed output of those actions.

The agent’s cognitive core is powered by the gpt-oss-120b model
from OpenAI, deployed locally using the vLLM serving engine.
Local deployment was strategically chosen to optimize inference

Figure 1: RICH Agent Architecture

throughput and ensure strict data governance, preventing the ex-
posure of sensitive regulatory information to external APIs.

To ensure modularity and scalability, each tool was designed as
an autonomous module, specifically engineered to interface with
external systems and retrieve the precise data required for the
verification of regulatory information requirements.

The system’s entry point is a REST API endpoint implemented
via Flask, which triggers the execution pipeline upon receiving a
specific ticket ID, the architecture diagram is detailed in figure 1.

4.2 Tool Details
(1) Task Metadata Extractor: Interfaces with a task tracker

(e.g., Jira) to retrieve device model, carrier (SKU), Android
version, and release identifiers.

(2) Developer System Interface: Accesses development envi-
ronment metadata via REST API to retrieve the Perforce (P4)
depot path associated with the project configuration.

(3) Perforce Repository Integration: Interfaces with internal
Perforce service via REST API to locate and retrieve regula-
tory images from source code repositories.

(4) Regulatory Database Query: Retrieves device-specific ho-
mologation codes from the Regulatory Info Service database.

(5) Image Validator System Integration: Encodes retrieved
images into Data URI format and submits them to an in-
ternal validation system [4] to verify presence of required
homologation codes.

(6) Release Tracker System Integration: Retrieves software
build specifications and commit history to validate intended
fixes are embedded in the binary.

4.3 Experiment
The RICH Agent system was evaluated using 110 real-world task
instances, where a unique ticket identifier serves as the input to ini-
tiate the process. Upon receiving the identifier, the system executes
an orchestrated agent workflow to analyze and validate regulatory
information requirements. Given the criticality of the domain, the
outputs are validated via an Expert Review and classified as either
valid or incorrect. These findings are subsequently analyzed using
the precision and accuracy metrics detailed in section 4.4.
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4.4 Evaluation Metrics
The system outputs will be validated through a formal expert re-
view process, where each response is binarily classified as correct
or incorrect based on the expert’s technical analysis. To evaluate
the system’s performance, the overall accuracy will be calculated,
representing the proportion of correct predictions relative to the
total number of task instances. This metric provides a straightfor-
ward measure of the agent’s reliability in executing the end-to-end
validation workflow against the expert’s ground-truth labels.

5 Results
The automated tests were executed on 110 tasks. Of these, 77 (70.0%)
were correctly evaluated (Yes), 25 (22.7%) were classified as incor-
rect (NO), 4 (7.3%) were Not run due to missing binaries information
in the ticket.

Themajority of ’Incorrect’ cases stem fromunregistered software-
version information (e.g., ’Dev did not register the SW Version
during the development process’) and reference inconsistencies
(’required data not found in the system’). These deficiencies prevent
the extraction of required regulatory identifiers, cause significant
deviations in quality KPIs, and increase operational cost due to the
need for manual intervention.

Not run cases focus on tickets that did not contain the necessary
binary information, highlighting the importance of prior validation.

The analysis recommends the implementation of:
• Ticket pre-analysis – Implement a tool that can validate
whether all relevant information is present in the ticket be-
fore the actual analysis begins

• Automated fallback – Research whether it’s possible to
retrieve the missing information from another internal sys-
tem.

• Programmatic enrichment of metadata – Automatic in-
gestion of Country and model information from context.

6 Conclusion and Future works
The experimental results demonstrate that the RICH agent can accu-
rately validate a significant portion of homologation tasks, achiev-
ing a 70.0% success rate. The analysis of the remaining cases re-
vealed that the primary bottlenecks were not failures in the agent’s
reasoning or tool execution, but rather systemic deficiencies in
the input data, such as unregistered software versions and missing
metadata in task tickets. This finding highlights an unexpected
benefit of the system: it acts as a diagnostic tool for the overall
development process, exposing gaps in data integrity that were
previously obscured by manual testing. In conclusion, the dele-
gation of compliance tasks to specialized AI agents can enhance
operational reliability and reduces human intervention. However,
reproducibility is limited by the reliance on proprietary internal
systems and locally deployed models.

To build upon these findings, future efforts will focus on mitigat-
ing the identified failures to increase the system’s overall accuracy.
Specifically, we aim to implement a pre-analysis validation layer
to ensure ticket completeness before the agent begins the verifi-
cation process. Additionally, we will explore automated fallback
mechanisms to retrieve missing metadata from alternative internal
sources, thereby reducing the dependency onmanual ticket updates.

A limitation of this study is the absence of comparative time/effort
metrics between the manual and automated validation processes.
Future work will include time-motion studies to quantify efficiency
gains.

Furthermore, we intend to broaden the agent’s capabilities to
encompass a wider array of requirements for validation, further
minimizing manual intervention in the verification pipeline. Finally,
we identify the adoption of the Model Context Protocol (MCP) as
a promising avenue for enhancing the interoperability between
the LLM-based agent and legacy internal systems. Standardizing
these interfaces via MCP would reduce the friction of custom tool
integration and allow for a more scalable and seamless consumption
of organizational data.

Artifact Availability
RICH cannot be shared due to industrial restrictions and confiden-
tiality constraints.
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