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Abbreviations 
BDD Behavioral Data Driven 

OCR Optical Character Recognition 

LLM Large Language Model 

API Application Programming Interface 

Gen AI Generative Artificial Intelligence 

CV Computer Vision 

ML Machine learning 

HMI Human machine interface 

Docs Word Document 

PDF Portable Document Format 
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Abstract 
This whitepaper introduces an AI-and GenAI-enabled scriptless 
automation framework designed to address the complex challenge of 
validating external device screens, such as those on digital cameras, 
sensors and specialized hardware within production environments where 
screenshot capture, remote display access, device navigation or simulation 
are restricted. The framework automatically extracts structured navigation 
flows from complex and multilingual inputs including, Excel sheets, Word 
documents, PDFs, images and web content and converts them into 
executable test cases compatible with BDD, Gherkin and Java Cucumber. It 
supports dual mode visual validation using their native screenshots, when 
permitted, or external laptop and desktop cameras, combined with deep 
learning based OCR and computer vision driven text, color and visual 
analysis to validate device interfaces with accuracy and consistency. 
Automated evidence capture and reporting reduce manual verification 
while improving scalability, reliability and auditability across diverse device 
ecosystems. For scenarios where physical access or navigation of devices is 
limited, the framework can also integrate robotics based mechanisms to 
automate hardware interaction and extend comprehensive test coverage, 
even under restrictive operational conditions. Together, these capabilities 
provide a robust, production ready approach for validating external device 
interfaces in complex, real world environments. 

Introduction 
The rapid evolution of device-centric products such as digital cameras, 
imaging sensors, scanners and specialized embedded hardware has 
significantly increased the complexity of quality assurance and validation 
processes. Unlike conventional software applications, these products 
depend on physical screens and hardware-driven interactions that 
traditional test automation tools are not designed to handle effectively. As 
a result, quality teams require a new automation model that can address 
the practical constraints of HMI-driven validation while still supporting 
enterprise-grade scale, accuracy and repeatability. 

In many camera-based product ecosystems, the functional behavior of 
external cameras or any similar devices is defined and delivered through 
complex multilingual Excel macro sheets to generate the manual test 
cases with all possible combinations for broader test coverage. These 
macro files contain extensive configuration options, feature controls and 
validation rules for multiple camera models and lens variants, each with its 
own behavioral differences. As new features are introduced and legacy 
features are retired, the macro sheets evolve continuously, requiring testers 
to manually interpret thousands of validation entries in each release cycle. 
This creates a labour-intensive, time-consuming and error-prone process, 
especially when macro files expand to tens of thousands of test conditions, 
often reaching 30,000 to 45,000 scenarios across different camera and 
lens combinations. Manually translating these complex Excel files into 
executable test cases and then validating each condition/functionality 
through a desktop-based UI application connected to the camera, 
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becomes increasingly difficult under tight delivery timelines. 

Automating this end-to-end workflow removes these bottlenecks. The 
proposed solution reads and interprets the Excel and other supported 
sources, automatically generates structured test cases and prepares 
them in a predefined format suitable for execution in modern no-code 
or scriptless automation frameworks. GenAI can further enhance this 
process by converting extracted labels, navigation steps and conditions 
into framework-compliant templates written in natural, human-readable 
steps. The resulting scriptless frameworks can then execute each action 
step-by-step, navigate through camera functionality and interact with 
external camera devices through desktop applications without manual 
intervention. 

The generated test cases are subsequently processed by the framework’s 
internal ML engine, which transforms them into executable automation 
artifacts. During execution, the framework interacts directly with the camera 
through the desktop UI, performing navigation and validation actions as 
defined in the test steps. To verify on-device text or functional states, the 
system/framework captures the camera screen either through native APIs 
or, when that is not available, via external screen-capture mechanisms. 
Advanced computer vision and deep-learning OCR techniques segment 
highlighted regions, extract multilingual text, numbers, symbols and 
punctuation, and accurately validate them against expected outcomes, 
even under challenging lighting or shadow conditions. 

The framework provides detailed evidence for every step through 
screenshots, execution logs and validation reports, ensuring end-to-end 
traceability and audit readiness. By fully automating macro interpretation, 
test generation, execution and visual validation, the solution removes 
significant manual overhead, reduces environmental dependency and 
lowers manual testing effort by 50% to 60%. 

Market trends 
• According to McKinsey’s State of AI 2025 report, 62% of enterprises are 

already experimenting with AI agents, many of them in automation-led 
use cases such as test generation, regression prioritization and 
execution orchestration. AI agents are becoming a central component 
of next-generation automation frameworks by enabling autonomous 
decision-making and reducing manual testing overhead. 

• Enterprise spending on Generative AI has risen sharply, increasing from 
$11.5B in 2024 to $37B in 2025, representing a 3.2x year-over-year 
growth, with a significant share directed toward AI applications, 
including automation frameworks. This shift reflects accelerating 
enterprise demand for GenAI-powered tools that can automate 
cognitive and operational workflows such as test automation, data 
validation and quality assurance. 
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Problem statement 
1. External devices such as digital cameras, sensors and medical devices 

often lack native screen-capture support and do not provide remote 
display access, making automated validation difficult. 

2. Test cases must be generated from complex, multilingual and 
heterogeneous input sources, including Excel files, images, web content 
and similar artifacts. 

3. Manual validation of digital camera screen functionality validation is 
labor-intensive, time consuming and prone to human-error. 

4. The test-generation approach must remain framework-agnostic so that 
organizations can integrate the output into their existing automation 
landscape. 

Solution 
The proposed solution delivers an intelligent and scalable approach to 
automating the testing of external devices such as digital cameras, 
scanners, medical devices and specialized hardware, particularly in 
environments where screen-capture capabilities are restricted. The 
solution automatically accepts a wide range of input sources, including 
Word files, complex Excel sheets, PDFs, images and even web pages 
containing embedded navigation flows, and automatically interprets them 
to derive the required test steps.  Because these inputs often contain 
multiple languages, device variations, applicability criteria and test logic, 
the solution organizes the extracted information into a clean, sequential 
flow that reflects how a real user or operator would navigate and verify the 
device interface. This structured flow forms the foundation for reliable, 
repeatable test execution. 

Once the test flows are created, the platform uses both conventional 
automation techniques and next-generation GenAI models to generate 
complete test cases. These test cases are compatible with a broad set of 
industry-standard automation frameworks, including BDD, Gherkin, Java 
Cucumber and scriptless or no-code testing engines. This compatibility 
enables organizations to integrate the generated tests into their existing 
toolchains without reworking their automation environment. The 
generated tests are then further optimized and prioritized by the scriptless 
framework’s ML engine, which converts the test cases into a predefined 
executable format for the execution engine. 

The detailed workflow is provided in Figure 1. 
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During execution, the solution uses a dual-mode visual capture strategy to 
ensure consistent validation across both beta and production 
environments. When direct screenshot capture from the external device is 
supported, the framework acquires high-fidelity images through an internal 
application interface. In production environments where screenshot 
capture is disabled, which is a common security or architectural restriction, 
the framework automatically switches to camera-based validation. Using a 
laptop or desktop webcam, it captures the device’s physical screen and 
applies advanced image-processing techniques such as exposure 
correction, glare reduction, normalization and shadow handling to improve 
image quality for downstream validation. 

The captured images, whether from screenshots or a camera feed, are then 
processed by an advanced AI-powered validation engine. This engine uses 
deep learning-based OCR to extract text from the device interface across 
multiple languages, fonts and lighting conditions. In parallel, CV-based 
color analysis validates color-coded indicators, status changes, overlays 
and UI elements, ensuring that even subtle visual states are accurately 
detected. These AI capabilities enable the platform to consistently validate 
complex screen information, even under environmental constraints that 
typically hinder manual testing. 

Every test run produces detailed evidence-rich reports that include a 
step-by-step breakdown of the actions performed, the expected and 
actual results, and the corresponding screenshots or camera captures. This 
evidence is invaluable for supporting auditability, compliance, quality 
reviews and root-cause analysis, with complete visibility into the testing 
process. In production environments where device navigation is restricted 
or completely disabled, the framework seamlessly integrates with a 
robotics based mechanism that physically performs the required on device 
interactions. This ensures that the device reliably reaches the intended 
validation screen, enabling the external camera feed to capture and 
analyze the output for accurate visual verification. 

By combining intelligent test-flow extraction, GenAI-based test generation, 
flexible screen-capture options and powerful AI validation capabilities, the 
solution removes the need for manual inspection of external device 
screens. It significantly reduces testing time, minimizes human-error and 
enables organizations to achieve more consistent, scalable and 
high-quality validation across both beta and production environments, 
regardless of device constraints or security policies. 

Case study 
This case study highlights an Asia-based global leader in digital camera 
manufacturing that faced recurring challenges in accelerating release 
cycles because of the extensive and complex testing required across 
numerous camera models and lens variations. 
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• Automate end to end testing of external digital cameras, reduce 
dependence on manual button press navigation. 

• Process complex macro enabled Excel sheets and extract only model 
specific and focal length-specific data. 

• Generate automation-ready test cases that can execute seamlessly 
across multiple camera models 

• Execute regression test suites across selected cameras and different 
lens combinations in a constant manner 

• Accelerate the automation framework’s ability to execute tests quickly 
at scale 

• Handle real world capture challenges, including lighting variation, 
shadows and inconsistent screen visibility. 

Key challenges 
• Enable reliable interaction with the desktop application used to access 

the external camera 
• Validate external camera text, color and on-screen visual states with 

accuracy 
• Generate test cases from multilingual Excel, DOCX, PDF, images and 

similar input sources 
• Execute test cases end-to-end and collect comprehensive reports and 

evidence. 

Solution 
• Deploy an AI/ML-based no-code automation solution for external camera 

validation 
• Build a plug-in capable of generating 40K–50K test cases from Excel 

Macros 
• Convert generated test cases automatically into Falcon test case format 
• Use the Falcon framework to interact with desktop applications and 

execute tests on external cameras 
• Customized the framework to support advanced image-validation 

requirements 
• Perform external camera screens, text and color validation through 

AI-driven analysis 
• Generate detailed, customized reports supported by evidence 

screenshots. 

Benefits 
• Increase testing velocity by 2X to 2.5X. 
• Reduce maintenance effort by 60% to 70% 
• Automate regression-suite execution across multiple camera models 
• Improve test coverage by 20% to 30% 
• Reduce field defects by 5% to 10%. 

Business objective 
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Conclusion 
This white paper addresses critical gaps in automated testing of external 
devices, particularly where screen-capture capabilities are restricted or 
unavailable. By combining AI-based extraction from complex Excel, Docs 
and PDF GenAI-driven test generation, dual-mode visual input acquisition 
and ML-powered validation through OCR and computer vision, the 
framework delivers a scalable, flexible and reliable testing approach to 
testing. It integrates with existing automation ecosystems and produces 
comprehensive, evidence-rich reports that support both quality assurance 
and audit readiness. Overall, the proposed solution reduces manual testing 
overhead, improves testing accuracy and ensures consistent device 
validation across both beta and production environments, ultimately 
accelerating product quality and time-to-market. 
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