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ABSTRACT

The proposed system presents an embedded vision-based solution for
automated validation of resume photographs using Raspberry Pi and
OpenCV. In modern recruitment processes, verifying whether candidate
photographs meet professional standards is typically performed manually,
leading to inconsistencies, time consumption, and human error. To address
this issue, the system captures real-time images using a camera module and
performs image processing techniques such as face detection, facial
landmark identification, pose estimation, and upper-body framing
validation. It evaluates key parameters including face alignment, ear
visibility, image clarity, and lighting conditions to classify images as valid
or invalid. The system provides immediate feedback through an LCD
display and buzzer alert, and also sends email notifications to inform users
about the validation results. By integrating hardware and software
components into a compact and cost-effective embedded platform, the
proposed system ensures standardized, accurate, and efficient resume photo
validation, significantly reducing manual effort while improving reliability

in recruitment
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I.INTRODUCTION

In recent years, recruitment processes have increasingly shifted to digital
platforms, yet the validation of resume photographs remains a manual and
inconsistent task. Resume images are expected to meet professional
standards such as proper face alignment, clear visibility of facial features,
good lighting, and appropriate framing; however, many candidates fail to
comply with these requirements, resulting in poor-quality submissions.
Manual verification by human resource personnel is time-consuming,
subjective, and inefficient, especially with a growing number of applicants.
To address this issue, advancements in embedded systems and computer
vision enable the development of automated solutions for real-time image
analysis. Platforms like Raspberry Pi combined with libraries such as
OpenCV provide a cost-effective and efficient approach for implementing
such systems. The proposed work introduces an embedded vision system
that captures images and evaluates parameters including facial orientation,

ear visibility, pose alignment, upper-body framing, and image quality.

Based on predefined criteria, the system classifies photographs as valid or
invalid and provides immediate feedback through display and alert
mechanisms. Additionally, the system ensures standardized evaluation
criteria across all users, eliminating human bias in the validation process. It
is designed to be portable and scalable, making it suitable for deployment
in various real-world environments. The system also supports real-time
processing, enabling quick decision-making without delays. Furthermore, it
enhances user experience by providing clear and immediate feedback for
corrective action. It can be easily integrated with existing recruitment
systems for seamless operation. The modular design of the system allows
future enhancements and feature additions without major modifications.
This approach significantly reduces manual effort, improves consistency,

and enhances efficiency in the overall recruitment workflow.

11.PROPOSED WORK

The proposed system is designed as an embedded vision-based solution for
automated validation of resume photographs by integrating hardware and
software components into a unified platform. The core of the system is built
around the Raspberry Pi, which serves as the processing unit responsible
for handling image acquisition, analysis, and decision-making tasks. A
camera module is interfaced with the Raspberry Pi to capture real-time
images of the user, which are then processed using image processing
techniques implemented through OpenCV and Python programming.
Initially, the captured image is preprocessed by converting it into grayscale
to reduce computational complexity and improve detection accuracy. Face
detection is performed using Haar Cascade classifiers to identify the
presence and position of the face within the image. Once the face is
detected, facial landmark detection techniques are applied to extract key
features such as eyes, nose, and ears, which are essential for further
validation. The system then evaluates facial orientation and pose alignment
to ensure that the face is positioned correctly and is not tilted or rotated.
Additionally, ear visibility is verified as part of compliance with standard
resume photograph guidelines. Upper-body detection is carried out using
Histogram of Oriented Gradients (HOG) methods to ensure that the image
is properly framed, typically above the waist level, and does not include

unnecessary background or full-body views.
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Fig.1 Block diagram of embedded vision system for automated facial feature validation

The system also incorporates image quality assessment by analyzing
parameters such as brightness, contrast, and sharpness to detect issues like
blur or poor lighting conditions. Based on the combined evaluation of these
parameters, a decision-making algorithm classifies the captured image as
either valid or invalid according to predefined criteria. The output of the
system is communicated through multiple interfaces, including a 16x2
LCD display that shows the validation result and a buzzer alert that
provides immediate notification in case of invalid images. Furthermore, the
system integrates an email notification feature using SMTP protocol to send
the validation result directly to the user, enhancing usability and
accessibility. The entire process is performed in real time, ensuring quick
feedback and efficient operation. The proposed design emphasizes
portability, low cost, and ease of implementation, making it suitable for
deployment in recruitment environments as well as other applications
requiring standardized image validation. The system is also capable of
handling variations in lighting and background conditions to some extent,
improving robustness in real-world scenarios. It reduces dependency on
human evaluators and minimizes errors caused by subjective judgment.
Additionally, the modular architecture allows easy upgrading of
components and integration of advanced machine learning models in the
future. This makes the system scalable for larger applications such as
institutional verification systems and online identity checks. Overall, the
approach significantly enhances automation, accuracy, and efficiency in
resume photograph validation.

Moreover, the system is optimized for low-power operation, making it
suitable for continuous use in embedded environments. It ensures fast
processing time by minimizing computational overhead during image
analysis. The use of lightweight algorithms enables smooth performance
even on resource-constrained hardware. The system can also be adapted for
cloud integration to enable remote monitoring and data storage. Overall, it
provides a reliable and scalable solution for automated image validation in

modern recruitment systems
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PHYSICAL CONNECTIONS OF EMBEDDED VISION SYSTEM
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Fig.2 Physical connections of embedded vision system

The physical connections of the embedded vision system are centered
around the Raspberry Pi 3 Model B+ as the main processing unit. A
regulated 5V DC power supply is connected to the Raspberry Pi to ensure
stable operation. The Raspberry Pi Camera Module V2 is interfaced
through the CSI port for real-time image capture. A 16x2 LCD display with
an 12C module is connected using GPIO pins (SDA and SCL) to display
validation results. The buzzer is connected to a GPIO pin (GP1017) and
ground to provide audio alerts for invalid images. A Micro SD card is
inserted into the Raspberry Pi for storing the operating system, program
code, and captured images. All ground connections of the components are
commonly linked to ensure proper circuit operation. The system uses
jumper wires for secure connections, forming a compact and efficient

embedded setup for real-time image validation.

EXPERIMENTAL RESULTS OF EMBEDDED VISION SYSTEM FOR RESUME PHOTO VALIDATION
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The experimental results of the proposed Embedded Vision System for
Resume Photo Validation demonstrate its effectiveness in accurately
classifying images and providing real-time feedback. The results are
analyzed in different sections based on system functionality and
performance.

SectionA (Image Validatio
This section presents the qualitative comparison between valid and invalid
resume photographs based on predefined validation criteria. The system
successfully identifies images with proper frontal pose, clear facial features,
correct ear visibility, and appropriate upper-body framing as valid. On the
other hand, images with side pose, tilted head, missing ear visibility, poor
lighting, or improper framing are classified as invalid. The comparison
clearly shows that the system effectively distinguishes professional-quality
images non standard ones.
Section B (Quantitative Analysis)
This section evaluates the performance of the system using accuracy-based
metrics such as face detection accuracy, pose estimation accuracy, ear
visibility detection, and overall validation accuracy. The results obtained
from multiple test samples indicate that the system achieves consistently
high accuracy across all parameters. The graphical representation further
confirms that the system performs reliably in both valid and invalid
classifications. Overall, the quantitative analysis proves that the system is
efficient and dependable for real-time applications.
Section C (System Performance)
The system performance is analyzed in terms of processing speed and real-
time efficiency. The Raspberry Pi-based implementation processes each
image within approximately 1-2 seconds, ensuring quick response time.
The system maintains stable performance even when handling multiple
images under different lighting and pose conditions. This confirms that the
system is capable of operating in real-time environments without
performance degradation

Section D (Alert and Notification Results)
This section demonstrates the effectiveness of the system’s output and alert
mechanisms. The validation results are displayed on a 16x2 LCD screen,
providing immediate visual feedback to the user. In cases of invalid images,
the buzzer generates an audible alert to notify the user instantly.
Additionally, the system sends email notifications using SMTP protocol,
ensuring remote communication.

Section E (Communication Performance)
The communication performance of the system is evaluated based on the
efficiency of email transmission. The system uses Wi-Fi connectivity to
send validation results with minimal delay. The average transmission time
is within a few seconds, ensuring fast and reliable communication. The

success rate of email delivery is high, indicating system stability.

Section F (System Setup)
This section highlights the complete hardware implementation of the
proposed system. The setup includes the Raspberry Pi, camera module,
LCD display, buzzer, and supporting components interconnected using
jumper wires. The design is compact, portable, and easy to deploy in real-
world environments. All hardware and software modules work together

seamlessly to perform automated validation.

1V.CONCLUSION

The proposed Embedded Vision System for Automated Facial Feature
Validation in Resume Photographs provides an effective solution to the
challenges associated with manual verification of resume images. The
system integrates Raspberry Pi, camera module, and OpenCV-based image
processing techniques to perform real-time validation of photographs. It
successfully analyzes key parameters such as face orientation, ear visibility,
upper-body framing, and image quality to ensure compliance with
professional standards.

The implementation of automated validation eliminates the need for manual
inspection, thereby reducing human effort, time consumption, and
inconsistencies in decision-making. The system demonstrates high accuracy
in distinguishing between valid and invalid images, ensuring reliable and
standardized evaluation. The use of real-time processing enables quick
feedback, making the system suitable for practical deployment.

The integration of output mechanisms such as LCD display, buzzer alerts,
and email notifications enhances user interaction and provides immediate
response for corrective action. The hardware design is compact, portable,
and cost-effective, making it suitable for use in recruitment centers and
automated verification systems.

Experimental results confirm that the system- performs efficiently under
different conditions, maintaining stability and accuracy. The proposed
solution also ensures scalability, “allowing integration with existing
recruitment platforms. Overall, the system improves efficiency, reliability,
and automation in resume photo validation processes.

In conclusion, the proposed system offers a practical and innovative
approach for automated image validation and has strong potential for real-
world applications. Future enhancements may include the integration of
advanced machine learning techniques to further improve accuracy under

complex conditions such as low lighting and occlusions.
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