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Application Programming with OpenCV: Unlocking the Power of Computer Vision

application programming with opencv has become an essential skill for
developers

interested in computer vision, image processing, and real-time video analysis. OpenCV,
short for Open Source Computer Vision Library, provides a comprehensive suite of tools
and functions that simplify working with images and videos, enabling programmers to
build applications ranging from simple photo ?lters to complex facial recognition systems.
Whether you?re a beginner or an experienced developer, understanding how to harness
OpenCV can open doors to innovative projects and transformative technologies.
Getting Started with Application Programming with OpenCV

OpenCV stands out among computer vision libraries due to its ease of use, extensive
documentation, and active community support. Originally developed by Intel, it is now
maintained by Willow Garage and OpenCV.org. One of the key reasons developers choose
OpenCV is its cross-platform compatibility, supporting Windows, Linux, macOS, Android,
and iOS. This ?exibility means you can develop applications for desktop environments as
well as mobile devices without needing to switch libraries.

The ?rst step in application programming with OpenCV involves setting up your
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development environment. OpenCV supports multiple languages, including C++, Python,
Java, and even MATLAB bindings. Python is particularly popular due to its simple syntax
and powerful data science libraries that complement OpenCV, such as NumPy and SciPy.
Installing OpenCV

For Python developers, installing OpenCYV is straightforward using pip:

“bash

pip install opencv-python

This command installs the main OpenCV package, but if you need additional modules like
the contrib package (which includes experimental algorithms), you can install:
“bash

pip install opencv-contrib-python

Once installed, importing OpenCV in your script is as simple as:
“python

import cv2

From there, you?re ready to dive into image and video processing tasks.
Core Concepts in Application Programming with OpenCV
OpenCV o?ers a variety of functionalities that form the backbone of many computer vision

applications. Understanding these core concepts is crucial as you begin to develop your
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own projects.

Image Processing Basics

At its heart, OpenCV allows you to manipulate images in various ways. Common image
processing operations include:

Reading and Writing Images: Loading images from disk and saving processed

results.

Color Space Conversion: Switching between RGB, BGR, grayscale, HSV, and
other

color spaces.

Image Filtering: Applying blurs, sharpening ?lters, and edge detection
techniques

3.
like Canny edge detector.

Geometric Transformations: Scaling, rotating, cropping, and translating
images.

4.

These building blocks enable more advanced tasks like feature extraction and object
detection.

Video Capture and Processing

One of OpenCV?s strengths lies in handling real-time video streams from cameras or video
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?les. Using OpenCV, you can capture frames, process them on the ?y, and display or save

the output. This capability is fundamental for applications such as surveillance systems,

gesture recognition, and augmented reality.

A typical video capture loop in Python looks like this:

" python

import cv2

cap = cv2.VideoCapture(0) # Capture from the default camera

while True:

ret, frame = cap.read()

if not ret:

break

# Process the frame here

cv2.imshow('Video Feed', frame)

if cv2.waitKey(1) & OxFF == ord('q’):

break

cap.release()

cv2.destroyAllWindows()

This snippet demonstrates how to access the webcam feed and display it with minimal

latency.
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Advanced Techniques in Application Programming with OpenCV

Once comfortable with basic image and video manipulations, you can explore more
sophisticated methods that OpenCV supports to create intelligent applications.

Object Detection and Recognition

OpenCYV integrates well with popular machine learning frameworks and o?ers built-in
classi?ers for detecting faces, eyes, and other objects using Haar cascades. For instance,
face detection remains one of the most common use cases and a gateway to applications
like attendance systems or photo tagging.

Additionally, OpenCV supports modern deep learning models through its DNN module. You
can load pre-trained neural networks, including YOLO (You Only Look Once) and SSD
(Single Shot Detector), to perform accurate real-time object detection.

Feature Matching and Tracking

Tracking objects across frames and matching features between images are vital in
applications such as video stabilization, 3D reconstruction, and augmented reality.
OpenCV provides algorithms like SIFT, SURF (patented but available in contrib), and ORB
(free alternative) to detect and describe keypoints.

Feature matching can be used to stitch images into panoramas or track a moving object
through a video sequence.

Tips for E?ective Application Programming with OpenCV

Working with OpenCV comes with a learning curve, but a few strategies can accelerate

your progress and help you build robust applications.
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Leverage Online Resources: The OpenCV community is vibrant, with numerous

tutorials, forums, and sample projects. Sites like the o?cial OpenCV documentation,

GitHub repositories, and Stack Over?ow provide invaluable insights.

Combine OpenCV with Other Libraries: Tools like NumPy for numerical

2.

operations, Matplotlib for visualization, and TensorFlow or PyTorch for deep learning

can extend OpenCV?s capabilities.

Optimize for Performance: Processing high-resolution images or video streams
3.

can be computationally intensive. Use e?cient data structures, avoid unnecessary

copies, and consider hardware acceleration options like CUDA if working with GPUs.

Test on Real Data: Synthetic images might help you learn, but real-world data
4.

often presents unexpected challenges such as lighting variations and occlusions.

Incorporate diverse datasets early in your development.

Practical Project Ideas

To strengthen your grasp of application programming with OpenCV, try building projects

that challenge di?erent aspects of the library:

Image Filters and E?ects: Create a photo editor that applies artistic ?lters like
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sepia, cartoon, or sketch e?ects.

Motion Detection System: Develop a security camera app that triggers alerts
2.

when movement is detected.

Face Recognition Attendance: Use face detection and recognition to automate
3.

attendance recording.

Augmented Reality Overlay: Implement an AR app that places virtual objects on
4.

detected markers in a live video feed.

Each project exposes you to di?erent modules and deepens your understanding of real-

world challenges.

The Future of Application Programming with OpenCV

As arti?cial intelligence and computer vision continue to evolve, OpenCV remains a

foundational tool for developers. Its integration with deep learning frameworks and

support for new architectures means it will keep pace with emerging trends like

autonomous vehicles, smart cities, and interactive media.

Moreover, the rise of edge computing and IoT devices creates opportunities to deploy
OpenCV-powered applications on resource-constrained hardware, pushing innovation

beyond traditional desktop environments.
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Exploring OpenCV today equips you with skills that are increasingly valuable across
industries, from healthcare and retail to robotics and entertainment.

Application programming with OpenCV is an exciting journey that combines creativity,
problem-solving, and technical knowledge. With its rich ecosystem and continual
development, OpenCV invites programmers to transform ideas into impactful visual
computing solutions.

Question

Answer

What is OpenCV and why

is it widely used in

application

programming?

OpenCV (Open Source Computer Vision Library) is an open-

source computer vision and machine learning software

library. It is widely used in application programming because

it provides a comprehensive set of tools for image and video

analysis, real-time computer vision, and machine learning,

enabling developers to build e?cient and scalable vision

applications easily.

How can | perform real-
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time object detection

using OpenCV in an

application?

To perform real-time object detection using OpenCV, you can
utilize pre-trained models such as YOLO or SSD integrated
with OpenCV's DNN module. The process involves capturing
video frames from a camera, preprocessing these frames,
running them through the detection model, and then drawing
bounding boxes around detected objects in real-time.

What programming

languages are supported

by OpenCV for

application

development?

OpenCV primarily supports C++ and Python, which are the
most commonly used languages for application programming
with OpenCV. Additionally, it has bindings for Java, JavaScript
(via OpenCV.js), and supports integration with other
languages like MATLAB and C# through wrappers.

How can | improve the

performance of OpenCV

Vol. 2024, Issue 4
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applications on mobile

devices?

To improve performance on mobile devices, you can

optimize OpenCV applications by using hardware

acceleration with platforms like OpenCL or Vulkan,

leveraging platform-speci?c SDKs such as Android?s NDK,

minimizing image resolution and processing only regions of

interest, and using lightweight models for tasks like object

detection and recognition.

What are the best

practices for integrating

OpenCV into a larger

software application?

Best practices include modularizing OpenCV functionality

into separate components or classes, managing memory

e?ciently by releasing resources when not needed, handling

exceptions and errors gracefully, using multithreading for

real-time processing, and ensuring compatibility by testing

across di?erent platforms and OpenCV versions.

Can OpenCV be used for

Vol. 2024, Issue 4



APPLICATION PROGRAMMING WITH OPENCYV Textbook Vol. 2024, Issue 4

augmented reality (AR)

application

development?

Yes, OpenCV can be used for augmented reality application
development. It provides tools for camera calibration, marker
detection, feature detection and tracking, and pose
estimation, which are essential for overlaying virtual objects
onto real-world scenes. However, for advanced AR features,
OpenCV is often combined with other AR frameworks like
ARCore or ARKit.

Application Programming with OpenCV: Unlocking the Power of Computer Vision

Application programming with OpenCV has become an essential practice in the
realm

of computer vision and image processing. As a widely adopted open-source library,
OpenCV (Open Source Computer Vision Library) o?ers a comprehensive suite of tools and
algorithms that facilitate the development of sophisticated visual applications. From facial
recognition and augmented reality to autonomous vehicles and medical imaging, the
versatility of OpenCV empowers developers to transform raw visual data into meaningful
insights.

The growing demand for intelligent systems capable of interpreting visual information has

propelled OpenCV to the forefront of application programming frameworks. Its extensive
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support for multiple programming languages such as C++, Python, Java, and even
JavaScript through bindings, enables seamless integration into diverse development
environments. This adaptability, coupled with a rich repository of pre-built functions,
accelerates project timelines and reduces the complexity typically associated with
computer vision implementations.

Exploring the Core Features of OpenCV

OpenCV?s architecture is designed to provide robust performance while maintaining
?exibility. At its core, the library encompasses modules that address fundamental tasks
including image processing, video analysis, feature detection, and machine learning.
These modules are meticulously optimized for real-time applications, making OpenCV a
preferred choice for industries requiring instant visual data interpretation.

One of the standout features is OpenCV?s ability to handle a wide range of image formats
and sources, including webcams, video ?les, and image databases. The library supports
both 2D and 3D image processing, allowing developers to create applications that can
analyze depth, contours, and spatial relationships within visual data. Additionally,
OpenCV?s integration with deep learning frameworks such as TensorFlow and PyTorch
broadens its utility, enabling the deployment of neural networks for tasks like object
detection and semantic segmentation.

Programming Languages and Platform Support

OpenCV?s multi-language support caters to di?erent developer preferences and project

requirements. While C++ remains the native language o?ering maximum performance,
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Python has gained immense popularity due to its simplicity and extensive ecosystem of
scienti?c libraries. Java bindings enable Android developers to leverage OpenCV?s
capabilities in mobile applications, broadening the scope of computer vision in everyday
devices.

Cross-platform compatibility further enhances OpenCV?s appeal. Whether it?s Windows,
Linux, macOS, or embedded systems such as Raspberry Pi, OpenCV functions consistently
across environments. This ?exibility is critical for startups and enterprises aiming to
deploy applications on a variety of hardware con?gurations without rewriting core
codebases.

Practical Applications and Use Cases

Application programming with OpenCV spans a spectrum of industries, each harnessing
the library?s capabilities to address unique challenges. In the security sector, OpenCV
facilitates real-time surveillance by powering facial recognition systems and motion
detection algorithms. Retail businesses utilize it for customer behavior analysis through
visual tracking, improving service personalization and store layouts.

Healthcare has witnessed transformative impacts through OpenCV-enabled diagnostic
tools. Medical imaging applications employ the library to enhance image clarity, detect
anomalies, and assist in surgical navigation. These implementations not only improve
accuracy but also reduce the time required for critical analysis.

Autonomous vehicles stand out as a compelling example of OpenCV?s real-world utility. By
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processing input from cameras and sensors, OpenCV helps vehicles identify lanes, tra?c
signs, pedestrians, and obstacles, contributing to safer navigation and decision-making
processes.

Advantages and Limitations in Application Programming with OpenCV
The appeal of OpenCV lies in its cost-e?ectiveness and extensive community support.
Being open source, it eliminates licensing fees, making it accessible to individual
developers and large organizations alike. Its active community continuously contributes to
its evolution, providing tutorials, plugins, and troubleshooting assistance.

However, application programming with OpenCV is not without challenges. Despite its
extensive features, some advanced computer vision tasks may require integration with
more specialized deep learning frameworks for improved accuracy. Additionally,
performance optimization can be complex, especially when deploying on resource-
constrained devices where computational e?ciency is paramount.

Best Practices for Developing with OpenCV

To maximize the bene?ts of OpenCV, developers should adopt strategic approaches
during the application design phase. Understanding the speci?c requirements of the
project enables the selection of appropriate modules and algorithms, avoiding
unnecessary computational overhead. Leveraging hardware acceleration options, such as
GPU processing through CUDA or OpenCL, can signi?cantly enhance performance for
demanding applications.

Code modularity and maintainability are vital, particularly in large-scale projects. Breaking
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down image processing pipelines into discrete, testable components facilitates debugging
and future enhancements. Furthermore, keeping abreast of the latest OpenCV releases
ensures access to new features and security updates.

Integrating OpenCV with Other Technologies

The synergy between OpenCV and complementary technologies ampli?es the scope of
application programming. For instance, combining OpenCV with arti?cial intelligence
frameworks enables predictive analytics and adaptive learning in visual systems.
Integrations with cloud platforms facilitate scalable processing and storage solutions,
catering to big data requirements.

loT (Internet of Things) devices also bene?t from OpenCV?s lightweight implementations,
allowing edge computing scenarios where data is processed locally to reduce latency. This
integration is pivotal in applications like smart cities and industrial automation.

OpenCV and Machine Learning: Utilizing pre-trained classi?ers and custom

models to enhance image recognition.

OpenCV and Robotics: Enabling robots to perceive and interact with their

2.

environment e?ectively.

OpenCV and Augmented Reality: Facilitating overlay of virtual objects on real-

3.
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world scenes for immersive experiences.

As computer vision continues to evolve, the role of application programming with OpenCV
expands, driving innovation across sectors. Developers who master this versatile library
position themselves to contribute signi?cantly to the future of intelligent visual systems.
computer vision, image processing, OpenCV tutorials, Python OpenCV, real-time image
analysis, machine learning with OpenCV, object detection, video processing, feature

extraction, OpenCV libraries

application no annamalai university

Application No Annamalai University: A Comprehensive Guide to the Application Process,
Requirements, and Tips for Success

Introduction

Application no Annamalai university is a term frequently searched by prospective students eager
to pursue their higher education at one of India's renowned institutions. Annamalai University,
located in Tamil Nadu, has established itself as a premier university offering a wide array of
undergraduate, postgraduate, diploma, and doctoral programs. As with any esteemed university, the
application process can seem daunting, especially for first-time applicants. This guide aims to
demystify the application procedure, explain how to obtain and use your application number, and
provide valuable tips to enhance your chances of admission.

Understanding the Significance of Application No in Annamalai University
What is an Application Number?

An application number, often referred to as the "application no," is a unique identifier assigned to
each applicant upon successful submission of their application form. It serves as a reference for all
future correspondence, document verification, and admission processes. For Annamalai University
applicants, this number is crucial for tracking application status, downloading admit cards, checking
results, and completing fee payments.
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Why is the Application No Important?

- Identification: It uniquely identifies your application among thousands of submissions.

- Communication: Used when contacting university authorities or support services.

- Result Retrieval: Required to access examination results or admission offers.

- Document Verification: Needed during the document verification and admission confirmation
stages.

How to Obtain Your Application Number for Annamalai University

Step-by-Step Process

- Visit the Official Website

The first step is to navigate to Annamalai University's official admission portal. Ensure you are on

the correct, secure site to avoid scams.

- Register as a New User

- Fill in personal details such as name, email ID, mobile number, and password.
- Confirm your registration via email or OTP sent to your registered mobile number.

- Fill the Application Form

- Complete the application form with accurate details including academic qualifications, program
choice, and personal information.

- Upload required documents such as photographs, signature, educational certificates, and
category certificates (if applicable).

- Make Payment

- Pay the application fee through available online payment methods (credit/debit card, net
banking, UPI).
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- After successful payment, your application is registered.
- Receive Your Application Number
- Upon successful submission and payment, an application ID or number is generated.
- This number is typically displayed on the confirmation page and sent via email/SMS.
Tips for Safeguarding Your Application Number
- Save and note down your application number immediately after registration.
- Take screenshots of the confirmation page.
- Keep copies of email/SMS notifications containing your application ID.
Common Issues and Solutions Related to Application No
Troubleshooting Tips
- Application Number Not Received: Check spam/junk email folders or resend confirmation emails
if available.
- Application ID Lost: Contact university support with personal details for assistance.
- Application Status Not Updating: Wait for some time or check again later, as processing may
take time.
Contact Support
- Use the official helpline or email provided on the university?s admission portal.
- Keep your personal details ready for quick assistance.
Important Dates and Deadlines for Annamalai University Applications
| Event | Date Range |

| Application Start Date | Typically announced in advance |
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| Last Date to Submit Application | Usually 1-2 months from start date |

| Admit Card Release | 1-2 weeks before exams |

| Examination Dates | As per schedule |

| Result Declaration | Usually within a month after exams |

Note: Always check the official university website for the most accurate and updated dates.
How to Use Your Application No Effectively

During the Admission Process

- Track Application Status: Log in to the admission portal using your application number to
monitor progress.

- Download Admit Card: Use your application ID to access and download your admit card when
released.

- Check Results: Enter your application number to view entrance exam or semester results.

- Clarify Queries: Mention your application number when contacting support or university officials
for queries.

After Admission

- Document Verification: Your application number will be referenced during the verification
process.

- Fee Payment: Use the application ID to confirm your fee payments.

- Enroliment and Registration: Keep the application number handy for completing enrollment
formalities.

Tips for a Smooth Application Process
Prepare All Necessary Documents in Advance
- Recent passport-sized photograph
- Scanned signature

- Educational certificates (mark sheets, degree certificates)
- Category certificates (if applicable)
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- Identity proof (Aadhar card, passport, etc.)

Double-Check Entries Before Submission

- Ensure all details are accurate and free from errors.
- Cross-verify personal information, academic records, and contact details.

Follow Official Announcements

- Stay updated with notifications regarding application deadlines, admit card releases, and exam
schedules.

Maintain a Backup

- Save copies of the filled application form and payment receipt.
- Keep a record of your application number and login credentials.

Conclusion

The application no Annamalai university is an essential component of the admission process,
acting as your unique identifier throughout your academic journey at the university. Understanding
how to obtain, use, and safeguard your application number can significantly streamline your
application experience. By following the outlined steps and tips, prospective students can ensure a
smooth and hassle-free application process, paving the way for a successful academic career at
Annamalai University.

Remember, always rely on official sources for the most accurate information and stay proactive in
tracking your application status. Good luck with your application, and may your educational
aspirations come to fruition at Annamalai University!

Application No Annamalai University: A Comprehensive Guide for Prospective Students

Annamalai University, one of India's oldest and most reputed institutions, has been a beacon of
higher education since its inception in 1929. Known for its expansive programs, flexible learning
options, and rich academic history, the university attracts thousands of students annually. However,
navigating the application process, especially understanding the nuances of application number
allocation, can be complex for prospective applicants. This detailed review aims to demystify the
concept of Application No Annamalai University, guiding students through the entire process, from
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application submission to tracking and troubleshooting.

Understanding the Significance of Application Number at Annamalai
University

What Is an Application Number?

An application number is a unique identifier assigned to each applicant upon successful submission
of an application form. It acts as a reference point throughout the admission process, enabling
students and university officials to track, verify, and manage applications efficiently.

Why Is the Application Number Important?

- Identification: Differentiates your application from thousands of others.

- Tracking: Enables students to monitor the status of their application online.

- Communication: Used as a reference in correspondence, interviews, or counseling sessions.

- Documentation: Essential for future processes like admission confirmation, fee payment, and
issuance of hall tickets.

How to Obtain Your Application Number from Annamalai University
Application Submission Methods
Annamalai University offers multiple modes for application submission:

- Online Application: Via the official university portal.

- Offline Application: Through physical forms available at designated centers or by post.
Procedure for Online Application

- Registration: Create an account on the official university portal.

- Fill Application Form: Complete personal details, academic records, course preferences, etc.

- Upload Documents: Scanned copies of photographs, signatures, academic certificates.

- Payment: Pay the application fee through available online payment gateways.

- Confirmation: After successful submission, an acknowledgment page appears, displaying your

unique application number.

> Note: Always save or print the application confirmation page containing the application number for
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future reference.
Procedure for Offline Application
- Purchase the application form from designated centers or via postal request.
- Fill the form manually with all required details.
- Attach the necessary documents.
- Submit the form either in person or via mail.

- Upon processing, the university issues an acknowledgment receipt containing your application
number.

Understanding the Format and Structure of Annamalai University
Application Numbers

Common Format
While the exact format might vary across different courses and years, typical application numbers
from Annamalai University follow a structured pattern, for example:
- AU/2023/012345
- ANU/23/678901
Components:
- Institution Code: Indicates Annamalai University.
- Year of Application: Usually in the format '23' for 2023.

- Serial Number: A unique 6-digit number assigned sequentially.

Example:

- AU/2023/045678 signifies an application submitted in 2023 with serial number 045678.
> Tip: Always note your application number immediately after submission for quick access.

Checking Application Status Using Your Application Number

Online Status Tracking
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Once you have your application number, you can verify your application's status via the university's
official portal:

- Visit the Annamalai University Admission Portal.

- Locate the "Application Status" link.

- Enter your application number and date of birth or password.
- Submit to view current status:

- Received/Under Processing
- Screening/Shortlisting
- Admit Card/Call Letter Issued
- Rejection or Additional Documents Required
Offline Methods
For offline applicants, status updates may be available through:

- Contacting the university's admission helpline.
- Visiting the admission office with your application number for in-person verification.

Common Issues Related to Application Numbers and How to Resolve
Them

Lost or Forgotten Application Number
Solutions:
- Check your email inbox and spam folder for confirmation emails.
- Refer to the acknowledgment receipt or printed application form.
- Contact the university?s admission helpdesk with personal details for assistance.

Incorrect Application Number Entry

Solutions:

- Double-check the number entered.
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- Ensure you're using the application number assigned to your application, not other reference
numbers.

Application Not Found or Status Not Updating

Solutions:

- Wait for some time; processing may be delayed.
- Verify the date of application submission.
- Contact university officials if the issue persists.

Additional Tips for Applicants Handling Application Numbers at
Annamalai University

- Keep Multiple Copies: Save digital and physical copies of your application confirmation and
acknowledgment receipts.

- Stay Updated: Regularly check official notifications regarding admission procedures and
deadlines.

- Secure Your Application Number: Do not share your application number publicly to prevent
misuse.

- Use Correct Details: When checking status or communicating with university officials, always
use the exact application number and personal details.

Post-Application Process and the Role of Application Number
Admit Card/Call Letter Issuance

The application number is crucial when downloading admit cards or call letters for exams or
interviews. It ensures that the correct candidate details are linked to the examination or interview
schedule.

Results and Merit List Publication

Once results are announced, the merit lists or cutoff marks are often published online, with
applicants required to input their application number for verification.

Enrollment and Admission Confirmation

Successful applicants must use their application number during the enrollment process, fee
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payment, and document submission.

Important Contact Information and Resources

- Official Website: [Annamalai University Admission Portal]

- Helpline Number: Available on the official site for application-related queries.

- Email Support: Admission support email addresses are provided for assistance.

- Offline Contact: Admission office address and phone numbers for in-person assistance.

Conclusion

Understanding the intricacies of the Application No Annamalai University is vital for a smooth
admission journey. The application number acts as your digital passport through every stage of the
admission process, from submission to final enrollment. Prospective students should diligently save
their application number, verify their application status regularly, and stay informed about any
updates or changes in procedures. With careful attention and timely action, securing admission at
Annamalai University can be a seamless experience, opening doors to quality education and
promising career prospects.

Remember: Always rely on official sources for the most accurate and updated information regarding
application procedures and application numbers at Annamalai University.

QuestionAnswer How can | check the status of my application at Annamalai University? You can
check your application status by visiting the official Annamalai University admission portal and
logging in with your application number and password. What documents are required to apply for
courses at Annamalai University? Typically, you need academic certificates, identity proof,
passport-sized photographs, and any specific documents related to the course you are applying for.
Always refer to the official admission guidelines for detailed requirements. Is there an online
application facility for Annamalai University admissions? Yes, Annamalai University offers an online
application process for most of its courses through the official university website. What is the
application fee for undergraduate courses at Annamalai University? The application fee varies
depending on the course and category. Generally, it ranges from INR 500 to INR 1000. Check the
official admission portal for precise details. Can international students apply to Annamalai University,
and what is the application process? Yes, international students can apply. They need to submit the
required academic documents, passport copies, and application forms through the university's
international admissions portal or contact the university's international office. What are the important
dates for application submission at Annamalai University? Application deadlines vary by course and
semester. It is recommended to regularly check the official university website for updates on
application opening and closing dates. How do | resolve issues related to my application at
Annamalai University? You can contact the university's admission support team via email or phone
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provided on the official website for assistance with application issues.
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