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I. INTRODUCTION 
 

Photo editing is a form of documenting visual 

information, an irreplaceable way of recording 

important events, as well as a form of art 

expression. In addition to being used for technical, 

medical and business purposes, photo editing has 

an important role in recording everyday lives using 

smartphone cameras. Photographs are further 

processed with the purpose of picture quality 

improvements or for artistic reasons. Today, there 

are several software solutions for photo and image 

processing. Many applications provide such 

features. Some of the most popular are Photoshop 

1 and Gimp 2 , which provide comprehensive 

options for creating new image content or editing 

existing. Alongside them, some applications provide 

more specific functionalities that are targeted only 

at digital image editing. Such an application is 

Lightroom, which doesn’t include features for 

creating digital images from scratch unlike 

Photoshop, but is focused on managing and 

adjusting images from digital cameras. 

 

The application provides an intuitive way to edit 

photos with a range of digital image processing 

tools incorporated in GUI. To demonstrate the 

capabilities of PG, examples of edited images are 

shown. One detailed example is given with step-

bystep instructions on how to edit the photo to 

achieve the artistic goal. 

 

The paper is divided into four sections. After the 

introduction in the first section, the second section 

explains techniques, methods, and software 

solutions that have been used in the process of 

application development. The third section 

demonstrates the capabilities of applications when 

editing an image, either to improve image quality 

or achieve certain effects for artistic reasons. The 

fourth section gives conclusions of the paper and 

stresses the advantages and usefulness of the 

application for various purposes. 

 

II. LITERTURE REVIEW 
 

Photo editor Web Technologies  

I developed a JavaScript-based photo editor that 

allows users to modify images with various features, 

including  cropping,  filters,  brightness/contrast 

adjustments, and text overlays. The editor is built 

using HTML5, JavaScript, and CSS, ensuring smooth 
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performance and an intuitive user interface. It 

supports image uploads, real-time previews, and 

export options for saving edited images. Additional 

functionalities such as undo/redo, layer 

management, and customizable effects enhance the 

editing experience. This project demonstrates my 

expertise in front-end development and interactive 

web applications, making it a valuable tool for quick 

and easy photo editing directly in the browser.[1] 

 

Image Processing on Graphics Cards 

When editing images, the user should see the 

image adjustments in real-time. For this purpose, it 

is recommended to process images on the graphics 

processing unit (GPU) rather than the central 

processing unit (CPU) because of its parallel 

processing architecture which can give a speed 

boost to image processing operations [2]. 

 

Photo editor Functionalities 

The primary purpose of the pe is to enable the user 

to manipulate digital images whether it is to make 

slight technical adjustments or to completely and 

creatively reimagine the look of an image. The user 

can open an image of any resolution and most bit 

depths and formats. When finished with editing, 

one can use the exporting option to save an image 

to the permanent storage device in formats: png, 

bmp, gif, jpg, and jpeg. Image editing is an iterative 

process of trial and error. For this purpose, well-

established actions undo and redo are 

implemented to enable moving through the history 

of image adjustments. Furthermore, the user can 

compare the currently edited image with the 

original image at any point in editing. To provide 

more insight into the image, PG includes a 

histogram view (luminance and RGB) of the image 

which is refreshed automatically on image changes. 

[2]  

 

Pe provides these tools for image editing: 2D 

geometric transformations, several tools for 

brightness  and  contrast  management,  gamma 

correction, color hue and saturation management, 

tinting, grayscale conversion, unsharp mask, 

gaussian blur, image inversion, and several 

predefined effects. 

 

Image Processing Methods 

This section will explain most image processing 

methods used by PE. Some well-known methods 

like Gaussian blur, gamma correction, and basic 

geometric transformations like rotation will not be 

explained. All methods assume 8-bit pixel 

intensities in RGB color space, that is, pixel 

intensities will be integer values in the range 

[0,255]. Most methods depend on parameters that 

are adjustable via the GUI. natural results than the 

linear method. A plot of (2)for the case of contrast 

increase and brightess adjustment is shown in Fig.2) 

Shadows and Highlights Management The idea of 

this method is to separately control brightness of 

darker and brighter parts of an image. Intensity 

range [0, 85) represents shadows, range [75, 170) 

represents midtones and [170, 255] is highlights. To 

separately control brightness of the 

aforementioned ranges, cubic spline [3] 

 

 
 

Color Hue and Saturation Management 

This method firstly transforms pixels from RGB to 

HSV color space and performs next pixel 

transformation: 

  

Existing Web-Based Photo Editing Applications 

Several web-based photo editing tools have been 

developed, each offering unique features Adobe 

Photoshop Express: A simplified version of 
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Photoshop that provides essential editing tools. 

Canva A user-friendly tool for graphic design and 

image enhancement. Pixlr Offers AI-powered photo 

editing features.Fotor: Focuses on one-click 

enhancements and collage-making. LunaPic: 

Provides extensive filters and effects through a 

lightweight web-based interface. 

 

User Experience&Performance Optimization 

Web-based applications face challenges such as 

performance, usability, and responsiveness. Some 

optimization techniques include Progressive Web 

Applications (PWAs): Improve loading speed and 

offline accessibility. Lazy Loading & Web Workers: 

Enhance efficiency by parallel processing and 

reducing memory usage. Cloud-Based Editing: 

Enables processing-intensive tasks on remote 

servers for better performance 

 

Research on Photo Editing Algorithms 

Studies on image processing and editing have 

introduced various algorithms for better 

performance and quality Color Correction 

Algorithms: Gamma correction, histogram 

equalization, and white balance adjustment. Noise 

Reduction Techniques: Median filtering, Gaussian 

blur, and AI-based denoising. Edge Detection & 

Enhancement: Sobel, Canny, and Laplacian filters for 

sharpening and feature extraction Deep Learning 

for Image Processing: GANs (Generative Adversarial 

Networks) for super-resolution and style transfer. 

 

 
Fig 1. Architecture diagram 

Filter in photo editor 

In a photo editor, filters are pre-set adjustments 

applied to an image to enhance or change its 

appearance instantly. These filters modify attributes 

like brightness, contrast, saturation, hue, and 

sharpness, creating various visual effects without 

requiring manual adjustment 

 

Black & White – Converts the 

image to grayscale. 

Sepia – Gives a warm, vintage brownish tone. Blur – 

Softens details to create a dreamy effect. Sharpen – 

Enhances edges and details. 

 

Invert – Reverses colors for a negative effect. 

Brightness & Contrast – Adjusts light and dark 

levels for better clarity. 

 

Photo editing filters are preset adjustments that 

enhance or modify an image’s appearance with a 

single click. These filters apply a combination of 

changes to brightness, contrast, saturation, color 

balance, sharpness, and other visual effects to 

achieve a particular look or artistic style. 

background color using CSS, JavaScript, or by 

directly filling the canvas with a color. 

 

Nevio Aradski – original image Nevio Aradski – 

edited image If your photo editor allows users to 

change the background color, you can use an HTML 

color picker 
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Fig. 2 Canvas background color 

 

 The canvas background color in a photo editor 

plays a crucial role in the visual presentation of an 

image. It serves as the default workspace color and 

can be customized to enhance image editing. The 

background color can be static, dynamic, or 

transparent, depending on the editor’s 

functionality. 

 

In a web-based photo editor, the <canvas> 

element is used to draw and manipulate images. 

You can set the A transparent background is useful 

when exporting images without a solid color. The 

canvas is transparent by default, meaning the 

background will appear as a checkerboard pattern 

in many editing tools. 

 
 

 
fig. 3 Text in photo editor 

 

Adding text to images is an essential feature in a 

photo editor. Text can be used for captions, 

watermarks, labels, or artistic designs. In a 

JavaScript-based canvas photo editor, text is 

rendered using the olibraries like Fabric.js for more 

advanced text editing. 

 

 
 

Basic Text Drawing: Use fill Text and stroke 

Text. 

Customization: Adjust font, color, alignment, and 

effects.User Interaction: Allow users to enter and 

modify text. Advanced Editing: Use Fabric resizable 

Saving Images: Let users download their final 

design. 

 

Strickers in photo editor 

Stickers are an important feature in photo editors, 

allowing users to add fun, decorative, or informative 

elements to their images. Stickers can include 
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emojis, clipart, icons, custom images, or vector 

graphics. In a JavaScript-based photo editor, 

stickers can be implemented using the Canvas API 

or libraries like Fabric.js for advanced features like 

drag, resize, and rotate.Stickers are typically PNG 

images with transparency or SVG vector graphics. 

These can be loaded onto the canvas dynamically 

when a user selects a sticker.Basic Sticker 

Placement: Use drawImage() to place stickers on 

the canvas. User- Selectable Stickers: Let users 

choose stickers via buttons. Draggable & Resizable 

Stickers: Use Fabric.js for advanced interactions. 

Removing Stickers: Enable sticker deletion when 

selected. Sticker Effects: Adjust opacity, shadows, 

and filters for customization. user-Uploaded 

Stickers: Allow users to add their own PNG or SVG 

stickers. Saving the Final Image: Export the canvas 

as an image with stickers. 

 

shape in photo editor 

photo editing, shapes play a crucial role in design, 

composition, and visual effects. Shapes can be used 

for cropping, masking, highlighting elements, or 

adding creative effects to an image. Below is a 

detailed explanation of shapes in photo editing 

 

Rectangle/Square – Used for framing, cropping, or 

background elements. 

circle/Ellipse – Commonly used for profile pictures, 

vignettes, and soft masking. 

Triangle – Creates directional emphasis and is 

useful for designing banners and layouts. 

Polygon – Often used for designing icons, badges, 

and creative compositions. 

Cropping and Framing Shapes like rectangles, 

circles, and custom polygons can be used for 

cropping an image into a specific shape. 

Helps in profile pictures, thumbnails, and framing 

elements attractively.Shapes can be used to create 

gradients, shadows, or color overlays in images. 

Adding transparent or semi-transparent shapes 

gives a soft, aesthetic look 

  

Drawing Tool in Photo Editing A drawing tool in a 

photo editor allows users to create freehand 

sketches, lines, shapes, and annotations on images. 

This tool is commonly used for retouching, 

highlighting, and artistic effects. 

 

Allows users to draw manually using a mouse, 

stylus, or touch input. Useful for making 

annotations, doodles, and artistic sketches. 

 

Often supports pressure sensitivity (for tablets). 

Brush Size: Adjusts the thickness of strokes. Opacity: 

Controls transparency (e.g., for subtle shading). 

Hardness: Defines sharp or soft edges. Blend 

Modes: Determines how strokes interact with image 

colors. pen Tool: Creates smooth, vector-based 

lines. Pencil Tool: Produces hard-edged, pixel-based 

strokes. 

 

Annotations and Markups 

Used for adding arrows, circles, or text to 

emphasize details.Helpful in tutorials, educational 

materials, and presentations. 

 

Digital Painting & Artistic Effects 

Artists can create freehand sketches, shading, and 

blending.Supports different brush types like 

watercolor, airbrush, and textures. 

 

Photo Retouching & Corrections 

draw on top of photos for manual retouching and 

enhancements. Useful for removing imperfections 

(like stray hairs) or enhancing details. 

 

Custom Signatures & Watermarks 

Allows users to sign an image digitally.Useful for 

branding and copyright protection. 

 

III. CONCLUSION 

 
Photo editing in web applications has evolved 

significantly, offering powerful, user-friendly, and 

real-time editing capabilities directly in the browser. 

With technologies like JavaScript, HTML5,css web- 

based editors can now provide features similar to 

traditional desktop applications like Photoshop. Key 

functionalities such as cropping, filtering, drawing 

tools, layering, and enhancements allow users to 
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edit images efficiently without installing software. 

Cloud integration further enhances accessibility, 

enabling users to edit, save, and share images 

seamlessly across devices. As web applications 

continue to improve with faster processing, better 

UI/UX, and the future of online photo editing looks 

promising. 
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