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ABSTRACT 

 

Current Integrated Development Environments 

(IDEs) primarily focus on manual coding and 

offer limited support for converting visual designs 

into executable code. This creates a significant gap 

between design creation and implementation. To 

overcome this limitation, this project proposes a 

designer-centric IDE capable of transforming 

hand-drawn web layouts into structured HTML 

and CSS code automatically. The system utilizes 

deep learning techniques to identify user interface 

elements from sketches and preserve their spatial 

arrangement. A combination of feature extraction 

and sequence-based modeling ensures that the 

generated code reflects the original design 

accurately. Additionally, the system provides real-

time execution and visual feedback, enabling 

faster prototyping and reducing development 

effort. This approach improves productivity and 

bridges the gap between designers and developers 

in modern web development workflows. 

 

Keywords: Designer-Centric IDE, Sketch 

Recognition, HTML Code Generation, Deep 

Learning, Web Development, UI Detection. 

 

I. INTRODUCTION 

 

In modern web development, the process of 

converting design ideas into functional code is often 

time-consuming and requires significant  manual 

effort. Designers usually represent their ideas using 

hand-drawn sketches or simple layouts, but these 

designs must be manually translated into HTML and 

CSS by developers. This separation between design 

and implementation increases development time and 

may lead to inconsistencies between the original 

design and the final output [1]. 

 

Existing development tools and Integrated 

Development Environments (IDEs) mainly focus on 

coding and debugging, without providing direct 

support for converting visual sketches into executable 

web pages. As a result, users must rely on multiple 

tools and manual processes to achieve the desired 

outcome, which reduces efficiency and slows down 

development [8]. 

 

To overcome these limitations, the proposed 

designer-centric IDE introduces a system that allows 

users to upload hand-drawn sketches and 

automatically generate structured HTML and CSS 

code. The system identifies basic user interface 

elements such as buttons, text fields, and images, and 

maintains their layout while generating code. It also 

provides real-time preview of the generated output, 

enabling users to instantly verify the results [7]. 

 

This approach reduces manual coding effort, 

improves development efficiency, and supports rapid 

prototyping. It is especially useful for designers and 

beginners, as it simplifies the process of converting 

design ideas into functional web interfaces [6]. 
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II. LITERATURE SURVEY 

 
Recent research has focused on reducing the effort 

required to transform user interface designs into 

functional web applications. In conventional web 

development, designers prepare interface layouts 

using sketches or design software, while developers 

manually implement these designs using HTML, 

CSS, and other web technologies. Although several 

modern development tools assist in UI design, 

complete automation of the design-to-code process is 

still limited [1]. 

 

Researchers have proposed sketch recognition and UI 

detection techniques to identify interface elements 

such as buttons, text boxes, images, and navigation 

components from hand-drawn layouts. These 

approaches help developers during implementation 

by extracting visual information from sketches. 

However, many existing solutions provide only 

partial automation and still require manual 

intervention for code generation and refinement 

[7][8]. 

 

Furthermore, most traditional IDEs are primarily 

designed for software development activities such as 

coding, testing, and debugging. They offer limited 

support for interpreting visual sketches and 

converting them directly into executable web 

interfaces [2][8]. Therefore, there is a need for an 

integrated environment that combines sketch 

recognition, automated code generation, and real-

time visualization. The proposed Designer-Centric 

IDE addresses these challenges by providing a 

unified framework for sketch-to-code conversion [9]. 

 

III. EXISTING SYSTEM 

 
Current web development approaches largely depend 

on separate design and coding processes. Designers 

typically create webpage layouts using sketching 

tools or prototyping software, while developers 

manually translate these designs into HTML and 

CSS. This workflow requires significant effort and 

often increases the overall development time [5][6]. 

 

To improve automation, researchers have introduced 

machine learning and deep learning techniques for 

recognizing user interface elements and 

generating webpage structures from visual 

inputs. Various models have been developed 

to detect components such as buttons, text 

fields, images, and containers from sketches 

or interface designs. These techniques have helped 

reduce manual work and improve the efficiency of 

webpage development [1][3][4]. 

 

Despite these advancements, several limitations still 

exist. Many systems struggle to maintain accurate 

layout structure, component alignment, and 

hierarchical relationships when processing complex 

sketches. In addition, most existing tools do not 

provide a fully integrated environment that combines 

sketch recognition, automatic code generation, and 

real-time webpage visualization within a single 

platform [6][7][8]. 

 

Furthermore, developers often need to perform 

manual corrections after code generation, which 

reduces the effectiveness of automation. Therefore, a 

more intelligent and unified framework is required to 

support accurate sketch interpretation, efficient code 

generation, and instant webpage preview for rapid 

web application development [8][9]. 

 

IV. PROPOSED SYSTEM 

 

The proposed system introduces a smart Designer-

Centric IDE that automatically converts hand-drawn 

web sketches into HTML and CSS code. The main 

objective of the system is to reduce manual coding 

effort and help designers create web pages quickly 

through sketch-based automation. Unlike traditional 

web development methods, the proposed system 

combines sketch recognition, code generation, and 

live preview within a single platform. 

 

Initially, the user uploads a hand-drawn sketch 

containing web interface elements such as buttons, 

text fields, images, and containers. The system 

processes the uploaded sketch and identifies the 

interface components using deep learning techniques. 

The recognized components are then converted into 

structured webpage code automatically. 

 

The proposed framework uses Feature Pyramid 

Network (FPN) and ResNet-50 for sketch recognition 

and UI element classification. FPN helps in 

extracting important visual features from sketches of 

different sizes, while ResNet-50 improves 

recognition accuracy of interface components. 

 

The overall transformation of the proposed system is 

represented as: 

 

𝑪 = 𝑻(𝑺) 

https://ijsrem.com/
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Where: 

 

• 𝑆 represents the input sketch 

• 𝑇 represents the transformation process 

• 𝐶 represents generated HTML/CSS code 

 

After detecting the interface elements, the system 

analyzes the layout structure and positional 

relationships between components. This information 

is forwarded to a Seq2Seq model with Attention 

mechanism for automatic code generation. The 

attention mechanism helps the model focus on 

important regions of the sketch during webpage 

generation. 

 

The code generation process is represented as: 

 

𝑪 = 𝑮(𝑼, 𝑳) 

 
Where: 

 

• 𝑈 represents recognized UI components 

• 𝐿 represents layout information 

• 𝐺 represents code generation model 

• 𝐶 represents generated webpage code 

 

Finally, the generated code is executed within the 

IDE environment to provide real-time webpage 

preview. Users can instantly verify the generated 

webpage and make modifications if required. The 

proposed system improves development speed, 

reduces manual work, and supports efficient rapid 

prototyping for web application development. 

 

V. METHODOLOGY 

extracted information is processed using a Seq2Seq 

model with Attention mechanism to generate 

structured webpage code automatically. Finally, the 

generated HTML and CSS code is rendered within 

the IDE environment to provide real-time webpage 

visualization and rapid prototyping support. 

 

5.1 Sketch Upload 

 

The methodology begins with uploading a hand-

drawn web sketch through the IDE interface. The 

sketch may contain UI elements such as buttons, 

images, text fields, and containers. The uploaded 

image is stored temporarily for processing. 

 

The sketch input process is represented as: 

 

𝑺 = 𝑰(𝑼) 

 
Where: 

 

• 𝑈 represents user input 

• 𝐼 represents image acquisition 

• 𝑆 represents sketch image 

 

5.2 Preprocessing 

 

The uploaded sketch image undergoes preprocessing 

to improve image quality and remove unnecessary 

noise. Operations such as grayscale conversion, 

resizing, normalization, and filtering are performed 

during this stage. 

 

The preprocessing operation is represented as: 
 

The proposed methodology provides a systematic 

approach for converting hand-drawn web sketches 

into executable HTML and CSS code automatically. 

The  methodology  consists  of  multiple  stages 

 

 

Where: 

𝑷 = 𝑷𝒓𝒆(𝑺) 

including sketch upload, preprocessing, feature 

extraction, UI recognition, layout analysis, automated 

code generation, and real-time rendering. Initially, 

the uploaded sketch image is processed to improve 

image quality and remove unwanted noise. Feature 

extraction and deep learning-based recognition 

techniques are then applied to identify interface 

components such as buttons, text fields, images, and 

containers. After recognizing the UI elements, the 

system analyzes layout structure and positional 

relationships to preserve webpage consistency. The 

• 𝑆 represents input sketch 

• 𝑃𝑟𝑒 represents preprocessing function 

• 𝑃 represents processed image 

 

5.3 Feature Extraction 

 

After preprocessing, important visual features are 

extracted from the sketch using Feature Pyramid 

Network (FPN). The extracted features help the 

system identify the structure and boundaries of 

interface elements. 

https://ijsrem.com/
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The feature extraction process is represented as: 

 

𝑭 = 𝑬(𝑷) 

 
Where: 

 

• 𝑃 represents processed image 

• 𝐸 represents feature extraction 

• 𝐹 represents extracted features 

 

5.4 UI Recognition 

 

The extracted features are classified using the 

ResNet-50 model. The recognition model identifies 
interface components such as buttons, text fields, 

images, and containers from the sketch. 

 

The recognition process is represented as: 

 

𝑼 = 𝑹(𝑭) 

The code generation process is represented as: 

 

𝑪 = 𝑮(𝑭, 𝑳) 

 
Where: 

 

• 𝐹 represents extracted features 

• 𝐿 represents layout information 

• 𝐺 represents code generation model 

• 𝐶 represents generated code 

 

5.7 Output Rendering 

 

Finally, the generated HTML and CSS code is 

executed within the IDE environment to provide real-

time webpage visualization. The rendered output 

closely matches the original hand-drawn sketch and 

supports rapid webpage prototyping. 

 

The rendering process is represented as: 
 

Where: 

 

• 𝐹 represents extracted features 

• 𝑅 represents recognition model 

 

 

Where: 

𝑶 = 𝑽(𝑪) 

• 𝑈 represents recognized UI elements 

 

5.5 Layout Analysis 

 

The recognized UI elements are analyzed to 

determine their alignment, spacing, and hierarchy 

within the webpage layout. Layout analysis helps 

preserve the original sketch structure during code 

generation. 

 

The layout analysis process is represented as: 

 

𝑳 = 𝑨(𝑼) 

 
Where: 

 

• 𝑈 represents recognized UI elements 

• 𝐴 represents layout analysis 

• 𝐿 represents layout information 

 

5.6 Code Generation 

 

The layout information and recognized UI 

components are processed using a Seq2Seq model 

with Attention mechanism to generate structured 

HTML and CSS code automatically. 

• 𝐶 represents generated code 

• 𝑉 represents visualization process 

• 𝑂 represents rendered webpage output 

 

 

 

VI. RESULTS AND DISCUSSION 

 

The uploaded result screen demonstrates the 

performance evaluation of the proposed sketch-to-

code web application. The dashboard displays the 

output of the CNN-based classification module used 

for identifying UI components from hand-drawn 

sketches. The interface contains two graphical 

representations: Model Accuracy and Model Loss, 

which indicate the effectiveness of the trained 

SketchNet model during the training and validation 

phases. 
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Fig. 1. Model Accuracy 

 
The Model Accuracy graph shows the improvement 

in prediction accuracy of the CNN classification 

model over multiple epochs. The blue line represents 

training accuracy, while the orange line indicates 

validation accuracy. Initially, the accuracy starts near 

90%, and gradually increases with each epoch until it 

reaches approximately 98%. 

 

This increasing trend indicates that the model 

effectively learned the sketch features and improved 

its classification capability during training. The 

validation accuracy closely follows the training 

accuracy, which confirms that the model generalizes 

well to unseen data and avoids overfitting. The final 

high accuracy demonstrates the effectiveness of the 

SketchNet architecture in recognizing UI elements 

from hand-drawn sketches. 

 

 

Fig. 2. Model Loss 

 

The Model Loss graph represents the reduction of 

prediction error during the training process. The blue 

line denotes training loss, whereas the orange line 

represents validation loss. At the beginning, the loss 

value is relatively high (around 0.38), but it gradually 

decreases with increasing epochs and finally reaches 

approximately 0.30. 

 

The continuous decrease in loss indicates that the 

CNN model successfully optimized its parameters 

and improved prediction performance. The small 

difference between training and validation loss values 

shows that the model is stable and performs 

consistently on both training and testing datasets. 

This proves that the proposed system achieves 

efficient and reliable sketch classification. 

 

Table 1. Detection Accuracy 

 
Web layout Detection Accuracy(%) 

Button 98% 

Text Fields 96% 

Input Form 92% 

Nav Bar 92% 

Check Box 92% 

 

 

The table shows the detection accuracy of different 

web layout components using a model or system. It 

performs very well in identifying buttons with an 

accuracy of 98%, followed by text fields at 96%, 

indicating that simple and clearly defined elements 

are recognized most reliably. More complex or 

grouped components such as input forms, navigation 

bars, and check boxes all show a slightly lower but 

still strong accuracy of 92%, suggesting that while 

the system is generally effective across various UI 

elements, there is a small reduction in performance 

when detecting structured or combined interface 

elements compared to individual components. 

VII. CONCLUSION 

 

The proposed Designer-Centric IDE helps convert 

hand-drawn web sketches into HTML and CSS code 

automatically. The system combines sketch 

recognition, code generation, and webpage preview 

in a single platform. Using deep learning techniques 

such as FPN, ResNet-50, and Seq2Seq with 

Attention, the system can identify UI components 

and generate webpage code while maintaining the 

layout structure. The results show that the proposed 

approach supports accurate and efficient webpage 

development. The system reduces development time 

and makes the design-to-code process easier for 

users. In the future, the project can be improved by 
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adding responsive webpage generation and advanced 

UI recognition features. 
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