© 2025 IJNRD | Volume 10, Issue 3 March 2025 | ISSN: 2456-4184 | [JNRD.ORG

ISSN : 2456-4184 ~

»~s- INTERNATIONAL JOURNAL OF NOVEL RESEARCH

L

. S AND DEVELOPMENT (IJNRD) | IJNRD.ORG
RD Anlnternational Open Access, Peer-reviewed, Refereed Journal

Research Through lnnovation

STOCK MARKET ANALYZER: STOCK
CHART ANALYSIS & CANDLESTICK
SIGNAL GENERATOR

'Dr. Prasad Dhore, 2Pavankumar Pandit, *Sumit Swami, *Vishal Patil

Associate Professor, >4 Student
(1,234 Computer Engineering Department,
(1.23.9) Nutan Maharashtra Institute of Engineering and Technology, Pune

Abstract: This paper introduces "StockSense," an innovative system designed to automate candlestick pattern detection in stock
market analysis using the YOLO object detection model. Traditional stock trading relies heavily on manually identifying
candlestick patterns, which is time-consuming and prone to human error. StockSense automates this process by fetching historical
stock data, generating candlestick charts, and using YOLO to detect key patterns like Hammer, Bullish Engulfing, and Doji. The
system includes a user-friendly interface that allows traders to visualize chart patterns and download detection results, making it
accessible to both novice and experienced users. StockSense demonstrates high accuracy in pattern recognition, providing
significant value in technical analysis by aiding informed trading decisions and increasing efficiency in stock market research.
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INTRODUCTION

The stock market plays a pivotal role in the global economy, with millions of trades conducted daily by investors, institutions, and
individuals alike. Technical analysis, specifically candlestick pattern analysis, is a popular method used by traders to predict future
price movements based on historical data. Candlestick patterns, such as Hammer, Bullish Engulfing, and Doji, provide critical
insights into market sentiment and potential price trends. However, manually identifying these patterns is a challenging and error-
prone task, requiring extensive knowledge and experience.

To address this, we propose StockSense, an automated system that uses machine learning, specifically the YOLO (You Only Look
Once) object detection model, to detect candlestick patterns accurately and efficiently. StockSense streamlines the analysis process
by fetching real-time stock data, generating candlestick charts, and applying YOLO-based pattern recognition to identify key
patterns. This system aims to reduce human error, enhance trading efficiency, and make candlestick pattern analysis accessible to
both novice and professional traders.

Our project combines machine learning and financial analytics in a practical application, bridging the gap between complex
technical analysis and user-friendly automation. By leveraging YOLO for pattern recognition, StockSense ensures high accuracy
in real-time, enabling users to make better-informed trading decisions. Additionally, with a user-centric interface, the system
provides options for generating, analyzing, and downloading charts, making it a valuable tool for traders seeking to enhance their
technical analysis capabilities.

LITERATURE REVIEW

The literature review for StockSense builds on recent advancements in financial forecasting, chart pattern detection, and real-time
trading insights using deep learning and machine learning models. Below are key studies and resources that have informed the
development of this project:

Deep Learning Models for Financial Forecasting (2023):

Summary: This paper discusses the implementation of neural networks for predictive financial modeling, highlighting the
challenges and outcomes of using deep learning for financial forecasting.

Relevance: The study emphasizes the effectiveness and limitations of deep learning models in pattern recognition, aligning with
StockSense’s use of deep learning to enhance pattern detection accuracy and support informed decision-making in trading.
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Using YOLO for Chart Pattern Detection in Financial Data (2022):

Summary: This research explores the application of YOLO for identifying financial chart patterns, demonstrating improvements in
accuracy over traditional pattern recognition methods.

Relevance: As StockSense employs YOLO for real-time pattern detection, this study provides a foundation for leveraging YOLO’s
speed and accuracy, showing its adaptability for financial data applications, which are central to StockSense’s objectives.

Real-Time Trading Insights with AT Models (2021):

Summary: The paper discusses machine learning models designed to provide actionable insights from real-time financial data,
addressing the need for quick and accurate analysis in volatile markets.

Relevance: This study supports StockSense’s focus on real-time pattern detection, highlighting the necessity of timely data
processing and decision-making, especially for applications in high-frequency trading environments.

Candlestick Pattern Recognition (2019):

Summary: This research highlights the use of Convolutional Neural Networks (CNN5s) for automating the recognition of candlestick
patterns. Manual pattern recognition is often slow and error-prone, but CNNs have shown effectiveness in identifying patterns in
real-time applications.

Relevance: This paper underscores the limitations of manual pattern recognition and showcases CNNs’ potential in improving
accuracy and speed, a concept that informs StockSense’s automated approach to candlestick pattern recognition.

Books:

Murphy, J. J. - Technical Analysis of the Financial Markets: This book provides foundational knowledge on technical analysis,
essential for understanding candlestick patterns and their significance in trading.

Pring, M. J. - Technical Analysis Explained: Pring’s work elaborates on the principles of technical analysis, offering insights into
patterns and market behavior, which support StockSense’s design for pattern recognition.

This literature survey highlights the evolution from manual to automated pattern recognition methods, justifying StockSense’s
approach in leveraging YOLO for accurate, real-time candlestick pattern detection to enhance the trading experience.

METHODOLOGY

The StockSense project methodology is designed to achieve accurate, real-time candlestick pattern recognition using a structured
approach. The methodology involves four key components: data fetching, chart generation, pattern detection using YOLO (You
Only Look Once), and user interface design. Each component is critical to the overall functionality of StockSense, from obtaining
and visualizing data to detecting patterns and presenting actionable insights to the user.

1. Data Fetching and Chart Generation
e Data Source: StockSense utilizes Yahoo Finance API to fetch historical stock data for a given ticker symbol. Users enter
the ticker symbol, and the system retrieves the data at specified intervals (e.g., daily, weekly).

e Data Preprocessing: The fetched data is cleaned and formatted to ensure consistency and accuracy. This step involves
handling missing values, adjusting date formats, and selecting relevant columns (open, high, low, close, volume).

e Chart Generation: The processed data is used to generate candlestick charts using mplfinance, a Python library
specifically designed for financial chart plotting. Each candlestick in the chart represents the stock’s price movement over
a specified time interval.

e  Chunk Size and Display: For effective pattern recognition, the charts display a chunk of the most recent candles (e.g.,
last 180 candles). This allows the YOLO model to focus on recent price patterns without overwhelming it with historical
data.

2. Pattern Detection with YOLO Model
e Model Selection: StockSense utilizes YOLOVS, a state-of-the-art deep learning model for object detection, customized
with weights for detecting candlestick patterns. YOLO is selected for its high accuracy and speed, making it ideal for real-
time applications.

e Custom Training: The YOLO model is trained with a dataset of annotated candlestick charts, including patterns like
Hammer, Engulfing, and Doji. This custom training allows YOLO to recognize financial patterns effectively.

e Pattern Recognition: When a user uploads a candlestick chart or generates one through StockSense, the chart is fed into
the YOLO model, which scans the image to detect and label specific patterns. YOLO outputs bounding boxes around
detected patterns with confidence scores for each detection.

e Pattern Identification and Labeling: The detected bounding boxes are analyzed to identify patterns based on pre-defined
conditions, such as width and height thresholds, ensuring accurate recognition of candlestick shapes. Detected patterns are
labeled with their respective names, providing users with insight into current market trends.

3. User Interface Design
e Chart Generation Interface: Users input the ticker symbol, choose the time interval, and generate candlestick charts
within the StockSense application. The interface is designed to be user-friendly and intuitive, with easy navigation.
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e Pattern Detection Display: Once the pattern detection process is complete, detected patterns are displayed on the chart
with bounding boxes and labels. Users can visually see where patterns appear in the chart, enhancing the interpretability
of results.

e Download Options: StockSense includes a feature that allows users to download the generated candlestick chart with
detected patterns as an image. This supports further analysis and record-keeping.

e Settings and Configuration: Users can configure model confidence levels and choose the type of chart intervals. These
customization options allow users to tailor the system to their specific needs, whether they require high confidence in
detections or different chart intervals.

4. System Architecture and Flow
e Data Flow: The architecture follows a systematic data flow. User inputs trigger data fetching from Yahoo Finance, leading
to chart generation. Once the chart is generated, it is sent to YOLO for pattern detection, and the results are displayed to
the user.

e Backend Process: The backend performs data processing and calls the YOLO model for pattern detection. It also handles
image processing tasks, such as saving the chart image and applying bounding boxes for detected patterns.

e Frontend Integration: The frontend is built using Streamlit, which provides a responsive interface for user interaction.
The frontend displays the generated charts, allows for file uploads, and presents the detection results in an organized
manner.

5. Algorithmic Flow
e Input: User provides ticker symbol and chart settings.

e Data Fetching and Chart Generation: System fetches stock data, processes it, and generates a candlestick chart.
e Pattern Detection: The YOLO model analyzes the chart and outputs detected patterns with bounding boxes.
e  Output: Detected patterns are displayed, and users can download the chart for further analysis.

This methodology ensures that StockSense operates efficiently and provides accurate pattern recognition, offering users real-time
insights for improved decision-making in trading. The integration of data fetching, YOLO-based pattern detection, and user-friendly
UI design makes StockSense an effective tool for both novice and experienced traders.

ALGORITHM
Algorithm Used: YOLO for Pattern Detection in Financial Charts

The algorithm used in StockSense for pattern detection in financial charts is the YOLO (You Only Look Once) object detection
model, specifically YOLOvS. YOLO is a state-of-the-art algorithm that has proven to be highly effective for real-time object
detection due to its unique architecture, which allows it to perform detection quickly and accurately. Here’s a detailed breakdown
of the YOLO algorithm and how it is adapted for the StockSense project:

1. YOLO Algorithm Overview

YOLO is a convolutional neural network-based object detection algorithm that operates by dividing an input image into a grid and
predicting bounding boxes and class probabilities for each grid cell in one single forward pass. Unlike traditional object detection
models that use region proposals, YOLO considers the entire image in a single shot, making it faster and more efficient.

Single Shot Detection: YOLO can detect multiple objects in an image in a single pass, making it much faster than other methods
like R-CNN, which requires multiple passes.

Real-Time Detection: Due to its efficient architecture, YOLO is capable of performing object detection in real-time, making it
suitable for applications that require immediate insights, such as stock pattern analysis.

High Accuracy: YOLO achieves high accuracy in detection due to its ability to predict bounding boxes and class probabilities
simultaneously.

2. Adapting YOLO for Financial Pattern Detection

For the StockSense project, YOLOvVS was chosen and customized to detect specific candlestick patterns in financial charts. The
YOLO model was fine-tuned with a dataset of candlestick chart images, each annotated with bounding boxes for various financial
patterns. This allows YOLO to recognize patterns such as Hammer, Doji, and Engulfing, which are critical indicators in stock
market analysis.

Custom Dataset: A dataset containing labeled candlestick patterns was created for training. This dataset included various examples
of financial chart patterns to teach the model to recognize distinct patterns accurately.

Transfer Learning: YOLOvVS was fine-tuned with the custom dataset rather than training from scratch, leveraging pretrained
weights to expedite the process and improve accuracy.
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3. Algorithmic Steps in Pattern Detection

The following is a step-by-step description of how the YOLO algorithm is applied in StockSense to detect patterns in candlestick
charts:

Step 1: Preprocess the Input Image
The input image (candlestick chart) is resized to match the input requirements of the YOLO model.
The image is normalized and prepared for analysis by the neural network, which reduces noise and enhances detection performance.

Step 2: Divide Image into Grid

YOLO divides the input image into an SxS grid. Each cell in the grid is responsible for detecting an object if the center of the object
falls within the cell.

For each grid cell, YOLO predicts bounding boxes, confidence scores, and class probabilities, allowing it to identify multiple
patterns in a single pass.

Step 3: Prediction of Bounding Boxes and Class Probabilities

For each grid cell, YOLO predicts multiple bounding boxes along with their confidence scores.

Each bounding box contains coordinates for its position and dimensions, allowing YOLO to draw precise boxes around detected
patterns.

Simultaneously, YOLO predicts class probabilities for each box, indicating the likelihood of each detected pattern (e.g., Hammer,
Doji, Engulfing).

Step 4: Apply Non-Maximum Suppression (NMS)

After obtaining multiple bounding boxes, YOLO applies Non-Maximum Suppression to remove redundant or overlapping boxes.
This step ensures that only the most confident bounding box for each pattern is retained, reducing clutter in the output and enhancing
the clarity of detected patterns.

Step S: Identify and Label Detected Patterns

YOLO identifies the detected patterns based on class probabilities and assigns labels (e.g., "Hammer", "Doji") to the bounding
boxes.

These labels are added to the image along with the bounding boxes, allowing users to visualize detected patterns clearly.

Step 6: Output the Results

The final output consists of the input image with bounding boxes around detected patterns, each labeled with the corresponding
pattern name.

The labeled image is displayed to the user, providing immediate insights into potential stock patterns.

4. Custom Pattern Identification Logic

While YOLO provides bounding boxes and labels, additional custom logic is used in StockSense to further refine pattern
identification. This includes setting thresholds for pattern size (width and height) and shape, ensuring that only relevant patterns are
detected.

Pattern Matching: The bounding box dimensions and shapes are analyzed to confirm matches to specific candlestick pattern
criteria.

Confidence Threshold: Only patterns with confidence scores above a specified threshold are retained, providing users with more
reliable pattern detections.

5. Advantages of Using YOLO in StockSense

Speed and Efficiency: YOLO’s single-shot detection makes it fast enough to support real-time pattern recognition in financial
markets.

High Accuracy: YOLO’s ability to predict bounding boxes and class probabilities simultaneously provides high accuracy in pattern
recognition.

Scalability: YOLO can be adapted to detect additional patterns by further training on a more extensive dataset, allowing StockSense
to grow in functionality.
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RESULTS AND ANALYSIS

The Results and Analysis section evaluates the performance of StockSense in detecting candlestick patterns using YOLO.
Performance Metrics
The system’s effectiveness was measured using accuracy, precision, recall, F1-score, inference time, and throughput:

e Accuracy: The YOLO model demonstrated high accuracy in detecting candlestick patterns, with minimal false positives
and false negatives.

e Precision and Recall: Precision was high, ensuring accurate pattern detection, while recall was also strong, minimizing
missed patterns.

o Inference Time: Each chart was processed in under a second, supporting real-time trading scenarios.

e F1-Score: Achieved a balanced F1-score, indicating strong performance in both precision and recall.

Testing on Sample Dataset

Testing was conducted using 1,000+ annotated chart images. YOLO detected patterns like Hammer, Doji, and Engulfing with high
confidence. Complex patterns, such as Engulfing, had some misidentifications due to their similarity to other patterns. A confusion
matrix confirmed that the system performed well in recognizing common patterns with high accuracy.

Comparison with Traditional Methods
YOLO outperformed traditional rule-based systems in speed and accuracy. It provided faster detection and fewer errors,
demonstrating its superiority in real-time applications.

Real-Time Performance
In live market scenarios, YOLO successfully processed charts in real-time, making it valuable for traders who rely on immediate

insights.

Scalability and Extensibility
The system can easily scale to handle larger datasets and additional patterns, ensuring its long-term usability.

Overall, StockSense proves to be a reliable, fast, and scalable solution for detecting stock chart patterns in real-time.
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CONCLUSION

In conclusion, StockSense successfully integrates YOLO-based pattern recognition with real-time stock chart analysis. The system
demonstrates high accuracy, precision, and recall in detecting various candlestick patterns, offering significant advantages over
traditional methods. Its fast inference time ensures immediate insights, making it valuable for traders. The scalability and
extensibility of the system further enhance its applicability in diverse financial scenarios. Overall, StockSense provides a robust
tool for enhancing technical analysis, improving decision-making, and offering actionable insights in real-time trading
environments. The system holds potential for future improvements in accuracy and expanded pattern recognition capabilities.
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