climate based cloth recommendation using machine

ABSTRACT
· In this paper, we demonstrate a practical system for automatic weather-oriented clothing suggestion, given the weather information, the system can automatically recommend the most suitable clothing from the user s personal clothing album, or intelligently suggest the most pairing one with the userspecified reference clothing. 
· This is an extremely challenging problem due to the large discrepancy factors that should be considered under different weather conditions. To approach this task, we use clothing attributes as a mid-level bridge to narrow the gap between low-level features and the high-level weather categories. 
· We adopt a scoring function, which includes three terms, to model the relationship. To acquire an optimized model and verify our proposed method, we collect a large clothing Weather-to-Garment (WoG) dataset. 
· Experiments on the WoG dataset demonstrate that our learned model are effective for both weather-oriented clothing recommendation and pairing.






CHAPTER-1
INTRODUCTION

· Driven by the huge potential profit in clothing market, clothing classification [1, 2, 3], attributes recognition [4, 5, 6], and clothing retrieval [7, 8, 9] are receiving increasing interest in recent years. Clothing recommendation is a new-branch research work.
·  When people choose clothing to wear, weather information is the most important factor. As shown in Figure 1, different weather categories generally poss their own distinctive dresses.
·  Assume that when you get up in the morning, the system will suggest the most suitable clothing to you. What a fantastic day it is! However, how to define weather category is a key problem. 
· In this paper, we explore how to explain weather category and study a new topic of weather-oriented clothing recommendation. Firstly, the system can obtain weather information from user inputting or automatically acquire from websites, including temperature, humidity, wind scale, sunshine, rain, snow, overcast.
·  Then these weather information will be classified into 12 categories according to China Meteorological Administration n (http://www.cma.gov.cn/) suggested weather-clothing-classification.
· Weather-to-Garment system aims at two clothing recommendation scenarios. As shown in Figure 2. Firstly, a user can specify weather information, the system can recommend the most suitable clothing items from user s own album. 
· Secondly, when the user inputs one reference clothing item, the Weather-to-Garment system can suggest the most pairing clothing items, which is also suitable to the weather category. 
· As far as we know, this is the first work to solve this practical problem in computer vision field. Through experiments we observe that it is infeasible match weather category using low-level features extracted from clothing images directly. 
· The reason is that there exists big gap between low-level features and high-level weather categories. To narrow the semantic gap, we adopt middlelevel clothing attributes as a bridge. 
· In our work, we show that clothing recommendation can benefit from attributes learning that simultaneously optimizes a scoring function taken into visual features and clothing attributes classification. 



CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The correlation between weather and purchasing patterns for adult clothing has been studied in several papers such as [6], [7], but little research has been done specifically on the correlation between weather and purchasing patterns for children’s clothing. 
· Shopping for adult’s clothing and children’s clothing differs in several ways. Adults typically buy most adult clothing for themselves, while children’s clothing is typically bought for the child by her parent(s) or guardian(s).
·  As children grow, they routinely need larger clothes. For these reasons, it could be reasonable to believe that correlations between weather and purchasing patterns for adult clothing cannot be fully extrapolated to the children’s domain.
·  Shopping for children’s clothing could be associated with more planning or less spontaneity than shopping for adult clothing.


2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Accuracy Issues: Climate-based clothing recommendations rely on accurate, local weather data. However, weather stations might not always capture real-time or hyper-local variations in climate, especially in large or rural areas.
· bjectivity: People's clothing preferences vary significantly, even under similar weather conditions. For example, one person might feel comfortable in a T-shirt at 18°C, while another may prefer a jacket. Machine learning models may struggle to account for these subjective differences.
· Personal Data Collection: For a personalized clothing recommendation system to work, it might need access to personal data, such as user preferences, purchase history, or location data. This raises privacy concerns if data is misused or not adequately protected.
· Personal Data Collection: For a personalized clothing recommendation system to work, it might need access to personal data, such as user preferences, purchase history, or location data. This raises privacy concerns if data is misused or not adequately protected.


2.2. PROPOSED SYSTEM

· The system consists of several integrated modules. First, a Weather Prediction Module uses time-series forecasting and classification algorithms to analyze current and forecasted weather conditions, including temperature, humidity, wind speed, and precipitation, providing accurate environmental data. 
· This data feeds into the User Profile and Preference Module, which utilizes collaborative filtering and content-based filtering to tailor recommendations to the individual's past clothing choices, preferences, and lifestyle habits.
· The Clothing Item Suggestion Module processes the weather and user profile data to recommend specific clothing items, utilizing classification models to suggest attire based on factors such as temperature, wind, and precipitation.
·  It also considers clothing compatibility and layering, which is handled by the Context-Aware Recommendation Module, ensuring that users are advised on how to adapt their outfits based on factors like time of day, location, and activities. This module can employ techniques such as contextual bandits to make real-time adjustments to the suggestions.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Tailored to Individual Preferences: AI-based systems can analyze individual preferences, including preferred clothing types, colors, and fabric choices, to provide personalized recommendations based on the current weather conditions.
· Instant Decision-Making: Instead of spending time deciding what to wear based on unpredictable weather, a machine recommendation system can offer quick, data-driven suggestions. This is especially useful for people with busy schedules.
· Optimal Weather-Appropriate Clothing: AI can suggest clothing that is ideal for the current weather, helping individuals feel more comfortable and avoid the discomfort of being overdressed or underdressed.
· Sun Protection: By factoring in UV levels, machine recommendations can suggest clothing that protects from harmful sun exposure, such as recommending hats, sunglasses, or long sleeves when UV levels are high.









2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005










2.5 MODULE DESCRIPTION
· Weather Prediction Module
· User Profile and Preference Module
· Clothing Item Suggestion Module
· Context-Aware Recommendation Module


Weather Prediction Module
· Objective: This module processes real-time weather data to provide accurate and up-to-date information about current and forecasted weather conditions (e.g., temperature, humidity, wind speed, UV index, and precipitation).
· Machine Learning Techniques:
· Time Series Forecasting: Techniques like ARIMA, LSTM (Long Short-Term Memory networks), and GRU (Gated Recurrent Units) are commonly used to forecast temperature, humidity, and other weather parameters based on historical data.
· Weather Classification: Algorithms such as Random Forest, Support Vector Machines (SVM), or Deep Neural Networks (DNNs) can be trained to classify weather into categories (e.g., sunny, rainy, snowy, etc.), which helps in suggesting the appropriate clothing based on the expected conditions.
· Regression Models: Linear regression or Gradient Boosting Models (GBM) can be used for predicting temperature or specific weather variables that directly influence clothing choices.


User Profile and Preference Module
· Objective: This module gathers user data, including their clothing preferences, lifestyle habits, and responses to weather conditions, to personalize the recommendations.
· Machine Learning Techniques:
· Collaborative Filtering: Used in recommendation systems to analyze past user behavior (e.g., previous clothing choices based on weather) and suggest items based on similar users. Matrix Factorization or Nearest Neighbor techniques can be employed to identify patterns in user preferences.
· Content-Based Filtering: Focuses on recommending items based on the specific characteristics of the clothing (e.g., type of clothing, material, color) and the weather conditions. It uses models like TF-IDF (Term Frequency-Inverse Document Frequency) or neural networks for feature extraction and recommendation.
· Reinforcement Learning: This can be used to continually adapt recommendations based on the user’s feedback or interaction with the system, allowing for better personalization over time.



	Clothing Item Suggestion Module
·  Objective: This module processes weather data and user preferences to generate specific clothing recommendations, factoring in both climate conditions and user tastes.
· Machine Learning Techniques:
· Classification Models: Use algorithms such as Decision Trees, Naive Bayes, or Logistic Regression to classify clothing types based on weather conditions (e.g., "wear a jacket" for cold weather, "wear shorts" for hot weather).
· Deep Learning: Convolutional Neural Networks (CNNs) or Recurrent Neural Networks (RNNs) can be trained to handle sequences of user preferences or specific seasonal patterns in clothing choices and recommend specific items based on contextual cues (e.g., a winter jacket or a raincoat).
· Rule-Based Systems: A set of pre-programmed rules can combine environmental data (temperature, wind, precipitation) with clothing features to generate straightforward recommendations. For example, "If the temperature is below 10°C, recommend a coat."


Context-Aware Recommendation Module
· Objective: This module incorporates real-time context into the recommendations, factoring in specific conditions like time of day, location, and activities.
· Machine Learning Techniques:
· Contextual Bandits: This technique is an extension of multi-armed bandit problems and is used to recommend clothing based on real-time environmental and user context (e.g., whether the user is heading to work or going for a run).
· Multimodal Learning: Combining data from various sources, such as weather, user preferences, and activity, can be achieved through multimodal learning models that incorporate information from sensors, wearables, or environmental inputs.
· Recurrent Neural Networks (RNNs): Can track the temporal aspect of a user's behavior and clothing choices, adjusting recommendations according to the time of day, past behavior, or immediate needs.






CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION
· In this work, we developed a practical weather-oriented clothing recommendation and pairing system, given the weather information, the system can automatically recommend the most suitable clothing from the user s personal clothing album, or intelligently suggest the most pairing one with the user-specified reference clothing. 
· To learn and evaluate the model, we collected a large clothing dataset Weather-toGarment (WoG) with full attribute and weather-category annotations. 
· We use clothing attributes as a mid-level bridge to narrow the gap between low-level features and the high-level weather categories. 
· The result showed the effectiveness of the clothing attributes recognition and recommendation model. We also analysed the pairing results, which generally conform with common sense.

