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Abstract
Food ERP (Enterprise Resource Planning) is a software
solution that streamlines and automates business processes
in the food industry. The goal is to improve efficiency,
productivity, and profitability by integrating all operations
into one centralized system. Our application of Food ERP is in
college canteen, where long queues and waiting times can
be a major problem for students & faculties. By implementing
a Food ERP solution that uses data regression and predictive
analytics, college can offer a pre-order and purchase service,
allowing customers to place their orders in advance and
avoid the queues altogether. The pre-order and purchase
service works by allowing customers to place their orders
online or offline like cash on delivery through a mobile
application.



Introduction
Food ERP refers to a software solution that integrates all aspects of food preparation

and delivery into one centralized system, while predictive analytics uses data regression
algorithms to analyze data and make predictions about future trends. By implementing a
pre-order and purchase service that uses these technologies, college canteens can help
customers avoid long queues and reduce waiting times.

With Food ERP, college canteens can track inventory levels in real-time and
automatically generate purchase orders when inventory falls below a certain threshold.
This can help ensure that the canteen always has the necessary ingredients and supplies
to prepare food and reduce the risk of stock-outs. It is all included in the mobile
application.

Additionally, Food ERP can be used to manage recipes and ingredient lists, which can
help ensure consistency in food preparation and quality.



Objective
Develop a comprehensive Food ERP system: The primary objective of this project is

to design and develop a Food ERP system specifically tailored for the food industry.

Implement data regression techniques for sales prediction: The project aims to
utilize data regression techniques to analyze historical sales data and identify patterns,
trends, and correlations that can help predict future sales of food products.

Enhance demand forecasting accuracy: Accurate demand forecasting is crucial for
optimizing resource allocation and minimizing wastage in the food industry.

Enable real-time visibility into inventory levels: Efficient inventory management is
essential for maintaining optimal stock levels, reducing holding costs, and avoiding
stockouts.

Develop a scalable and user-friendly system architecture: The project aims to
design and develop a scalable system architecture that can handle large volumes of data
and adapt to changing business requirements.



Literature Survey
In recent years, there has been significant research and development in the field of

sales prediction using various techniques and methodologies. This literature survey aims to
explore and analyze the existing research and industry practices related to sales forecasting
in the food industry, focusing on predicting future sales of food products.

Time Series Analysis:
It is a widely used technique for sales forecasting, especially in industries with seasonality
and trends. In the food industry, seasonal variations and cyclical patterns are common,
making time series analysis an effective tool. Research by Box and Jenkins (1976) introduced
the Auto Regressive Integrated Moving Average (ARIMA) model, which has been widely
adopted for sales forecasting.

Machine Learning Algorithms:
It have gained popularity in sales forecasting due to their ability to handle complex patterns
and large datasets. Techniques such as regression models, decision trees, random forests,
and neural networks have been applied to predict food sales. For instance, Chen et al. (2014)
proposed a support vector regression model combined with principal component analysis
to forecast food sales, achieving improved accuracy compared to traditional methods.



Demand Drivers and External Factors:
Predicting food sales requires considering various external factors that influence demand.
Researchers have explored the impact of factors such as weather conditions, holidays,
promotions, and competitor activities on sales. For example, Karray and Akrout (2010)
investigated the effect of weather conditions on fast-food sales, demonstrating a correlation
between temperature, precipitation, and sales volume. Integrating these external factors
into forecasting models can enhance accuracy and provide valuable insights for decision-
making.

Data Mining and Pattern Recognition:
Data mining techniques have been employed to extract meaningful patterns and trends
from large sales datasets. Association rule mining, clustering, and classification algorithms
have been applied to identify relationships between different food products, customer
preferences, and sales patterns. A study by Kotsiantis et al. (2006) utilized data mining
techniques to analyze food sales data and identified significant rules and patterns that
contributed to sales prediction.



Integration of Social Media and Sentiment Analysis:
With the rise of social media, researchers have explored the use of sentiment analysis and
opinion mining to predict consumer behavior and sales trends. Huang et al. (2015) employed
sentiment analysis of food-related tweets to predict food sales, demonstrating the potential
of social media data for accurate sales forecasting.

Hybrid Approaches:
Several studies have proposed hybrid approaches that combine multiple forecasting
techniques to improve accuracy. Hybrid models integrate the strengths of different
algorithms, such as combining statistical methods with machine learning algorithms or
combining time series analysis with data mining techniques. These hybrid models have
shown promising results in food sales prediction. For instance, Lai et al. (2014) developed a
hybrid model combining ARIMA, support vector regression, and neural networks, achieving
enhanced accuracy compared to individual models.



One application of Food ERP is in college canteens,
where long queues and waiting times can be a major
problem for customers. By implementing a Food ERP
solution that uses data regression and predictive analytics,
colleges can offer a pre-order and purchase service, allowing
customers to place their orders in advance and avoid the
queues altogether.

The pre-order and purchase service works by allowing
customers to place their orders online or through a mobile
application. Customers can choose from a variety of food
options, select the time they want their order to be ready,
and pay for their order. Customers can book their orders in
the morning time, allowing them to plan their day better
and avoid the stress of having to wait in long queues during
peak hours.

Proposed Idea



The order data is then fed into the Food ERP system,
which uses data regression algorithms to analyze the data
and predict the necessary stocks required for preparing food
for the next week. This predictive analysis is based on the
previous week's order data and takes into account factors
such as the time of day, day of the week, and seasonality
trends.

The main use of Data Regression is in predictive
analytics so that college canteens can ensure that they have
the necessary ingredients and stocks to prepare the pre-
ordered food so that they can avoid food wastage and
stocks’ cost. This approach not only reduces waiting times
for customers but also improves efficiency and reduces costs
for the canteen. Finally, Food ERP can be used in college
canteens to automate billing and payment processes. The
system can generate invoices automatically and process
payments online, reducing the need for manual billing and
reducing the risk of errors. This can save time and improve
the accuracy of financial reporting.



1. Data Collection:
The first step in developing the proposed model is to collect relevant data. Historical sales data
from previous periods will be gathered, including information such as product details,
quantities sold, dates, and any other relevant attributes.

2. Data Preprocessing:
Once the data is collected, it needs to be preprocessed to ensure its quality and compatibility
with the regression model. This step involves tasks such as data cleaning, handling missing
values, removing outliers, and normalizing the data.

3. Feature Engineering:
It involves transforming the raw data into meaningful features that capture relevant patterns
and relationships. Various techniques will be employed, such as creating time-based features
(e.g., day of the week, month, season), incorporating lag variables (e.g., previous day's sales), and
encoding categorical variables (e.g., product categories, holidays).

4. Regression Model Selection:
Several regression algorithms can be considered, such as linear regression, polynomial
regression, decision tree regression, random forest regression, or support vector regression. The
choice of the model will depend on the characteristics of the data, the complexity of the
problem, and the desired level of interpretability and performance.



5. Model Training and Validation:
The selected regression model will be trained using the preprocessed dataset. The dataset will
be split into training and testing sets, with a significant portion reserved for validation purposes.
The model will learn from the historical sales data, identifying patterns and relationships
between the input features and the corresponding sales values. The model's performance will
be evaluated using appropriate metrics such as mean squared error, root mean squared error,
or R-squared value.

6. Predictive Analysis:
Once the model is trained and validated, it will be ready for predictive analysis. For each food
product, the model will take as input the relevant features for the upcoming day, such as date,
external factors, and any other pertinent variables. The model will then generate a sales
prediction for that product.
7. Reporting and Visualization:

The final step in the proposed model is to generate reports and visualizations that present the
sales predictions in a clear and actionable format. Businesses can access intuitive dashboards or
customized reports that provide insights into which food products are likely to experience good
sales, allowing them to plan their resources, adjust production quantities, optimize inventory
management, and strategize marketing and promotional activities effectively.
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Future Works
Recommendation Systems: Future works could explore the development of

recommendation systems that provide personalized product recommendations to
customers based on their preferences and buying history. By leveraging machine learning
algorithms and customer profiling techniques, businesses can offer tailored suggestions to
individual customers, increasing the likelihood of a purchase.

Data Visualization and Reporting: An important aspect of the project's future works
could be the development of comprehensive data visualization and reporting capabilities.
Businesses require clear and concise reports that present the predicted sales, inventory
levels, and other relevant metrics in an easily understandable format.

Deployment in Cloud Environments: Future works could involve deploying the food
sales prediction system in cloud environments, such as Amazon Web Services (AWS),
Microsoft Azure, or Google Cloud. Cloud deployment offers scalability, flexibility, and cost-
effectiveness, allowing businesses of all sizes to access and leverage the system's
capabilities.



Future Works
Enhanced Predictive Models: As the project progresses, future works could focus on

refining and enhancing the predictive models used to forecast food sales. This could
involve exploring more advanced machine learning algorithms, such as deep learning
models, ensemble models, or hybrid models that combine multiple techniques.

Integration of External Data Sources: In order to improve the accuracy of sales
predictions, future works could involve integrating additional external data sources. These
could include factors such as social media data, customer reviews, competitor analysis,
economic indicators, and demographic information. By incorporating these diverse
datasets into the prediction models, businesses can gain a deeper understanding of
consumer behavior and market trends, enabling them to fine-tune their strategies and
offerings.

Real-time Data Integration: To make the system more responsive and adaptive,
future works could focus on integrating real-time data streams into the prediction process.
This could involve incorporating data from point-of-sale systems, online platforms, and IoT
devices that capture information on customer preferences, purchasing patterns, and
product availability.
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Conclusion

Food ERP and predictive analytics can help college
canteens to offer a pre-order and purchase service
that improves customer experience and reduces
waiting times. By using data regression algorithms,
the system can predict the necessary stocks
required for preparing food for the next week,
ensuring that the canteen has the necessary
ingredients and stocks to prepare the pre-ordered
food. This approach not only benefits customers but
also improves efficiency and reduces costs for the
canteen.
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