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Abstract. Supply chain management and typical small scale independent
retailer’s poor infrastructure, poor management approach, makes Supply chain
management at state-of-the-art levels is challenging in the present situation. There
are mainly unorganized retailers dominating the Indian retail market. Retailers
who are haphazard homogeneous class present in today’s markets. There has been
a significant growth in organized retailers entering the retail industry in recent
years. There are several drawbacks associated with the existing supply chain that
serves mainly independent retailers. Among the current supply chain’s major dis-
advantages are numerous intermediaries, wastage and quality degradation, poor
infrastructure, and high costs. These observations explore ways of improving trans-
portation and supply chain management within the food processing industry. Sev-
eral factors contribute to the inefficiency of transportation and handling systems.
This results in a lack of consistency in the supply of quality raw materials to pro-
cessing, packaging, and distribution companies. In today’s competitive market,
it is extremely difficult to successfully maintain high quality, low cost products
without any additional costs from suppliers. As a network process, supply chain
management involves people, organizations, information, activities, and resources.
Uncertainty and variation in supply affect supply chain accomplishment, so SCM
must be able to accommodate them. A Streamlining supply chains in an effective
way is through information sharing systems. In our proposed system the quality
classification of food products with expiry dates using machine learning tech-
nique improves the SCM. The system uses XGBOOST algorithm which makes
the classification with perception and clarification than K-Means algorithm.
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1 Introduction

It comprises people, firms, movements, information, and assets as part of a seamless,
integrated, non-segregated network. The food processing industry is one where supply
chain management is especially critical to ensure high quality, low costs, and limited
raw material resources. Raw materials have to be of high quality and be used in safe
conditions for the food industry to carry off a high caliber finished edibles [1, 3].

A successful SCM involves coordinating input and output of statistics, material, and
financial amenities throughout all of the participating organizations. This ensures that
the right product is at the right place, in the right condition, at the right time, and at
the right price. Managing supply chain is a vital part of marketing goods and services.
It’s crucial to realize that SCM not only reduces costs, but also maintains the quality of
goods and services. In varied sectors around the world, supply chains play a major role
in this direction [2, 5].

Marketing perishable foods, like fruits and vegetables, are largely dependent on
supply chains. A wide range of climatic conditions, geographical spread of production,
pre- dominantly in rural areas, numerous utilization ways, and Because of poor supply
chain infrastructure, Fruit and Vegetable supply chain management systems are more
complicated. Marketing experts argue that proper SCM can not only increase their profit
margins and efficiency, In addition it enhancing the welfare of different groups, such as
farmers, wholesalers, and consumers, eco-friendly products also enhance the welfare of
society as a whole [6, 4].

2 Existing System

Manufacturing supply chains have historically been studied as individual processes by
researchers and practitioners. The supply chain has become increasingly critical over
the years due to its performance, design, and analysis [8, 10, 12].

There has been a significant increase of attention to manufacturing due to a number
of factors, rising manufacturing expenses, shrinking manufacturing bases, shortened
product life cycles, balancing the playing field within manufacturing, and globalization
of markets [9, 13].

Currently, most of supply chain management systems are based on manual oper-
ations. Its main task is to accept requirements from different areas, verify them and
process. The need for computerization arose because of inaccuracy and irregularities.
The technology based supply chain management systems heavily rely on either block
chain or hardware components like RFID connections, which increases the cost and
maintenance of the system. It also has a high probability of system failure if components
are not check regularly [7, 11, 14].
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3 Proposed System

A Supply Chain is a process, where the products are accurately tracked from their
origin to the final consumer. It involves multiple planning processes for organizing the
supply chain, demand chain, production chain, distribution chain, operations chain, and
sales channel. Using pandas and from H20 XGBoost library, the expiry date analysis
was performed Visualization through graph and training had been done using XGboost
algorithm for which google colab platform is used

This trained mode is then used to classify the expiry dates of food products available
at the store and classifies the food products according to their expiration dates.

e Using Web UI, the interface between the manufacturer and the retailer will be achieved.

o Shelflife and estimated time of delivery can be analysed using algorithm like XGBoost
algorithm, haversine distance method.

e On demand orders, the shortest and efficient way can be found for on-time delivery.

An owner/retailer can use this analysis to determine the sequence in which products
should be consumed.

4 Implementation

Shelf life is the key aspect in every delivery mechanism. The database of packed product
is examined and classified according to their shelf life.
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Fig. 1. Process Flow Diagram of Food Product Classification
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Name Category SubCategory Expiry_date

Premia Tea Masala Dairy & Beverages Beverages 03-01-2021
Amul Butter Dairy & Beverages Dairy 09-01-2021
Society Tea Dairy & Beverages Beverages 02-01-2021
Wagh Bakri Premium Leaf Tea Pouch Dairy & Beverages Beverages 06-01-2021
Brooke Bond Red Label Tea Dairy & Beverages Beverages 09-01-2021
Tata Tea Agni Dairy & Beverages Beverages 06-01-2021
Brooke Bond Red Label Natural Care Tea Dairy & Beverages Beverages 07-01-2021
Girnar Royal Cup Tea Dairy & Beverages Beverages 09-01-2021
Tata Tea Premium Dairy & Beverages Beverages 09-01-2021
Taj Mahal Tea Dairy & Beverages Beverages 07-01-2021
Tata Tea Gold Dairy & Beverages Beverages 09-01-2021
Society Masala Tea Dairy & Beverages Beverages 10-01-2021
Wagh Bakri Navchetan Tea Dairy & Beverages Beverages 05-01-2021
Nutralite Fat Spread Dairy & Beverages Dairy 06-01-2021
Tetley Lemon & Honey Green Tea Bags Dairy & Beverages Beverages 04-01-2021
Brooke Bond Taaza Tea Dairy & Beverages Beverages 05-01-2021
Mother Dairy Pasteurized Butter Dairy & Beverages Dairy 07-01-2021
Delicious Fat Spread Dairy & Beverages Dairy 02-01-2021
Tata Tea Gold Care Dairy & Beverages Beverages 01-01-2021
Lipton Green Tea Bags - Honey Lemon Dairy & Beverages Beverages 08-01-2021
Society Masala Flavour Tea Pouch Dairy & Beverages Beverages 05-01-2021
Amul Garlic & Herbs Buttery Spread Dairy & Beverages Dairy 09-01-2021
Tata Tea Teaveda Dairy & Beverages Beverages 08-01-2021
Girnar Detox Desi Kahwa Green Tea Dairy & Beverages Beverages 03-01-2021
Amul Butter School Pack Dairy & Beverages Dairy 09-01-2021
Brooke Bond Taj Mahal Tea Bags Dairy & Beverages Beverages 07-01-2021
Nutralite Fat Spread UKE Dairy & Beverages Dairy 06-01-2021
Girnar Jumbo Gulabi CTC Leaf Tea Dairy & Beverages Beverages 08-01-2021
Lipton Green Tea Bags - Pure & Light Dairy & Beverages Beverages 03-01-2021

Fig. 2. Sample dataset of E-commerce Products

E-commerce product dataset is fetched from Kaggle.com which consists of 8650
entries which has product id, product name and products expiry dates.

The classified dataset is then used to calculate the reachability zone for the products
i.e. within local area, District and state.

Retailer is the end person to whom the products will be delivered. Retailer will access
the portal and define the delivery location.

Haversine formula is then implemented to estimate delivery time.

The products that are reachable to the preferred retailer location are sorted and
displayed to the retailer.

The retailer can place order and can view their delivery status.

The portal is then updated, once the product is delivered
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5 Results

The product dataset from the manufacturer is preprocessed and cleaned and is further
send for classification. The dataset is consists of various food products with mentioned
expiry date. The classified expiry dates are plotted on Y-axis and corresponding count
of products on X — axis. The result shows the graphical representation of number of
products with respect to expiry date and the results will vary from date to date with the

scale of number of products.

According to the shelf life of classified products and delivery time estimation the list

of reachable products is displayed to retailer.

The Fig. 6 shows the distributor location and the geographical boundaries for a

product which are estimated using their shelf life.



Expiry Classification and Improved Efficient Delivery Mechanism 707

Number of daily expiring products to expiry date

2021-01-03

2021-01-01

2021-01-09

2021-01-10

2021-01-08

Date

2021-01-04

2021-01-06

2021-01-05

2021-01-02

2021-01-07

0 50 100 150 200 250

Number of daily expiring products

Fig. 5. Classification of Products. X — Axis: Number of daily expiring products. Y — Axis: Expiry
date

secog 108
Sector 99a 7 sector98
A

Sector 814

/
¥ Tora G
g Nod Manesar ) W | \ Leaflet | Data by © OpenSiresthtap, under ODbL.

Fig. 6. Cluster of distributors location

6 Scope

This system is used for classification of food products expiration period. The scope
of this system is to build an easy and handy food supply chain which can be used in
different industries like food processing, packaging and distribution. It can be used to
provide suggestion on the accurate way to utilize of the food project. For example, if
the food has reached at over stale stage, the suggestion regarding composting will be
provided to the user via notification that ensures the food is not wasted, but utilized
optimally.
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7 Conclusion

Planning the path of a material in a supply chain is what supply chain planning is all
about and the most important part of this journey is sales distribution before it expires.
Therefore, categorizing products according to their expiration dates will help increase
revenue. The visualized classification of expiration dates of products will assist the
owner/retailer in planning/determining the sequence of products to be consumed first.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.
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