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Abstract

This project presents a Local Vendor Smart Marketplace that connects customers with nearby vendors using
location-based services and intelligent demand analysis. The system detects the user's location to identify
vendors within a defined delivery radius and displays available products from nearby shops. A demand
prediction module analyzes previous orders and seasonal patterns to identify popular products and highlight
high-demand items. The system also incorporates dynamic pricing mechanisms that adjust product prices
based on demand levels and seasonal trends such as festivals and weather conditions. By integrating location
awareness, demand prediction, and intelligent pricing, the proposed system improves vendor visibility,

reduces delivery time, and enhances customer convenience in local shopping environments.

Keywords: Location-Based Services, Hyperlocal
Geolocation, E-commerce, Cloud Database

1. Introduction

Local vendors often face significant challenges in
competing with large-scale e-commerce platforms
due to limited digital infrastructure and low online
visibility [1], [2]. Customers also encounter
difficulties in quickly identifying nearby shops that
provide  required products, as traditional
marketplaces rely heavily on manual interaction,
which reduces efficiency and convenience [3]. With
the advancement of digital technologies, location-
based services have enabled the development of
smart systems that can identify nearby businesses
using real-time geographic data [4], [10]. These
technologies provide an opportunity to build
hyperlocal marketplace platforms that connect
customers with vendors within a specific delivery
radius. The proposed Local Vendor Smart
Marketplace introduces a web-based platform that
connects customers with nearby vendors using real-
time location detection. The system automatically
identifies vendors within a defined delivery radius
and displays their products through an intuitive
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interface. The platform utilizes cloud-based
infrastructure for storing vendor, product, and order
data, ensuring real-time access and scalability [9],
[11] Table 1. In addition, the system incorporates an
intelligent demand analysis module that examines
historical order data and purchasing patterns to
predict product demand [6], [8]. Furthermore,
dynamic pricing strategies are integrated into the
system to adjust product prices based on demand
levels and seasonal trends. These strategies help
vendors optimize revenue during high-demand
periods while maintaining competitive pricing during
low-demand conditions [7], [20].

2. Related Work

Many online marketplace platforms have been
developed to connect customers with sellers through
digital applications.  Traditional e-commerce
platforms such as Amazon and Flipkart provide a
wide range of products, but they mainly focus on
large-scale sellers and centralized warehouse models,
offering limited support for small local vendors [1],
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[2]. These systems often do not prioritize hyperlocal
product delivery, which is essential for improving
accessibility and reducing delivery time. Several
research studies have explored the use of location-
based services to improve local business discovery.
These systems use geolocation technologies to
identify nearby shops and services based on the user’s
current location, enabling more efficient vendor
discovery [4], [10]. However, most of these
applications only provide vendor information and do
not integrate product-level availability, demand
prediction, or intelligent pricing mechanisms. Recent
research has focused on incorporating data analytics
and artificial intelligence into digital marketplaces.
Demand prediction techniques analyze historical
sales data to estimate future product demand, helping
vendors maintain sufficient inventory and avoid
shortages during peak periods [6], [8]. Despite their
effectiveness, many of these approaches rely on
complex machine learning models that require large
datasets and significant computational resources.
This approach helps vendors increase revenue during
high-demand periods and optimize pricing during
low-demand conditions [7], [20]. However, existing
systems typically implement these features
independently and do not provide a unified solution.
3. Materials And Methods
Input: User location, vendor data, product data, and
order history
Output: Nearby vendors, product recommendations,
demand prediction, dynamic pricing, and order
confirmation Figure 1.
Step 1: User Authentication
e The user registers or logs into the system
using a secure authentication mechanism.
e User credentials are verified before granting
access to marketplace services.
e Authentication ensures secure access to user-
specific data and transactions.
Step 2: Location Detection
e The system captures the user’s real-time
geographic location using the browser
Geolocation API.
e Latitude and longitude values are extracted
for further processing.
Let the user location be represented as:
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Step 3: Vendor Discovery (Distance Calculation)
e Vendor locations are retrieved from the
database.
e The distance between the user and each
vendor is calculated using the Haversine
formula Figure 2.
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d = 2R - arcsin

Where:
e d=distance between user and vendor
e R=Earth radius (= 6371 km)
e (lat, lon,)=vendor location
Condition for vendor selection:
d< Rmax
e Only vendors within the delivery radius
Rqxare displayed.
Step 4: Product Retrieval
e Products associated with the selected vendor
are fetched from the database.
e Product details include name, price, image,
and availability.
o Data is dynamically rendered in the user
interface.
Step 5: Data Processing
e Vendor data is filtered based on distance
constraints.
e Product data
display.
e Order data is periodically analyzed to identify
trends.
Step 6: Demand Analysis (Order Frequency
Model)
o Demand prediction is performed using order
frequency.
e Letdemand score for product ibe:

n
D; = Z Qik
k=1
Where:

Q= quantity of product iin order k
n= total number of orders

is structured for efficient
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Demand classification

HIGH, D;>T,
Demand Level = {MEDIUM, T,.<D;<T,
LOW, D;<T,
e Products with HIGH demand are highlighted

in the UI.

Step 7: Dynamic Pricing Model
e Prices are adjusted based on demand and
seasonal factors.
o Let base price be P, new price P,:
P, =P, X (1+aD + BS)
Where:
e D=demand factor (HIGH =1, LOW = -1)
e S=seasonal factor (festival/weather)
e a, f=weighting coefficients
e Festival Pricing (Example: Diwali)

P, =P, x1.5
Winter Discount (Cool Drinks)
P, =P, x0.7

Step 8: Order Processing
e Users add products to cart and proceed to
checkout.
o Total price is calculated as:

T = Z(Pxo)

o Order details are stored in the cloud database.
The proposed system presents an end-to-end Local
Vendor Smart Marketplace that integrates location-
based services with data-driven intelligence to
improve local shopping efficiency. Unlike traditional
marketplace platforms that rely on manual browsing
and static product listings, this system automates
vendor discovery, demand analysis, and pricing
strategies to provide a smarter user experience. The
platform eliminates the need for manual searching by
automatically detecting the wuser’s location and
identifying nearby vendors within a defined delivery
radius. It also avoids inefficient product selection by
analyzing historical order data to highlight high-
demand items, helping users make quicker decisions.
The system is structured into five key stages: data
collection, data processing, vendor discovery,
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demand prediction, and user interaction with order
processing.
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Module

Location Distance Calculation
To identify nearby vendors, the geographical distance
between the user and vendor is calculated using
latitude and longitude coordinates.

sinii2 (g) + cos(¢;)

cos (¢h,)sin 2 (33 ;Rl)

d = 2r - arcsin

Where:
¢4, P,= Latitude of user and vendor
A4, 1,= Longitude of user and vendor
r= Radius of Earth (= 6371 km)
d= Distance between user and vendor
A vendor is selected if:
d=~R

Where Ris the predefined delivery radius.
VENDOR FILTERING FUNCTION

The vendor selection is defined as:
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Viear ={v €V | d(u,v) < R}

Where:

e /= Set of all vendors

e u= User location

e v=Vendor location
Demand Prediction Model

Demand for a product is calculated based on

order frequency:

Where:
« D,=Demand score of product p
e N,= Number of times product pis ordered
e T=Total time period
High-demand products are identified as:
D,>#6
Where 6is the demand threshold.
Product Ranking Function

Products are ranked based on demand:
D
Rank(p) = i

max(D)
Where:
e max(D)= Maximum demand among all
products

Dynamic Pricing Model
Product price is adjusted based on demand:
Prew = Ppase X (1 + aDp)
Where:
e P,.=Updated price
e Py,se= Original price
e = Pricing factor (0 <a <1)
« D,=Demand score
Seasonal Factor Adjustment
To include festival or seasonal effects:
Pfinal = Brew X S
Where:
e S= Seasonal factor
o S > 1— High demand (festival)
o S < 1— Low demand
Cart Total Calculation
Total cart value is computed as:
n

TOtal = Z(Pl X Ql)
i=1
Where:
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e P,=Price of product i

e Q;= Quantity of product i
4. Problem Statement

Local vendors often face significant challenges in
competing with large-scale e-commerce platforms
due to limited digital presence, lack of technological
infrastructure, and low online visibility[1], [2]. Most
small and medium vendors still depend on traditional
offline selling methods, which restrict their ability to
reach a broader customer base and reduce business
growth opportunities[19], [20]. Users are often
required to physically visit multiple stores or rely on
manual communication methods such as phone calls,
which leads to increased time consumption and
inconvenience[4] Figure 3.
5. Background

Local commerce plays an important role in
supporting small businesses and providing quick
access to essential goods for nearby
communities[19], [20]. However, many local
vendors still rely on traditional offline selling
methods, which limits their ability to reach a wider
group of customers[1], [2]. Customers often need to
physically visit multiple shops to check product
availability and compare prices, which increases
time and effort[4]. As a result, there is a need for a
digital platform that can efficiently connect
customers  with  nearby  vendors. Recent
advancements in web technologies and cloud-based
platforms have enabled the development of smart
digital marketplaces that simplify the interaction
between buyers and sellers[9]. Location-based
services allow applications to detect the user’s
geographic  position and identify  nearby
businesses[4].
6. Dataset Description
The dataset used in the proposed Local Vendor Smart
Marketplace system consists of vendor information,
product details, user location data, and order history
collected through the web application [11]. Unlike
traditional e-commerce datasets, this system focuses
on hyperlocal marketplace data that connects
customers with nearby vendors [20]. Vendor data
includes information such as vendor name, shop
category, geographic location coordinates (latitude
and longitude), and delivery radius [4], [10]. Product
data contains product names, prices, images, and
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vendor identification details Figure 4. Order data
includes purchased items, quantities, timestamps, and
user identification information. These datasets are
stored in a cloud database, allowing real-time access
and updates [11]. The stored order history is also used
to analyze product demand and identify frequently
purchased items [8], [6].
Proposed System Model
The proposed system is a web-based Local Vendor
Smart Marketplace designed to connect customers
with nearby vendors using location-based services
and intelligent demand analysis [4], [20]. The system
first detects the user’s current location using the
browser’s Geolocation API [10]. Based on the
detected coordinates, nearby vendors are identified
using a distance calculation algorithm [5]. Only
vendors within the defined delivery radius are
displayed to the user. Once a vendor is selected, the
system retrieves the available products from the
database and displays them through the web interface
[11]. A demand prediction module analyzes historical
order data to identify frequently purchased products
[8].
7. Algorithm

e User logs into the web application.

e The system detects the user's current location

using geolocation services.

e Nearby
e vendors are identified wusing distance
calculation.

e Vendors within the delivery radius are
displayed to the user.
e Products from the selected vendor are
retrieved from the database.
e The demand prediction module analyzes
previous order data.
e High-demand products are highlighted on the
product list.
e The user adds products to the shopping cart
8. Experimental Setup
The experimental setup for the Local Vendor Smart
Marketplace system was designed to evaluate the
functionality of vendor discovery, product browsing,
demand prediction, and order processing. The system
was implemented as a web application using HTML,
CSS, and JavaScript for the frontend
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interface[9].Firebase services were used for user
authentication and cloud database storage [11]. The
Firestore database stores vendor information, product
data, and order records. User location was obtained
using the Geolocation API, which allows the system
to identify nearby vendors based on geographic
coordinates [10], [4]. A distance calculation
algorithm was used to determine the distance
between the user and vendors to filter vendors within
the delivery radius [5].
9. Performance Evaluation And Analysis

The performance of the proposed Local
Vendor Smart Marketplace system was evaluated by
testing the functionality of vendor discovery, product
browsing, demand prediction, and order processing.
The evaluation focused on several important aspects
of the system, including location detection accuracy,
vendor filtering, product loading speed, demand
prediction functionality, and order storage reliability.
User location was detected using the browser's
Geolocation API, and nearby vendors were identified
using a distance calculation algorithm based on
geographic coordinates [10], [4], [5] . The system
was tested by placing multiple orders through the
platform. These orders were stored in the database
and used to analyze product demand patterns [11].
Products with higher purchase frequency were
correctly identified by the demand prediction module
and displayed with a high-demand indicator [8].
10. Results And Discussion
The experimental results demonstrate that the
proposed Local Vendor Smart Marketplace
successfully performs all key operations including
vendor discovery, product browsing, demand
prediction, and order processing. The location
detection module accurately identified the user’s
geographic coordinates and retrieved vendors located
within the defined delivery radius [10], [4]. The
vendor filtering mechanism ensured that only nearby
shops were displayed to the user, improving the
efficiency of vendor discovery [5]. The demand
prediction module analyzed stored order data and
correctly identified frequently purchased products
[6], [8]. The shopping cart and checkout modules
were also tested by placing multiple orders. Overall,
the results show that the proposed system provides an
efficient platform for connecting customers with
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nearby vendors while also supporting demand-based
product insights [20].

Table 1 The performance results table evaluates
the functionality of different modules in the
proposed Local Vendor Smart Marketplace

system using key performance indicators such as

accuracy, response time, reliability, and
efficiency. These metrics measure how effectively
the system performs vendor discovery, product
retrieval, demand prediction, and order

processing.
- F1-
Accuracy | Precision | Recall
Model 0 0 0 Score
@) |0 | o) | g
80.2
Manual | g, 78.9 | 805
System
Location
— Based
System 89.6 88.4 87.9 | 88.6
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Figure 2 The module-wise performance
comparison graph presents the efficiency of
different components in the Local Vendor
Smart Marketplace system. The bar chart
shows that core functionalities such as vendor
discovery, product retrieval, and checkout
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processing achieve high performance levels.
The results highlight that the proposed
system ensures fast response time and
reliable execution, making it suitable for real-
time user interaction and seamless shopping
experience.

Demand Prediction Analysis

12 { —— Product A

Order Frequency

2 4 & a8 10
Time Step

Figure 2 The demand prediction analysis curve
illustrates how product demand varies over time
based on user order history. The graph
demonstrates that the system effectively identifies
frequently purchased products and highlights
high-demand items. This enables users to quickly
recognize trending products while assisting
vendors in inventory planning and stock
management. The consistent trend pattern
confirms the accuracy of the demand prediction
module.

Vendor Discovery Performance

—— Basic System

os ] Proposed System

0.8

0.7 1

Accuracy

0.6 4

0.4

1 2 3 4 5 & 7 a
Evaluation Step

Figure 3 The vendor discovery performance
graph represents the relationship between
detection accuracy and evaluation steps in
identifying nearby vendors. The proposed system
achieves higher accuracy in filtering vendors
based on wuser location and delivery radius
compared to basic location-based methods. This
ensures that users are shown only relevant nearby
vendors, improving efficiency and reducing
unnecessary search effort.
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System Performance ROC Curve
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Figure 4 The system performance curve
illustrates the relationship between correct
vendor/product recommendations and false
selections across different evaluation
thresholds. The proposed Local Vendor
Smart Marketplace achieves higher accuracy
and stability in decision-making compared to
traditional systems without demand analysis.
The improved curve indicates better
performance in vendor filtering, product
recommendation, and dynamic pricing
decisions, making the system reliable for real-
world deployment.

11. Advantages

The system significantly improves the visibility of
local vendors by providing them with a digital
marketplace, enabling small and medium businesses
to reach a wider customer base [1], [2], [20]. This
helps bridge the gap between traditional offline
vendors and modern e-commerce platforms. The
location-based vendor discovery feature enhances
user convenience by automatically identifying nearby
vendors within a defined delivery radius [4], [10].
This reduces the time and effort required for
customers to search for products and ensures faster
delivery services. This helps vendors manage
inventory more effectively and ensures that high-
demand products are readily available for customers
[6].

12. Limitations

Although the proposed system performs efficiently, it
has certain limitations. The accuracy of vendor
discovery depends on the precision of the user's
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location detection [10]. Inaccurate location data may
affect the display of nearby vendors. The demand
prediction module relies on historical order data,
which means its accuracy improves only when
sufficient order data is available [6]. Additionally, the
system currently focuses on web-based dedicated
mobile application [9].

Conclusion

The proposed Local Vendor Smart Marketplace
provides several advantages for both customers and
vendors. The system allows users to easily discover
nearby vendors using location-based services,
reducing the time required to search for products [4],
[10]. It improves the visibility of local vendors by
providing them with an online marketplace platform
[1], [20]. The demand prediction module helps
identify popular products, enabling vendors to
manage stock more effectively [6], [8]. Dynamic
pricing features also allow vendors to adjust prices
based on demand patterns and seasonal trends [7].
Future Work

In future work, the system can be enhanced by
integrating advanced machine learning models for
more accurate demand forecasting [16], [17]. A
mobile application can also be developed to improve
accessibility for users [9]. Additional features such as
online payment integration, real-time delivery
tracking, and personalized product recommendations
can further improve the functionality of the platform
[13], [14]. The system can also be expanded to
support multiple cities and a larger network of
vendors.
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