Volume 10, Issue 4, April — 2025
ISSN No:-2456-2165

International Journal of Innovative Science and Research Technology
https://doi.org/10.38124/ijisrt/25apr1325

Leveraging Wi-Fi-Based Tracking for Enhanced
Conference Management and Exhibitor Value

Jerome Jayanathan Needhipathit; Akhil Duvvuru?

'Research Scholar Swiss School of Management Chennai, India
2| ead Bl Developer Hyderabad, India
Jerome.jayanathan@gmail.com; Akhilduvvurul0@gmail.com

Publication Date: 2025/04/22

Abstract: Embedded sensors and wireless networks have experienced substantial advancements in their design use
throughout recent years. Advanced sensors with wireless connectivity foster new application systems that improve
individuals' daily functions and independence and enhance their life quality. A detailed study about Wi-Fi-based monitoring
systems for smart conference management appears in this article to improve visitor experience while enhancing event
operation efficiency and providing exhibitors and organizers with data possibilities. The solution uses current Wi-Fi
infrastructure to enable immediate monitoring of visitors as they move through the event space without asking them for any
active involvement. The information collection enables strategic trade show sectioning as well as resource distribution
decisions while enabling stands and crowd control measures and exhibitor-specific feedback that leads to better market
engagement and operational performance. The research investigates essential privacy and ethical aspects by concentrating
on anonymous data handling and clear visibility and adherence to privacy rules. Events monitoring through Wi-Fi systems
proves to be an advantageous solution for modern event management which delivers benefits to exhibitors together with
attendees and organizers.
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. INTRODUCTION

Wireless communication technology development during
recent times has produced new possibilities for intelligent event
management systems. Wi-Fi-based tracking stands as an
excellent approach to enhance the management of large indoor
events such as conferences and exhibitions. The guest
circulation along with visitor behavior analysis in past events
relied on questionnaires and observational methods that failed
to provide quick feedback [1]. Real-time monitoring and data
collection occurs through Wi-Fi tracking methods by making
use of wireless networks already deployed at conference
venues. Event organizers can achieve precise and useful
information through this new method to maximize their
resources, boost visitor satisfaction and maintain uninterrupted
operations during events.

The monitoring system based on Wi-Fi technology
detects wireless signals emitted from devices owned by
conference-goers such as smartphones tablets or laptops Users'
mobile devices automatically detect Wi-Fi networks in the
venue so access points positioned exactly for signal detection
collect these signals Access points in the venue collect visitor
data including wireless device IDs together with signal strength
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readings along with timestamp data which allows for visitor
location identification and movement pattern evaluation as well
as time spent by guests [2]. Organizers use this information for
complete crowd behavior analysis and popular area
identification to detect high traffic periods which helps them
improve their crowd control and safety protocols.

Exhibitors gain large potential benefits through Wi-Fi-
based tracking systems to monitor booth activities and refine
their booth operational and marketing approach effectiveness.
Through Wi-Fi-based tracking exhibitors obtain important
statistical information that includes both individual visitor
counts as well as time spent and booth path data alongside
venue-wide analysis [3]. Booth layout plans and staff
assignments together with marketing activity optimization can
be improved by getting real-time visitor data that exhibits
maximize engagement with visitors. The advanced Wi-Fi
tracking systems enable exhibitors to obtain demographic
analysis data through user consent which helps them deliver
personalized communication and customized marketing
material and understand consumer habits better.

Successfully implementing Wi-Fi-based tracking requires
addressing various issues along with operational restrictions
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according to documentation [4]. Privacy issues emerge as the
main challenge when tracking personal devices because it
requires resolving user consent and data safety questions. The
position estimate accuracy can be negatively influenced by
environmental factors that include physical barriers and signal
interference as well as device unpredictability. A stable Wi-Fi
tracking system needs proper infrastructure deployment that
includes accurate positioning of access points together with
environmental calibration [5]. The combination of proper
design together with privacy regulation compliance makes Wi-
Fi tracking an essential element for smart conference
management to provide exhibitors and organizers enhanced
event quality along with higher value from participation.

FUNDAMENTALS OF WI-FI TRIANGULATION
FOR INDOOR POSITIONING

Wi-Fi positioning systems carry out interior space
location tracking by utilizing existing wireless local area
networks (WLANS) based on wireless access points (APs) or
routers. Such systems analyze multiple characteristics from
Wi-Fi signals that mobile devices emit and receive to determine
their positions. The system locates devices through signal data
exchanges while using the known Wi-Fi access point positions.

A Wi-Fi positioning system has different approaches to
determine the exact position of mobile devices. A device's
position can be determined via trilateration method by
establishing its distance from minimum three different access
points. Wi-Fi devices use Received Signal Strength Indicator
(RSSI) to calculate distances because it measures the received
signal power from each wireless access point [6]. Draw circles
adjacent to each entry point and mark the expected distance to
the tracked equipment through the diameter length of the
circles. The exact location of the device becomes visible at the
cross area between all drawn circles.

The acquisition of Wi-Fi fingerprints stands as one of the
most preferred methods for location tracking. The creation of
a radio map for the conference room area involves recording
RSSI measurements from numerous access points at
predetermined room positions. The system identifies the most
fitting analog between current visitor device RSSI
measurements and the precreated radio map during actual
conference events to predict device location. The
fingerprinting technique delivers improved precision in
navigation since it considers enlargement variables within
buildings that affect signal propagation [7]. Two advanced
signal analysis methods track Time of Arrival (ToA) or Time
of Flight (ToF) of signals to measure how long signals take to
reach access points and then determine the signal angle using
Angle of Arrival (AoA) with multiple antenna receivers.

A. Key Techniques used in Wi-Fi Triangulation
Below is an explanation of the methods utilized in Wi-Fi
triangulation for interior positioning:

» Trilateration

A device determines its position through Trilateration
which uses at least three Wi-Fi access points to measure their
distances. The calculation of distance depends on RSSI
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measurement [8]. The determined location of a device appears
where its virtual circles from each access point converge.

» Fingerprinting

The fingerprinting technique creates location signal maps
through collecting Wi-Fi Receive Signal Strength Indications
(RSSI) measurements from multiple known areas. A database
containing recorded signals undergoes comparison with current
device signals in order to establish its position point [9]. Interior
spaces prove compatible with this particular positioning
technique.

» Time of Flight (ToF) or Time of Arrival (ToA)

Clocking the time frame for Wi-Fi signals enables ToF or
ToA to detect distances between devices and access points. The
distance can be calculated from the travel time measurement
because the signal speed is already known. Users can expect
higher precision while this system requires dedicated hardware
equipment.

> Angle of Arrival (AoA)

Wi-Fi signal arrival angles at the access point serve as a
basis for AoA to calculate exact device locations. Multiple
antennas allow the system to find the direction where the signal
arrives. The device location becomes more precise when
multiselected access point data is combined.

B. Applications of Wi-Fi-Based Tracking in Conference
Management

Wi-Fi-based tracking systems offer multiple beneficial
operational applications for conferences and exhibits because
they enhance the services for planners and exhibitors according
to research [10]. Building applications with Wi-Fi tracking
features generates benefits in operational performance with
added value for attendee experiences.

» Booth-Level Analytics

The real-time capabilities of Wi-Fi tracking systems let
users track who visits which booths at what rate. Exhibitors
gain useful analytical data through this system which enables
them to assess their business performance through essential
metrics [11]. These metrics reveal the number of visitors per
booth to determine how popular their space was and how much
traffic it received. The measurement of average visitor stay
duration reveals how compelling the showcased products or
services are to audience members. Peak visiting hours help
exhibitors create effective plans for employee deployment
along with promotional activities. The visitor revisit rate
reveals both successful attraction methods and high interest
from visitors when monitoring their repeated attendance at the
event.

> Optimized Booth Pricing Strategy

Organizers of events can develop performance-based
booth pricing through analyzing tracked Wi-Fi data for creating
dynamic pricing models. Organizers who review past foot
traffic numbers throughout the conference areas can determine
superior prices for particular spots including entrances and
main stages and cafeterias. Organizers provide discounted rates
combined with incentives to booth owners in less crowded
areas to reach complete space utilization. Organizers can
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maximize value delivery by creating customized packages for
exhibitors based on expected visitor interactions thus
improving exhibitor and organizer benefits.

» Heatmaps for Venue Layout Optimization

The density and flow of visitors within the venue becomes
easy to analyze through the creation of heatmaps by processing
Wi-Fi tracking data. Such visualization tools gain organizers
valuable data which supports them to enhance traffic flow by
locating restrictive areas and planning more effective
movement routes for visitors. The layout design and additional
access point measures organized by managers help reduce
congestion thus regulating crowd density. Visitor movement
patterns obtained through heatmaps enable planning the
localization of all necessary resources including signage and
staff assistance points in addition to rest areas and emergency
exits.

» Enhancing Visitor Experience

Organizations implementing Wi-Fi-based tracking
systems will deliver enhanced experiences to conference guests
in their events. The implementation of event mobile
applications with location-based services enables organizers to
supply real-time indoor maps for attendees to easily find both
booths and conference rooms and additional common facilities.
Event visitors receive location-specific alerts for sessions and
booth offers as well as event updates through personalized
notifications [12]. Through its crowd density alerts the system
informs visitors about active and deserted areas throughout the
venue. Events benefit from enhanced participation when
adding gamification elements that reward attendee visits to
designated booths and support location-based gameplay
function during the program.
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1. ACCURACY ACHIEVABLE IN
CONFERENCE VENUES

The system utility directly depends on the exactness of the
Wi-Fi triangulation method within conference venues. Studies
show that the number of access points deployed as well as the
venue layout shape and positioning methodology and tracked
mobile devices uniquely determine the system accuracy shown
in Table 1.

The accuracy levels discovered in Wi-Fi positioning
systems span from 1 meter up to 20 meters in reporting.
Numerous estimates within this wide spectrum demonstrate
that the technology features variable characteristics. System
accuracy reaches 0.6 meters for the median position under
optimal deployment conditions with many access points and
fingerprinting methods. The accuracy extends to 1.3 meters for
tail positions. Time of Flight (ToF) systems are known to
produce localization errors which fall into a range of 2 meters.
Modern Android smartphones use inertial sensors together with
Wi-Fi capability to identify their location to within 2 to 3
meters.

When Wi-Fi networks function through crowdsourced
systems without venue-specific calibration the accuracy ranges
between 20-50 meters in such less-than-ideal conditions. This
level of accuracy might still be sufficient for broader insights
into visitor flow within the conference venue but less precise
for detailed booth-level tracking. The presence of shielding
from walls and ceilings can also impede accuracy. Therefore,
conference organizers need to consider the specific
characteristics of their venue and the desired level of
granularity when evaluating the suitability of Wi-Fi
triangulation [13]. Supplementing Wi-Fi positioning with other
technologies like Bluetooth Low Energy (BLE) beacons or
inertial sensors could potentially enhance the overall accuracy
and reliability of the tracking system.

Table 1 Comparison of Wi-Fi Indoor Positioning Techniques Infrastructure Requirements and Potential Limitations

Technique Method of Operation Typical Infrastructure Advantages Disadvantages /
Accuracy Requirements Limitations
Range
Trilateration Calculates position 2 - 20 meters Minimum of three Easy to Accuracy depends on
based on distances from Wi-Fi Access implement with signal strength
at least three APs using Points (APs). existing stability and
RSSI values. infrastructure. environment factors.
Fingerprinting | compares a pre-made 0.6 - 4 meters Wi-Fi APs and Higher accuracy Requires initial
radio map of the region initial site survey by considering | calibration; accuracy
with current RSSI data. for radio map environmental relies on the quality
creation. factors. and density of the
radio map.
Time of Flight | calculates how long it ~2 meters May require Provides good Needs time
(ToF) takes for a signal to go specialized accuracy in synchronization;
from the device to the hardware in APs. certain affected by multipath
access point. conditions. signals.
Angle of Determines the angle at < 1 meter APs with multiple | Potential for very | Needs specialized
Arrival (AoA) | which signals arrive at (potential) antennas (MIMO high accuracy. hardware and proper
multiple antennas. technology). orientation for
reliable operation.
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Implementing a Wi-Fi-based tracking system in a
conference venue typically leverages the existing Wi-Fi
infrastructure, which is a significant advantage in terms of cost
and deployment. However, depending on the desired accuracy
and the scale of the venue, additional access points or even
dedicated Wi-Fi-enabled sensors might be necessary to ensure
adequate coverage and signal density.

Beyond the physical infrastructure, the system requires
specialized software to collect, process, and analyze the Wi-Fi
signal data. This software often includes algorithms for
location calculation (e.g., trilateration or fingerprinting), data
aggregation, and potentially anonymization to address privacy
concerns [14]. The collected data needs to be processed on
back-end servers while the tracking system should connect to
other conference management systems or mobile applications
by using Application Programming Interfaces (APIs) or
Software Development Kits (SDKs).

Several performance-impacting restrictions exist that
affect Wi-Fi triangulation systems. The identification of other
wireless devices and physical walls and large crowds as well as
signal reflection introduces inaccuracies to estimated locations.
A high density of users within conference areas will affect both
the signal reliability and strength. Improper updates to pre-
established radio maps will decrease the accuracy of
fingerprint-based systems since environmental changes require
map adjustments to maintain accuracy. One must evaluate both
the impact of Wi-Fi scanning power consumption on devices
and the power needed to perform these scans.

V. LEVERAGING VISITOR DATAFOR
BOOTH CATEGORIZATION

Trackable data from Wi-Fi monitoring can serve as a solid
tool to sort conference booths by their visitor interaction
metrics. The presence and movement of visitor devices close to
booths enables conference organizers to gather important
details about attendance and time spent in each stand.

A Wi-Fi tracking system counts the distinct number of
Wi-Fi-enabled devices that enter a specified range around each
booth throughout a chosen measurement period either by hour
or day. The monitoring system records booth entry and exit
occurrences when devices enter and exit the determined area
through signal strength measurements. Scientist estimate visit
periods from the duration devices stay inside defined location
areas [15]. Better algorithms enhance signal filtering while
removing visitors who briefly enter the area thus providing
improved interaction metrics. The definition of "proximity"
demands calibration because it depends on Wi-Fi signal
behavior along with booth position configurations in order to
prevent data collection interference and maintain historical
accuracy.

The classification of conference booths can be achieved
through different procedural methods by analyzing gathered
footfall and visit duration information. The establishment of
footfall categories starts through identifying quantile ranges to
form High Traffic zones (top 25 percent), Medium Traffic
sections (middle 50 percent) combined with Low Traffic areas
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(bottom 25 percent). The creation of categories for booths
involves examining frequent length of visits to determine the
extent of participant interaction. The dual analysis of traffic
volume and visit duration generates distinct groups including
"High Traffic-Long Engagement™ and "High Traffic-SHORT
Engagement™ and additional combinations between them. This
method creates better possibilities for understanding booth
performance improvement.

The evaluation of booth engagement and visitor
popularity depends on multiple performance indicators. Total
footfall serves as a basic metric to determine the number of
passersby and visitors who accessed the trading booth. The
metric of unique visitors provides an individual count of
visitors who have visited the area at least once because it
prevents tracing repeated visits from the same person. The
average duration of time visitors dedicated to the booth booth
displays how fascinated they were about the display. Tracking
the busiest periods enables exhibitors to maximize their staffing
and activities at the booth since these times represent peak
popularity. The flow of visitors around the booth provides
information about how people interact with the placement of
booth elements [16]. Interestingly booths which draw multiple
return visitors become identifiable through tracking
procedures. The selection of metrics relies on the objectives set
by conference organizers together with individual exhibitors.
The approach to count visitors serves brand awareness
exhibitors but lead generation exhibitors seek to measure the
average amount of time visitors spend in their area.

A. Strategic Benefits of Booth Categorization for Conference
Stakeholders

The categorization of booths based on Wi-Fi tracking data
provides actionable insights not only for exhibitors but also for
conference organizers, venue planners, and marketing teams
[17]. This data-driven approach enables more informed
decision-making and supports strategies for future event
enhancements.

> Personalized Exhibitor Feedback & Recommendations

By understanding their booth's categorization (e.g., "High
Traffic, Low Engagement"), exhibitors can receive tailored
recommendations to improve their future performance. These
suggestions might include:

Optimizing booth design for better engagement.
Adjusting staff positioning and training.
Incorporating interactive elements or live demos.
Refining marketing materials to capture attention.

> Intelligent Booth Allocation & Pricing Models

With clear data on booth performance categories,
organizers can introduce smart booth allocation strategies in
future events [7], such as:

e Premium pricing for "High Traffic, High Engagement"
zZones.

e Offering discounts or incentives for booths in lower-
performing areas.
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e Recommending strategic booth locations to new exhibitors
based on their objectives (brand visibility vs. deep
engagement).

» Venue Design Optimization

Wi-Fi-based booth categorization provides crucial input
for refining the venue layout in subsequent events. Organizers
can:

o Reconfigure walking paths to drive traffic to low-visibility
zones.

e Reposition high-performing booths for better crowd
management.

e Optimize the placement of food courts, lounges, and
entrances to balance visitor distribution.

» Enhanced Marketing and Sponsorship Opportunities

Understanding booth  engagement trends allows
organizers to create new marketing and sponsorship packages,
such as:

e Sponsored "Hot Spot Zones" in high-traffic areas.

e Targeted advertisements or push natifications for specific
booth categories [18].

o Highlighting top-performing exhibitors in event recaps or
future promotions.

» Post-Event Analytics Dashboard for Stakeholders

To make the most of booth categorization data,
conference organizers can develop an interactive analytics
dashboard accessible to exhibitors [19]. This platform can
provide:

o Real-time visitor metrics during the event.

o Detailed post-event performance reports.

e Visualizations such as heatmaps, flow diagrams, and
engagement charts.

e Industry benchmarks to compare performance against
similar exhibitors.

B. Dynamic Pricing Models for Optimized Revenue:

The insights derived from visitor tracking data open up
possibilities for implementing dynamic pricing models for
conference booths, aiming to optimize revenue generation for
the organizers. Various dynamic pricing strategies can be
explored.

Tiered pricing could be established based on predicted
booth popularity before the conference. This prediction could
be informed by historical data from previous events, pre-
registration interest for specific booth locations, or even initial
footfall data from the early stages of the current conference.
Booths anticipated to be in high-traffic areas could be priced at
a premium, while those in less popular zones could have lower
base prices.

Real-time adjustments to booth prices could be
implemented during the conference itself, particularly for any
remaining unsold booths. If real-time visitor traffic data
indicates certain areas are experiencing significantly higher
footfall than others, the prices for booths in those areas could
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be adjusted upwards to reflect the increased value. Conversely,
prices in low-traffic areas might be lowered to incentivize
occupancy [20].

Early bird discounts could be offered for booth bookings
made well in advance, potentially based on predicted demand
for certain locations. This can help secure early commitments
and provide initial data points for refining pricing predictions.

Premium placement pricing is another strategy where
booths in strategically important locations, identified through
visitor tracking data from previous events as consistently high-
traffic areas (e.g., near entrances, keynote stages, or popular
amenities), could command higher prices.

Implementing dynamic pricing requires accurate
predictive models and robust real-time monitoring capabilities.
Itis crucial for conference organizers to maintain transparency
and clearly communicate the pricing rationale to exhibitors to
maintain trust and avoid perceptions of unfairness. Providing
data-driven justifications for price adjustments can enhance
exhibitor understanding and acceptance of the dynamic pricing
model.

Conference organizer revenue grows substantially when
they optimize their pricing because they enhance the price
potential of sought-after trade show booths. The reduction of
booth rental rates in less travel-worthy zones could increase the
total occupancy across all vending spaces. Dynamic pricing
practices might generate disappointment among exhibitors
when they are not carefully managed by organizers [21].
Significant price changes during the event could receive
negative opinions from show attendees. Dynamic pricing needs
a balance between generating maximum revenue and making
exhibitors satisfied to maintain long-term success. Even after
the conference ends exhibitors can learn about booth visitor
numbers and exhibit hall movements through post-event
reports which show the value they received regardless of
pricing structure.

C. Enhancing Conference Experience through Visitor
Insights:

Visitor tracking data emerges as an important asset to
improve the complete conference experience beside its use in
booth management and pricing decisions. The examination of
visitor pathways inside the venue allows organizers to discover
congested areas and determine where traffic becomes slow.

Overall visitor movement data tracking demonstrates the
most active sections in conference space with its corresponding
areas prone to congestion. The visualization of visitor density
through heatmaps creates a visual depiction of overcrowded
areas that usually include key note stage locations together with
exhibit halls and food service amenities. The study of extended
time spent in particular interest areas including registration
counters and exhibition displays helps organizations make
better resource management decisions. Event organizers
acquire vital information showing extended registration queue
duration and use this data to optimize future event workforce
staffing.
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The information gathered enables better arrangements of
conference areas for upcoming events. Booth relocation should
follow the goal of sending unpopulated exhibits into prime
visitor zones for greater exposure. The layout of signage should
be improved according to findings from visitor flow analysis
that indicates confusion or hesitation among visitors [22].
Visitor movement patterns should guide the adjustment of
facilities positioning to enhance accessibility together with
convenience. Optimization of service points staffing will
happen during peak hours based on data collection. The data-
based layout optimization method helps create better
conference functionality which can enhance visitor satisfaction
thus growing future attendance numbers.

When visitor tracking includes proper consent protocols
and ethical protocols it becomes possible to develop
personalized recommendations that enhance total attendee
satisfaction. A conference mobile application could deliver
matching recommendations about relevant sessions or booths
to users through analyzed movement patterns and registered
data. Timely updates regarding waiting durations at prominent
areas of interest would assist attendees in making better plans
and missing crowded queues. Applications utilizing context-
awareness deliver information and services which pertain to
visitors' current positions throughout the venue. Any initiative
involving attendee personalization requires absolute respect for
privacy and specific approval from participants during
implementation.

V. CASE STUDIES AND EXISTING
IMPLEMENTATIONS

There exists  successful ~ Wi-Fi-based  tracking
implementation in different event types along with retail
environments. The existing implementations of Wi-Fi-based
tracking systems supply worthwhile knowledge about potential
benefits for conference management.

Museums along with exhibitions use Wi-Fi positioning
systems to deliver real-time exhibit information at the same
time they provide location-based recommendations and
interactive map guidance to visitors. The Wi-Fi tracking
mechanism helps retail stores examine how people move
through their premises while also revealing the time customers
spend in different areas to deliver location-based promotional
content accordingly. Businesses in warehousing and logistics
sectors utilize Wi-Fi tracking systems for managing their
complete inventory and monitoring assets in real time. Wi-Fi
positioning technology enables transport facilities to observe
traveler movements while distributing resources effectively
and delivering directions to passengers through their systems.
Multiple sectors throughout society are embracing Wi-Fi
tracking because of its diverse range of usages and practical
advantages.

Numerical evidence about revenue growth caused by
these systems remains unavailable in the provided research
snippets though multiple advantageous results become
apparent. The analysis of user movement patterns leads to
frequent reporting of operational efficiencies during which
resource allocation gets improved and layout optimization
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takes place. Throughout different deployments the collection of
vital user behavior information helps identify busy areas while
providing data about user durations in specific areas as well as
pattern analytics. Such insights become the foundation for data-
based decisions which enhance operation performance as well
as user satisfaction and generate revenue potential due to
effective resource planning and custom engagement
approaches.

The collaborative learning from successful and
unsuccessful  implementations  provides  organizational
conference programs with optimal systems and alerts them
about potential problems. Successful tracker implementation
requires organizations to explain why they are monitoring
space usage directly to their attendees in order to win their
approval. Strategies for strong data security and data
anonymization must be established because they provide
solution to privacy-related issues. It is best to begin by
implementing test programs that assess the system and
accumulate feedback before extending the program to a larger
audience. The integration of additional technologies needs
assessment as an approach to handle possible accuracy issues
proves important. The main importance lies in steering away
from tracking techniques that create excessive intrusion which
damages attendee comfort.

VI DATA-DRIVEN INSIGHTS FOR
EXHIBITOR SUCCESS

A Wi-Fi-based tracking system in conferences delivers
exhibitors significant insights gathered from data which helps
them improve their booth performance metrics. The gathered
data allows exhibitors to establish better engagement
approaches and determine their financial return while guiding
their choices for upcoming conferences.

An exhibitor can access booth peak traffic reports though
the tracking system to better staff their booths during busy
times. The average time people spend at the booth reveals how
deeply visitors are interested in the presented offerings. The
traffic flow of visitors collected from booth 6 enables
exhibitors to determine which product features capture the most
guest attention. Data about booth performance should be
evaluated through dual measures of how it measures against
both overall conference attendance and anonymized
benchmarks drawn from equivalent booth sizes. The
integration of registration data on a consent basis would
generate demographic details about visitors whereas explicit
consent would generate demographic data for follow-up
strategies.

This information provides exhibitors with multiple ways
to use it effectively. By evaluating their busy hours they can
optimize the number of staff to answer questions while
establishing optimal positions to attract customers. The length
of time each visitor spends inside a booth helps organizations
understand both their interaction quality and visitor
engagement levels. Studying how visitors move through their
booth leads to future booth planning which improves product
positioning as well as key message visibility. Using visitor
demographic information obtained with consent enables the

WWW.ijisrt.com 977


https://doi.org/10.38124/ijisrt/25apr1325
http://www.ijisrt.com/

Volume 10, Issue 4, April — 2025
ISSN No:-2456-2165

company to modify their follow-up practices for leads and
enhance marketing direction. The reported metrics from events
serve as solid evidence to show their booth's impact to their
internal team members regarding conference sponsorship
investments.

The same exhibitor who detects minimal traffic at their
booth during designated hours decides to conduct product
shows and implement promotional offers as ways to enhance
visitor attendance. Attractive products generating long visitor
stays at booths become important priority areas for further
exhibition promotion. The general visitor profile at their booth
enables exhibitors to shape their follow-up communication and
marketing content for improved conversion outcomes. Visitor
tracking data enables exhibitors to generate practical
knowledge which improves their success at trade shows.

A. Future Implications of Data-Driven Exhibitor Insights
The data collection capacity of Wi-Fi-based tracking
systems creates extended advantages which benefit exhibition
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organizers along with their exhibitors. The real-time analysis
enables exhibitors to track booth visitors in real-time which
allows them to reformulate their booth strategies such as staff
distribution and promotional efforts while they are present at
the event. Forecasting analyses of historical event data provides
exhibitors with improved methods to design their displays and
advertise their products and distribute resources effectively at
later shows.

Exhibitors can leverage attendee consent to link mobile
applications with tracking data, which enables them to provide
situation-based communications such as special offers while
attendees are walking to their booth, as shown in Table 2.

Sponsorship packages become more valuable when
organizers use this information to provide specific visitor
details and optimize choice positions in prime booth locations
according to traffic flow. The use of tracking data depends on
maintaining attendee privacy as well as data protection
regulations to earn trust and use data ethically.

Table 2 Potential Data Insights for Exhibitors and Their Applications Addressing Privacy Concerns and Ethical Considerations:

Data Insight How Measured

Potential Applications for Exhibitors

Peak Traffic Times

Identifying periods with the highest
number of unique devices detected.

Optimize booth staffing and schedule key activities
like demos or presentations during peak hours.

Average Visit Duration

Calculating the average time a unique
device stays within the booth area.

Measure visitor interest and engagement; identify
ways to improve booth interaction.

Visitor Movement
Patterns

Tracking the flow and path of devices
within and around the booth.

Optimize booth layout to enhance visibility of key
areas; understand visitor interaction with different
booth elements.

Booth Traffic vs. Average | Comparing booth footfall and engagement
with overall conference averages.

Evaluate performance relative to other exhibitors;
identify strengths and areas for improvement.

Demographic Insights
(Opt-in)

Analyzing anonymized demographic data
of booth visitors (if available).

Customize marketing strategies and follow-ups
based on audience segments; understand visitor
profiles more effectively.

The implementation of a Wi-Fi-based visitor tracking
system necessitates the proactive solution of ethical privacy
issues. People may view monitoring their positions even within
conference spaces as invasive while simultaneously
questioning how organizations handle these location data and
their intended uses. Visitors using tracked Wi-Fi encounter
privacy threats because their MAC addresses get anonymized
but remain vulnerable if these MAC addresses connect with
different types of data. For building trust between attendees the
crucial thing is complete transparency regarding data collection
practices.

The best way to reduce privacy risks involves an
immediate anonymization process using hash algorithms to
protect MAC addresses collected by implementing one-way
encryption operations. The process of aggregating data prior to
reporting purposes allows analysts to study trends instead of
tracking individual activities thus preserving attendee privacy.
Data security measures must be implemented strongly to
defend gathered information from unauthorized access at
storage locations and during transmission. The conference
organizers must examine and comply with relevant data
privacy laws based on their location and attendee demographics
which may include either the GDPR or the CCPA.
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Every conference organizer needs to acquire documented
agreement from their participants. In order to obtain attendee
consent the conference organization should explain tracking
methods and objectives through registration systems and
visible signage through the venue. People who visit the
conference should find a straightforward method to disable
tracking whenever they wish. Visitors to the conference should
find an accessible privacy policy with details about gathered
data types and usage practices, accessibility to data and storage
timeframes. The conference benefits that tracking provides (for
instance improved flow and personalized recommendations
when present) can be explained for attendees to better
understand their information exchange.

B. Post-Conference Reporting and Value Proposition for
Exhibitors:

Conference data about exhibitor booth performance helps
create detailed reports which demonstrate the real effects of
their participation. Reports with this information function as
primary elements which help exhibitors decide whether to
participate again or not.

The reports should present vital performance indicators
incorporating total person counts and distinct visitors along
with average stay time measurement and busiest periods
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accessed by each exhibition stall. Visual presentation of this
data will make it easier to understand by using clear charts and
graphs. The assessment of exhibitors' booth performance
becomes more usable with information about general
conference metrics alongside confidential data points from
booths of matching size. If the tracking system provides this
feature using visitor movement heatmaps that show which parts
of their display receive the most attention from visitors.

Key metrics to include in these reports to effectively
demonstrate booth reach and engagement are the total number
of visitors, indicating overall exposure; the number of unique
visitors, showing the breadth of their audience; the average
time spent at the booth, reflecting the level of engagement and
interest; the peak days and times of visitor traffic, helping them
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understand when their booth was most active; and a
comparison of their performance against the average booth at
the conference, providing a benchmark for success.

Providing such detailed and data-driven post-conference
reports offers a significant value proposition to exhibitors. It
quantify their reach and engagement with attendees. The
insights gained can inform their strategies for future events,
helping them optimize their booth design, staffing, and
engagement tactics. Furthermore, offering these reports
demonstrates the conference organizer's commitment to
providing value beyond just physical space, fostering stronger
relationships with exhibitors and increasing the likelihood of
their return in subsequent years. The post-conference reporting
metrics are summarized in Table 3.

Table 3 Post-Conference Reporting Metrics

Key Metrics Purpose/Description

Value for Exhibitors

Total Footfall

Total number of visitors at the booth

Measures overall booth exposure and visibility

Unique Visitors

Number of distinct individual visitors
(excluding repeat visits)

Helps understand audience reach and diversity

Average Visit Duration
booth

The average time visitors spend inside the

Indicates engagement level and interest in booth
offerings

Peak Traffic Time
visitor presence

Specific time slots or days with maximum

Allows better planning of staff availability and
activities during busy periods

Heatmap of Visitor
Movement

Visual representation of visitor flow and
popular areas within the booth

Helps identify highly engaging sections and areas
needing improvement

Performance
Benchmarking

or similar booth sizes

Comparison with overall conference averages

Provides insights into relative booth performance,
enabling goal setting and strategy improvement

VIL. LITEARURE REVIEW

The following section discusses the related work focusing
on Wi-Fi-based tracking for Enhanced Conference
Management, with a summarized overview presented in Table
4:

Bravenec et al. (2023) examine the possibilities for
cutting down on the amount of time needed to obtain RSSI data.
They do this by employing five ESP32 microcontrollers that
are positioned across their workplace and operating in
monitoring mode to gather the initial RMs of the Wi-Fi signal
strength. By employing linear interpolation and Gaussian
process regression (GPR) to balance final positioning accuracy,
computational cost, and time requirements for the initial data
collection, then examine the impact of approximating RSSI
values in inaccessible locations. It find that employing RM with
a single sample per RP created considering multiple data can
greatly reduce the processing needs without influencing the
positioning inaccuracy [23].

Simelane, Mathaba and Otunniyi (2023) have examined
Wi-Fi fingerprinting positioning techniques in which, during
the offline phase, the received signal strength (RSS) from the
various access points (APs) is measured and recorded in a
database. During the online phase, the saved data is employed
by a machine learning algorithm to precisely measure the
positions of the mobile devices in an indoor setting. The
growing need for indoor location-based services is anticipated
to be satisfied by this approach. Despite the current explosion
in demand for interior localization in smart buildings, indoor
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location-based solutions are unsuccessful due to their lower
positioning precision, unreliability, and longer reaction time.
Numerous forms of indoor noise that affect radio channel
signal strength and consequently corrupt RSS values are the
source of inefficiency and ineffectiveness [24].

Narita, Lu and Kamabe (2022) investigated indoor
positioning systems that use the Wi-Fi received signal strength
indicator (RSSI) in conjunction with deep learning
technologies and fingerprints. In contrast to other techniques
that rely on theoretical calculations, the fingerprint method's
utilisation of previously recorded data allows positioning to be
done while taking into account influences in real interior
situations, yielding a high-precision result. Learning techniques
and data shaping affect deep learning's accuracy. Therefore, by
identifying appropriate shaping and learning techniques, this
study sought to compare the accuracy of current approaches.
By contrasting the suggested approach with the current
approaches, its efficacy was shown [25].

Strelkovskaya, Solovskaya and Strelkovska (2021)
proposed a method that enhances the precision of user location
determination within Wi-Fi/Indoor networks by utilising
access point (AP) equipment, thereby facilitating the delivery
of location-based services (LBS) in various indoor conditions.
This text addresses the challenge of enhancing the precision of
user location determination within Wi-Fi and indoor networks,
specifically for local location-based services and mobile apps.
The primary techniques for ascertaining position within Wi-
Fi/Indoor networks, including the Fingerprinting approach, are
examined [26].
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Didden, Sikka and Kakkar (2020) positioning system
known as Wi-Fi Positioning System or Wireless Positioning
System (WPS). As the name suggests the wireless positioning
system is developed on the concept of triangulation that uses
the nearby Wi-Fi access point to detect the position. These
access points can cover a large area when planted strategically
in such a way that every position in the area could access at
least three access points. The RSSI triangulation algorithm may
be utilised to determine the distance between the smartphone
and the access points. This distance is referred to as the
received signal strength indication (RSSI) value. This number
is thereafter kept in the database alongside the physical place
name to serve as a fingerprint of the site [27].

Jahagirdar, Ghatak and Kumar (2020) proposes a
technique to utilize the existing infrastructure of Wi-Fi routers

VIIL.
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and mobile hotspots in the indoor environment to build a
precise localization system. The paper integrates the correlation
between RSSI values and transmitter-receiver distance with a
model for coordinate system of indoor environment to find
most probable coordinates of the receiver when multiple
transmitters are present using novel multi-node triangulation
algorithms. The 10T-enabled system is affordable, optimized
and stand-alone, along with being non-line-of-sight, and offers
higher precision than conventional GPS. Applications may be
extended to localization system of UAVs (Unmanned Aerial
Vehicle) and UGVs (Unmanned Ground Vehicles) [28].

Table 4 presents an overview of the literature review on
Wi-Fi  Tracking for Smart Conference Management,
highlighting the Study, Techniques Used, Key Findings, and
Challenges/Limitations, as summarized below:

Table 4 Summary of Literature Review Based on Wi-Fi based Tracking for better Conference & Exhibitor Insights

Author(s) Study on Technique Used Key Findings Challenges/Limitations
Bravenec et al. Optimizing RSSI RSSI Acquisition Reduced computation Balancing between accuracy
(2023) Acquisition for Indoor | Optimization using time using interpolation and time requirement for
Positioning ESP32 and GPR & GPR without affecting data collection
accuracy
Simelane, Wi-Fi Fingerprinting | Wi-Fi Fingerprinting Improved positioning Issues with noise
Mathaba and Positioning using with Machine accuracy using ML- interference, reduced
Otunniyi (2023) Machine Learning Learning based fingerprinting accuracy, and longer

response time

Narita, Lu and
Kamabe (2022)

Improving Indoor
Positioning using

Wi-Fi Fingerprinting
combined with Deep

Achieved high-precision
positioning using

Dependence on data quality
& shaping for better

Solovskaya and

Precision of Indoor

Deep Learning with Learning suitable data shaping and accuracy
Fingerprinting learning methods
Strelkovskaya, Improving the Indoor Wi-Fi Enhanced accuracy for Variability of indoor

Localisation Utilising

indoor location-based environments affecting

Kumar (2020)

Triangulation

Strelkovska Wi-Fi Localisation the Fingerprinting services performance
(2021) Technique
Didden, Sikka & | Indoor Localization RSSI-based Efficient localization Requires strategic placement
Kakkar (2020) using RSSI-based Triangulation using using triangulation with of multiple access points
Triangulation Wi-Fi Access Points WPS concepts
Jahagirdar, Indoor Localization Multi-node Proposed affordable, Complexity in implementing
Ghatak and using Multi-node Triangulation using stand-alone, and precise | multi-node triangulation &

loT-enabled Wi-Fi
Routers

indoor localization
system

dependency on existing
infrastructure

CONCLUSION AND RECOMMENDATIONS

The implementation of Wi-Fi-based tracking systems in

conference management operates as an advanced method to
optimize operational performance and visitor experiences and
data analytics. Real-time activities and movement of attendees
become accessible through these systems which use existing
infrastructure together with passive tracking technologies while
maintaining cost efficiency. These tracking systems deliver
valuable information to event organizers who can therefore
enhance three areas of event management: space
accommodation profiling and visitor navigation improvements
as well as tailored experiences for participants. Smart event
technology benefits depend on ethical system implementation
which protects user privacy and meets all regulatory standards
to maintain trust between system users.
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Subsequent research will concentrate on enhancing the
precision and dependability of indoor location via hybrid
tracking methodologies that integrate Wi-Fi with technologies
such as Bluetooth Low Energy (BLE), Ultra-Wideband
(UWB), and LIiDAR. Machine learning algorithms may be
employed to forecast visitor behavior, identify abnormalities,
and provide real-time adaptive wvenue configurations.
Additionally, the development of interactive dashboards for
live data visualization and deeper analytics will empower
stakeholders with actionable insights during and after events.
Addressing evolving privacy standards and enhancing user
consent mechanisms will remain a critical area of focus to
ensure ethical deployment of tracking systems in increasingly
data-sensitive environments.
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