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Abstract

The aim of this research is to design and construct Smart Exhibition Convention service that utilizes 10T based Big Data. First, we de-
signed the Total Smart MICE platform that can be used from the beginning to the end of the exhibition. In addition, we added support to
enhance the competitiveness of objective and valuable reference model-based display tasks (planning, sales, etc.). In addition, we have
developed new businesses and smart services utilizing the implications of data analysis. To improve the value of data collection and uti-
lization, we hope that this research model will spread to the platform industry. The results of the study will be an opportunity to trans-
form the paradigm of the exhibition industry to a smart MICE platform.
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1. Introduction

MICE is an industry that has high value in use for Big Data ana-
Iytics according to current B2BC trends. Although there have been
many attempts to apply various smart IT technologies such as
RFID and NFC to MICE, they have been successful due to differ-
ences in applications and technology limitations in the offline
world. While the activities of visitors, businesses and MICE in-
dustry organizers produced an enormous amount of data, there
was no basis for collecting, storing and managing such data.
Therefore, compared to other industries, the use of IT technology
was relatively low in the MICE industry (Table 1). Therefore,
there was insufficient support for effective on-site marketing and
verification of the results was not sufficient. In addition, the
growth and development of convenience services for participants
was very slow.

This study analyzes Big Data collected through total smart meet-
ings, incentive travel, convention and MICE platform based on
loT beacon and recommends MICE participating companies. The
findings will bring alternative goals to facilitate individual MICE
participants and increase the value of MICE using ICT technolo-
gies such as Big Data and Beacon. If the results are widely used
throughout the dome-tic MICE industry, it will contribute to a
virtuous circle of smart MICE. [1, 2, 3].

Data from the exhibition is highly utilized as offline data. The
exhibition is a trend toward B2B convergence, and it is a new
market in itself. Through connection with surrounding facilities
and commercial areas, data generated from exhibitions are highly
valuable. The reason for this is that there are a variety of partici-
pants such as visitors, participating businesses, buyers and others.

Table 1: Domestic MICE Industry Data

Category Description
. The remaining information after the end of the event
Subject of - - . . .
data collection Whlc_h_lasts for '4-5 days in average: General |_nfc_)r_mat|on
on visitors, achievements of the talks (low reliability)
Data utiliza- | Absence of data utilization: Personal experience or

tion knowhow-dependent planning

Marketing Participating in the event without any quantitative
planning grounds: Inefficient field marketing

The nation’s exhibition industry is running out of services. Data
collection and utilization are relatively vulnerable. In particular,
there are many limitations in obtaining and analyzing real data at
the site. Also, there is a lack of marketing support for participating
companies or verification of the performance of the exhibition.
The convenience service for enhancing the satisfaction level of
visitors is also insufficient.

Currently, among the numerous behaviors of the exhibition site,
the remaining data is limited to basic information of visitors, and
some consultation performances. The participating companies are
conducting only inefficient on-site marketing without any basis or
plan. Also, during exhibition planning, the staff relies solely on
personal experience or know-how. Therefore, the purpose of this
study is to use the data from these exhibitions to develop a new
marketing strategy.

2. Construction of smart MICE system

Smart MICE is a platform that combines loT-based and Big Data-
based infrastructures such as beacons that were installed in COEX
in 2015. The smart MICE platform consists of an intermediate
platform consisting of a beacon engine, an exhibition solution, an
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exhibition service app that serves visitors directly, and a back
office system operated by an MICE organizer. In addition, infra-
structure (e.g., service servers, databases, networks) is already
deployed. 10T infrastructure was needed to collect location infor-
mation of visitors using apps through visitors' apps and servers,
and beacons can also be used. Currently, the COEX has about
1,800 seals that are divided into movable and fixed types. For
fixtures, the default positioning role is installed in the floor trend.
In contrast, mobile beacons are installed in accordance with the
cell plans of each booth for detailed positioning at the end of the
installation of booths or facility work [7].

2.1. Smart MICE platform

The Smart MICE platform has three parts. The first part is the
middle layer consisting of the Beacon Engine, Exhibition Solu-
tion, and Analysis Platform. The second part is the exhibition
service app, which is used as a direct service delivery channel for
visitors. The third part is the back office system in which exhibi-
tion organizers and participating companies operate and manage
exhibitions. In addition, this platform requires a variety of infra-
structure, including servers, DB, and network, to deliver services.
In addition, Beacon Device is required as an loT infrastructure to
collect location information of visitors using the app while com-
municating with visitors and servers. Currently, the Beacon Sys-
tem has 1,800 locations in the COEX exhibition hall as fixed and
mobile. Fixed beacon is installed as a basic location determination
role in the floor track of exhibition hall, and mobile beacon is
installed at the time of each exhibition, and detailed location de-
termination at the time of facility construction. Visitors can down-
load it from the Android iOS App market. The app basically pro-
vides services such as access to exhibition information, purchase
of exhibition tickets, and registration of admission. In addition,
Beacon provides various location-based services by monitoring
the location information of visitors. This service carries out Loca-
tion-based Service (LBS) notification, directions to the showroom,
and facility information. The management system of the exhibi-
tion organizer will perform overall information registration and
management of the contents operation of the exhibition. Statistics
can be analyzed after the exhibition is finished in terms of perfor-
mance management.

2.2. Smart MICE service

Location-based services that can be provided using Beacon are
divided into visitors’ convenience service, marketing effectiveness
service, profit possibility service, action intelligence extent service,
and operational efficiency improvement service.

COEX Smart MICE Platform has planned the service by consider-
ing factors such as industrial characteristics, commercial value,
and business direction in addition to these categories. As a result,
final services were derived through Beacon based automatic entry
registration service, information provision and convenience func-
tions using the floor map, micro fencing event notification service
and loT data analysis service.

In particular, the Beacon based automatic entry registration ser-
vice can play a trigger role in securing the most important service
user parameters for collecting the user’s location information.
With this service, you can enter the service without any other of-
fline lines using mobile tickets. It is a service that improves the
chronic problem of exhibition management.

The first is location-based services (XP), which are designed to
provide convenience and utilize marketing. When the visitors
arrive at the exhibition site, the Beacon installed near the entrance
will recognize the user and provide the welcome message and
various event information in its push form. Depending on the
length of stay by location, special benefits or detailed information
are also available. A variety of services and content are provided

in the right place at the right time to suit the user’s preferences. It
greatly improves satisfaction level compared to current mobile
services. The second is a Big Data analysis service using collected
user location information. Leveraging Big Data solutions on plat-
forms, location information for users is collected on site at a near
real-time level. The estimated information is provided to the sub-
ject of each utilization in the form of statistical analysis, reference
model-based data services. Third is the enhanced service for exist-
ing work processes. In addition to the area of collecting and ana-
lyzing location information and providing access to services, basic
mobile services are provided to streamline existing businesses.
Again, if location-based services are used in parallel, they can be
delivered in a more effective form.

The first function is exhibition schedule and information. The
Smart MICE app constantly updates and manages schedules,
overview information, and registration details for the exhibition or
to be held in the exhibition hall. Just as using the app to select the
movies you want to watch in the movie theater, ordinary visitors
can purchase tickets by checking information about the exhibitions
they want to see in advance through the Smart MICE app. The
second function is to register for the exhibition. Previously, entry
registration through various channels such as advance registration
and on-site purchase was possible in the exhibition hall, but many
of them lined up to get a pass or not, and many others entered the
survey. Therefore, the queue was always very tired for visitors.
Smart MICE offers mobile tickets in a certain location through
Beacon. This allows visitors to enter directly from the entrance
without waiting. In addition, if entry registration is done via mo-
bile, the data can be obtained from the service activation and the
ease of use of data from the underlying parameter using the ser-
vice app by integrating the previously distributed entry channels.
The third function is managing the participant directory. The com-
pany information data, previously held separately by participating
companies in brochures and catalogs, can be provided on the app
in the form of an e-class. In addition to simple information from
the participating vendors in the e-catalog in a variety of forms, the
products, contact contacts, and each species’ content can be used.
The fourth reappointment is a recommendation of attention. The
algorithm designed through visitors” visit history allows the app to
recommend specific booths and areas of interest for that person
during the exhibition period. The fifth function is to guide direc-
tions to the showroom. If | check the booth that | want to go to in
advance among the hundreds of booths in the exhibition hall, | can
check the position of the booth that | want to go to by map at the
entrance of the exhibition hall. In addition, anyone can conven-
iently use the shortest route from their current location to a specif-
ic location (booth or facility).

3. Research projects

To address the major business challenges facing the MICE indus-
try by holding workshops with MICE planner, the study drew
analysis topics, identified analysis conditions and the specifica-
tions of available data, and selected data analysis support items.
To derive specific analysis topics, the analysis conditions and final
details of the subject were shared by the exhibition PM, system
developers, and data analysts through prior review. Constraints
and split conditions were also discussed with regard to rough
modeling. Details of the clear objectives for this are defined from
the perspective of user stories to derive the need and insights of
MICE managers. In addition, agreements on details have been
made or items that are structurally defective during the workshop
have been improved. Based on the results of several workshops to
derive research projects, this study recommended companies in
real time using big data collected from the Beacon of detailed
analytical models. Therefore, a final recommendation service
designed based on preferences derived through visitor similarity
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will be provided to reflect the characteristics of the MICE industry
through big data analysis. [6, 8].

The study was conducted on a platform implementation (prototyp-
ing method) and on a two-track data analysis. Data collection pre-
treatments and analyses are performed before and after each proto-
typing (four times in total) by applying directly derived data to the
analysis reference model during platform deployment. The plat-
form is designed to continuously upgrade the system by analyzing
the gap analysis of the functional error and demand history and the
shortage in planned scenarios with the aim of installing and proto-
typing fixed beacons in the entire exhibition hall. For data analy-
sis, the timing of data collection, including location information, is
linked primarily to the prototyping point focused later. Thus, the
analysis scenario is set to simulated in advance, and the analysis
scenario is modeled and applied at the time of data collection to
supplement the part where the gap occurs.

4. Data analytics

4.1. Analysis model

An analysis model (Figure 1) that calculates similarity of visits
based on time spent in booths and recommends companies again
has been developed. From the perspective of MICE business anal-
ysis, very popular and interested companies will be excluded from
the recommendation.

Descriptive Analysis Business Analysis

Estimation of
candidate firms for
recommendation
based on visit
similarity

Removal of top 10 Recommendation of

firms in terms of the firms within 25m
» crowdedness in real » in diameter in
time advance

1. Real-time calculation of
crowdedness
(Crowdedness for the
latest 10 minutes based
on the data collected

every 10 minutes) 1. Estimation of location of

visitors' request for
recommendation and distance
by the recommended firm

- Distance estimation using
longitude and latitude

2. Removal of top 10 firms
from the candidate firms from
the candidate firms which
have been chosen based on
interest-weighted value) in
terms of crowdedness

- A high possibility of visit even
though the highly crowded
firms are not recommended.
- To prevent people from
visiting certain firms only,
highly crowded firms are not
recommended.

Collaborative Filtering

2. Recommendation of the
firms within 25m in diameter

Fig. 1: Data Analytics

However, high-ranking officials were removed in terms of real-
time congestion, as visitors were more likely to visit the compa-
nies again. The measure aims to recommend an accurate company
that removes interference and considers preferences for visitors
after attracting more visitors. Also, unlike the online world, which
moves by clicking on a mouse, visitors are reluctant to visit distant
booths in an offline environment. Therefore, the purpose was to
increase the number of visitors by recommending visitors within a
certain distance. To filter the company by distance, we have added
an analytical procedure designed to use latitude and longitude to
estimate distances in advance.

4.2. Analysis model 1: real time recommendation

Model 1 (Figure 2) is to calculate visit similarity based on the
business stay time visited by visitors and extract the recommended
business.

Collaborative filtering techniques were adopted for research mod-
el analysis. Collaborative filtering is an analytical method to esti-
mate a particularly high company in terms of the duration time
and relative index among the visiting booths based on the visitor

and resident similarity that requested a recommendation (5-point
Likert scale).

of g R ion of
stay time of the the firms with high
visitors with similar relative index in stay
visit patterns and time among non-
relative indexes visited firms

Search for visitors
with similar visit
patterns

Creation of matrix for
measurement of inter-
visitor similarity
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4.5min 2.5min

similar '

L]
similar '

Fig. 2: Interest Index Analysis

Request for
recommendation

3min Smin 7min 3min

3min 4min 8min  2min

Collaborative filtering is a proven technology that is used by many
famous companies, such as Amazon, Netflix, and WATCHHA,
among a variety of technologies designed to measure similarity.
Three specific methods of calculating similarity among these col-
laborative filtering techniques were considered: cosine, Java and
Pearson. The accuracy can be improved by applying the visitor's
stay time after switching to preference. Therefore, cosine and
Pearson methods were adopted prior to Jaccard confirming visi-
tors' intent to visit. Pearson and Cosine had almost the same result.
With Pearson technology, when a company is recommended to
calculate its similarity, other companies will be modified whenev-
er people come in and out of the booth. Also, the recommended
accuracy is reduced because average dwell time and preferences
are applied. Therefore, as a specific analytical-resolution tech-
nique for collaborative filtering, the cosine method [4, 5] which
enables real-time recommendations based on visit similarity by
applying dwell time to preferred indices was then recommended in
an open workshop to select analysis topics.

- Hypothesis 1: In terms of accuracy, the user's similarity is higher
than the company's visit/visit. Estimates of similarity between
visitors/visitors make it difficult to reflect visitors' preferences,
resulting in an average duration.

- Hypothesis 2: If visitors prefer the company, they stay long, and
visitors stay long at the company they are interested in. If they are
not interested, they just pass by or stay very short.

- Hypothesis 3: The visit preference is the same if the preferred
index is similar. Because the duration time may vary depending on
the preferences of visitors, the relative duration time per visitor is
applied and the visit preference index tends to be the same as the
corporate preference index.

- Hypothesis 4: Visitors are more likely to visit crowded people
than they would otherwise recommend, so they are excluded from
recommendations: Visitors are generally aware of great advances
in large, large and well-known companies. Therefore, if compa-
nies with a large population are recommended, their effectiveness
and reliability will be diminished. It is necessary to recommend
other companies to prevent visitors from flocking to only one
company.

- Hypothesis 5: Since it can affect visitors' intent to visit, people at
close distances are recommended first. Therefore, they tend to
visit nearby companies instead of distant ones.

Companies that will be recommended as companies with high
real-time visit preferences and high real-time congestion achieved
through real-time recommended analysis models will be provided
with a wide range of useful information from visitors' apps (Figure
3).
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No. of firms visited: 3

- Epson Korea: 56 sec.
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1% Recommendation: Sun art
2% Recommendation: Bong studio
39 Recommendation: Beyond studio
4" Recommendation: Photo dynamic
5" Recommendation: Photome

Fig. 3: Details of the Companies Recommended to Visitor #39

Visitors can obtain custom information in real time and access it
in an effective way. In addition, the system can prevent people
from flocking to only certain booths and encourages them to visit
relatively less popular companies. The results from this study are
the recommended real-time analysis results. Therefore, there may
be restrictions if information from visitors is quickly analyzed and
provided, excluding visit preferences by collaborative filtering.
Nevertheless, the findings will contribute to the paradigm shift in
10T and MICE industries based on Big Data. Visitors will be able
to obtain a variety of content (e.g., MICE information) through the
platform and easily find the booth they are interested in. Partici-
pants can also measure PR and PR effectiveness with quantified
data and analyze visitor (purchaser) interests and behavior patterns
to maximize marketing and dispensing effects.

4.3. Analysis model 2: interesting sensing

The following analysis model measured the degree of interest of
visitors by calculating the index of interest based on the frequency
of visits by visiting visitors, the length of stay time, and the rate of
re-vision characters. And the Model 2 is improved with whole
interest and individual interests.

This model requires an index that enables an objective evaluation
of the extent to which a company receives attention from visitors.
Because future prospects can be predicted through the interests of
the most important buyers in exhibition business, it is necessary to
analyze interest by type of visitors. Conduct text mining to ana-
lyze items and items that are likely to be developed in the exhibi-
tion for reasons of high interest index.

- Hypothesis 1: The higher the duration, frequency, and number of
re-visits of business visits, the more interested the visitors are.
Visitors stay for a long time for companies that are highly inter-
ested, and if they are not interested, they go too far or too quickly.
Visitors visit a company of high interest. Visitors should visit the
business of interest more than once. It sees the return visits more
than once as the same interest, and its re-vision rate is determined
by the number of visitors who visited the company as a whole.

- Hypothesis 2: Time to stay in a business is more important than
frequency and number of re-vision characters. The frequency of
visits can be affected by factors such as the location of the vendor
and events, and the duration time is defined as a more important
element in identifying interest than frequency. If you are interested
in a business, you may not revisit it if you have a long stay and
enough information acquired, so you define the duration time as a
more important factor in determining interest than frequency.

- Hypothesis 3: Buyers and ordinary visitors have different inter-
ests. While buyers visit the business for a clear purpose and stay
for a long time, general visitors often visit businesses with a high
degree of location impact (entry exit, large businesses).

- Hypothesis 4: The characteristics can be determined from the
tags of companies. Using information from their brands, product
lines, etc. registered by the companies, the features of the compa-
nies that the audience is interested in are identified.

4.4. Analysis model 3: movement track

This model analyzes the main circulation of visitors by exhibition
and identifies the companies whose content was relatively good.
And the Model 4 is improved with graphic analysis. Graph Ana-
Iytics is a technique to analyze the characteristics of the connec-
tion state and structure between objects taking into account the
interaction of objects within a group, and analyzes the number of
transfer lines through the order in which the participants visited
the company.

Graph Analytics was selected as the method to best understand the
connection status and structure between companies considering
that there are interactions by company and location. This tech-
nique is being used on popular social network sites such as
LinkedIn and Facebook. Since visitor movements do not follow
the same procedures, they differ from visitor to visitor and are
therefore not suitable for process mining.

- Hypothesis 1: Companies that are included in the main circula-
tion of visitors are those that have high influence on exhibitions.
True, the visit trend of visitors is understood and the company that
influenced the exhibition is derived.

- Hypothesis 2: Companies with high retention times will have
good contents. True audiences will stay long if the content is
good. Companies that are located in similar locations within major
copper lines understand importance of contents through dwell
time.

Table 2: Variables of The Visitor and Longitude & Latitude Information
(a) - thl_an_visit (Visitor information

Column Title ICDOIumn Type Description
Visitors’ visit infor- - . Number given for visi-
- Visit_seq integer RN .
mation sequence tors’ visit information
. Number given for the
MICE sequence ex_seq integer MICE
. . Number given for the
Visitor sequence user_seq integer r
visitor
Fence No. fc_num integer | Fence No.
Fence title fc_name text Fence title
Entry time enter_time | integer ML I vl fa e
y - 98T | {0 the booth (firm)
Exit time leave_time | integer o G e
— from the booth (firm)
. . - Time of a visitor’s stay
Stay time stay_time integer in the booth (firm)

Table 3: Variables of The Visitor and Longitude & Latitude Information
(b) thl_an_latIng (Fence Longitude & Latitude Information)

Column Title ICE())Iumn Type Description

MICE e | o se AT Number given for the
quence _Seq 9 MICE

Fence No. fc_num integer Fence No.

Fence title fc_name text Fence title

Latitude lat g;)u SR, Latitude by fence
Longitude Ing g;)u R Longitude by fence

Data were analyzed using a total of 7,302 visits and 119 fence
longitude & latitude information. Table 2 and 3 show the specific
variables of the visitor and longitude & latitude information. The
models are tested by four pilot projects (Figure 4).
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Fig. 4: Pilot Projects

5. Conclusion

The results of this analysis show that the major transport lines
produced by the execution of the visitors’ circulation analysis
model can be checked through the website by the exhibition coor-
dinator and used for the placement of the subcontractor in future
exhibitions. The competitor may use these results to select loca-
tions and sizes for the next participation. The exhibition organizers
can find ways to ease the attraction of the exhibition hall by im-
proving the layout of the booths with low-visit locations and busi-
ness identification.

Visitors who visit the exhibition can automatically enter the exhi-
bition by downloading a mobile ticket from the Smart MICE plat-
form. This is valuable as a revenue model because it allows the
budget to be dedicated to the portion that was being done through
the existing admission system. As the service is basically imple-
mented as a mobile app service, it can be used as an advertisement
platform for those who want to promote products and brands in
nearby businesses or exhibitions. Such ads can be provided as a
form of coupon push and basic ad exposure on the app as part of
location-based service. In addition, statistical information at the
exhibition venue enriched by location information is provided in
the form of a result analysis report to the participants in a payable
format with visitor information at their booth.

Acknowledgement

This work was supported by Institute for Information & commu-
nications Technology Promotion(lITP) grant funded by the Korea
government(MSIP). (No.2018-0-00705, Algorithm design and
software modeling for judge fake news based on artificial intelli-
gence) This work was Supported by a Korea University Grant in
2015. (1.Mar.2015-28.Feb.2016)

The authors would like to thank project members and agency of-
ficers for providing project materials and interviews. This paper
was supported by National Information Society Agency, Ministry
of Science, ICT and Future Planning, and Hanwha S&C.

This paper was supported by Wonkwang University in 2018.

References

[1] McCartney, Glenn. "The CAT (casino tourism) and the MICE
(meetings, incentives, conventions, exhibitions): Key development
considerations for the convention and exhibition industry in Ma-
cao." Journal of Convention & Event Tourism. Vol. 9. No. 4. Tay-
lor & Francis Group, 2008.

[2] Ladkin, Adele, and Julie Spiller. Meetings, Incentives, Conferences
and Exhibition Industry. Travel & Tourism Intelligence, 2000.

[3] Zhang, Ling, Hailin Qu, and Jintao Ma. "Examining the relation-
ship of exhibition attendees’ satisfaction and expenditure: The case
of two major exhibitions in China." Journal of Convention & Event
Tourism. Vol. 11. No. 2. Taylor & Francis Group, 2010.

[4]

[5]

[6]
[71
(8]

Breese, John S., David Heckerman, and Carl Kadie, "Empirical
analysis of predictive algorithms for collaborative filtering," Pro-
ceedings of the Fourteenth conference on Uncertainty in artificial
intelligence, Morgan Kaufmann Publishers Inc., 1998.

Sarwar, Badrul, et al., "ltem-based collaborative filtering recom-
mendation algorithms," Proceedings of the 10th international con-
ference on World Wide Web, ACM, 2001.

National Information Society Agency (2015), Interim Report of
2015 Big Data Pilot Project.

National Information Society Agency (2015), Final Report of 2015
Big Data Pilot Project.

National Information Society Agency (2015), [NIA Big Data Pilot
Project] Performance Review Conference _Presentation Data



