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Design of Indoor Location-based IoT Service Platform
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[Abstract]

In this paper, among short-range wireless communication technologies such as Beacon, Bluetooth,
UWB (Ultra-wideband), ZigBee, NFC (Near Field Communication), Z-Wave, 6LoWPAN (IPv6 over
Low power WPAN), D2D (Device to Device), etc. , proposed an IoT service platform based on a
beacon that can provide indoor positioning. And, a beacon-linked web server was designed by blocking
indiscriminate beacon spam signals and applying REST web service technology with flexibility and
scalability. Data accessibility between different devices was verified by testing the success rate of data
transmission, the success rate of blocking beacon push, the success rate of IoT interlocking processing,
the accuracy of location positioning, and the success rate of REST web service-based data processing.
Through the designed IoT service platform, various proposals and research on short-distance-based

business models and service platforms will be conducted in the future.
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I. Introduction
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II. Short-range wireless
communication technology
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Table 1. Compare short-range wireless communication
technologies
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Table 2. Compare SOAP and REST web services

SOAP REST
Category Protocol Architecture
Function-oriented: Data oriented:
Function Send structured Accessing
information Resources for Data
Accepts various
Data formats such as
format Use only XML plain text, HTML,
XML, JSON, etc.
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. . t L
Security WS-Securitu and SUDDOLTSTEE and
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Bandwidth . resources and
bandwidth are . .
. lightweight
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Data Cache is not . .
. cache is available
cache available
All
message§ must All messages do
Payload be advertised .
. not be advertised
processing before before )
. before sending
sending
AC“.D ACID stgndards No ACID standard
compliant exist
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IV. Design of indoor location-based
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Fig. 2. Systems configuration of the proposed
indoor location—based loT service platform
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Fig. 3. Structure of the proposed indoor location—based
0T service platform
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1. Link the beacon-linked web server and
user data.
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Fig. 4. Data link control performed by wireless
communication device and beacon linked web server
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Fig. 5. Data link control performed by POS server and
beacon linked web server
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POS
Request reservation
information.
eck for

reservation
infQrmation?

y

Send reservation
information.

Beacon linked
Web Server

Request access
information.
peacon

scanning
device?

access
stification

n
Send access
information.
Send 'no
information'.

Fig. 6. Data link control performed by POS and
beacon linked web server

2. Block the beacon spam signal
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Beacon Set blocking information
Data + Beacon data
Member Server

(Returns data)

(Set specific code)

Block the set
information.

Fig. 7. Procedures for blocking beacon spam

signals
if (B != null)
{
string Query2 = "";
if (B.Equals("¥ & Xt T "))

{
Query2 = "AND B.UPJONG NOT IN(" +bl + ")"; }
else if (B.Equals("& ™ xtgt"")
{
Query2 = "AND A.S_IX NOT NOT IN(" +bl + ")"; }
else
{ Query2 = ""; }
dbconn.dbConn.Open();
Query = "select COUNT(*) from store_push_list a inner
join nh_membermaster b on a.S_IX = b.[INDEX]
WHERE A.B_IX=" + B_IX + "";
Query = Query + Query2;
object block = dbconn.ExcuteScalar(Query);
dbconn.dbConn.Close();
/) FAF EMGA Z 2
if (int.Parse(block.ToString()) == @)
{ return null; }

Fig. 8. Source code to blocking beacon spam signals
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Fig. 9. Implementation screen to blocking beacon
spam signals

3. Design of beacon linked web server using
REST

REST 4 A2 7]$-8 ®gsl7] ¢ato] 4710 Blac
9l CRUD(Create Read Update Delete)S ARE-3}% T

public class BundleConfig

public static void RegisterBundles
(BundleCollection bundles)

bundles.Add(new ScriptBundle
("~/bundles/jquery").Include
("~/Scripts/jquery-{version}.js"));

bundles.Add(new ScriptBundle
("~/bundles/jqueryui”).Include
("~/Scripts/jquery-ui-{version}.js"));

bundles.Add(new ScriptBundle
("~/bundles/jqueryval”).Include
("~/Scripts/jquery.unobtrusive*”,
"~/Scripts/jquery.validate*"));

bundles.Add(new ScriptBundle
("~/bundles/modernizr").Include
("~/Scripts/modernizr-*"));

bundles.Add(new StyleBundle
("~/Content/css").Include
("~/Content/site.css"));

bundles.Add(new StyleBundle
("~/Content/themes/base/css").Include
("~/Content/themes/base/jquery.ui.core.css",
"~/Content/themes/base/jquery.ui.resizable.css",
"~/Content/themes/base/jquery.ui.selectable.css"”,
"~/Content/themes/base/jquery.ui.accordion.css",
"~/Content/themes/base/jquery.ui.autocomplete.css”,
"~/Content/themes/base/jquery.ui.button.css",
"~/Content/themes/base/jquery.ui.dialog.css",
"~/Content/themes/base/jquery.ui.slider.css",
"~/Content/themes/base/jquery.ui.tabs.css",
"~/Content/themes/base/jquery.ui.datepicker.css",
"~/Content/themes/base/jquery.ui.progressbar.css",
"~/Content/themes/base/jquery.ui.theme.css")); }

Fig. 10. Main modules designed with REST web
service—BundleConfig
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Fig. 11. Request and response using REST in user's
wireless communication device

V. Conclusions
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Table 3. Performance value of the proposed platform

Test reference
No . Measures
item value
Data transmission |Send 90 out of 100 o
1 ; 100%
success rate times
Beacon push blocking| Block 45 out of 50 o
2 ; 100%
success rate times
3 Indoor positioning |more thaq 45 out of 100%
accuracy 50 times
IoT linkage processing/more than 90 out of o
4 . 100%
success rate 100 times
5 User recognition |more than.90 out of 100%
accuracy 100 times
6 Notification response |within 5 sgconds per 3 42sec
speed 1 time
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