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Incheon Airport

IndoorPlus+ LBS V2
Way f ind ing and  I ndoor  Pos i t ion ing Sys tem
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IndoorPlus+ LBS V2 Wayfinding

Enhance Passengers-centric User Experience in the airport

01 Introduction of Inchon Airport Passengers Mobile App

In Korea, the number of international travelers increased by about 52% compared to pre 

pandemic level – 4.4. million foreign traveler visited country in H1 2023

Summary

PnT is participating as sub-contractor

New services to be launch in Jan 2024
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IndoorPlus+ LBS V2 Wayfinding

Minimal Design Concept

01 Introduction of Inchon Airport Passengers Mobile App

Improve User Experience , adopt minimal design concept

EXISTING, NO IPS LAUNCH JAN 2024
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IndoorPlus+ LBS V2 based Wayfinding
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Indoor Map and Wayfinding Service

01 Introduction of Inchon Airport Passengers Mobile App

Provide convenience and save time for customers unfamiliar with the airport
Indoor Map & Wayfinding service guides them to the locations of facilities and stores within the airport.

1Terminal 3F

ALL

cu
1층 9 게이트

엘리베이이터 (1층) 1분 60m

엘리베이이터 (3층) 1분 0m

KEB 하나은행 환전소 2분 120m

40 sec 48m

1F Elevator

3F KEB Bank Exchange Money

1min 60m

1min 0m

2min 120m

40sec 48m

1 Terminal 3F

Main Features 
Of IPS based Wayfinding

Wayfinding Simulation

Facilities and POI

Category Search

Turn by Turn Navi & Simulation

Provide Congestion Map

Mobility Impaired

Expected Time & Distance

Move to Terminal

Public Transport

Indoor Parking

Home to Airport

Turn by Turn Navi
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IndoorPlus+ LBS V2 based Wayfinding
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Indoor Positioning System (IPS) connected convenience service

01 Introduction of Inchon Airport Passengers Mobile App

Find my parking area & mobile payment Provide gate congestion information

Where is my car?

Locate my parking 
area

Low

A little

High

Gate CongestionParking My Parking
Congestion Details

Congestion Details
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IndoorPlus+ LBS V2 based Wayfinding
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IPS connected convenience service

01 Introduction of Inchon Airport Passengers Mobile App

Mobility Impaired Home to Airport

Provideoptimized route path for destination Integrate realtimeKorean transport serviceAirport inside by Indoor IPS

Normal Route Path Optimized route path 
for impaired person
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IndoorPlus+ LBS V2 based Wayfinding
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IPS connected convenience service

01 Introduction of Inchon Airport Passengers Mobile App

Integrate real time flight schedule & POI data Integrate Facility (Food , Drink, Duty Free ) Data 

1

2
2

3

Airport  DB
Fight Data
Sync

IPS

Data Sync
Flight 
Schedule Data

Indoor Map 
Service Call

Passengers App 
Schedule Info Indoor Map & Wayfinding Food & Drink Store Information Search

Indoor Map Store 
Information

Pop-up
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IndoorPlus+ LBS V2 based Wayfinding
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Data Driven Insight

01 Introduction of Inchon Airport Passengers Mobile App

Provide App usage, each function usage, user opt-in level

User Engaged Data 
Each page access 

data

Acquire various mobile app usage data 
and continuously improve based on 
collected user engagement level and 

feedback

By Menu & Function By Mobile OS

By Language
By Feature
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IndoorPlus+ LBS V2 based Wayfinding
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Multi language support

01 Introduction of Inchon Airport Passengers Mobile App

Provide mobile app guideline and tutorial according to language (Korean, English, Chinese, Japanese) – any language 
like Arabic can be added  
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IndoorPlus+ LBS V2 Wayfinding

Passengers Mobile Application Function Matrix

01 Introduction of Inchon Airport Passengers Mobile App

The core new function is IPS (Indoor Positioning System) based Wayfinding + redesign existing mobile app UX

NEW
Function

Flight
Schedule

Shopping Convenience
Parking
Transport

Information Bookmark My Trip Notice Setting

Personalized

1:1 Chatbot

Indoor Map

Wayfinding

Departure

Arrival

Shopping

Food/Drink

Coupon

Rest Facilities

Bank/Insurance

Health

Transport

Parking

Shuttle

Convenience

Departure

Arrival

Transfer

General

FAQ

BBS

Mobility 
Impaired

Immigration

Version

Language

Search Home to Airport

Luggage Claim Impaired Menu

Staff
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IndoorPlus+ LBS V2 Wayfinding

AI Machine learning based IPS 

02 Technology

Provide optimized and competitive services based on sensor-fusion Indoor Positioning Technology 

AI Machine Learning based Indoor Positioning Technology 

Machine Learning + Particle Filter = high accuracy and stability ( 2~5m, 90%)

Protected  Technology by patent ( total 6)

Technology that optimizes indoor positioning coordinates 
that are sensitive to the environment using machine 
learning-based particle filtering technology.  It provides the 
most accurate location coordinates according to the user's 
walking direction.

Extensibility Speed

Se
ns

or
 -F

us
io

n

M
ach

in
e-Learn

in
g

Optimized Indoor 
Environment
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IndoorPlus+ LBS V2 Wayfinding

Hybrid Sensor Fusion Technology

02 Technology

Provide sensor fusion hybrid positioning leads to more accuracy and stability 

By combining multiple positioning technologies, we secure high 
accuracy and stability by compensating for the shortcomings 
(low stability, low accuracy) of each individual positioning 
technology

Maximizing each indoor positioning technology capability 
to improve accuracy and stability

Indoor Positioning 
Tech.

Description

Wi-Fi

Computes signal strength of several Wi-Fi APs to 
enhance the location calculation - not available on 

iOS.

BLE Beacon

Fix installed BLE beacons provide reference signals for 
the location calculation.
Combination of dedicated BLE-beacons 

and beaconing from BLE-enabled WiFi -AP

Geomagnetic

Enhance the location accuracy checking the actual 
magnetic field agains the magnetic fingerprint of the 
facilitites.

PDR

Estimates moving distance & direction, using device 
sensors ( Accelerometer, 3-axis Magnetometer). 

Map Matching

this technology corrects positioning errors using 
movement lines.

Moving Type Estimation

Using the sensor values, it detects the type of 
movement (walk, elevator, escalator, 
vehicle), enhancing positioning accuracy and floor 

recognition.

Wi-Fi
Positioning

Moving Type 
Estimation

Geomagnetic
Positioning

BLE Beacon
Positioning

PDR
(Device Sensor)

Map
Matching
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IndoorPlus+ LBS V2 Wayfinding

Standard GeoJSON compatible Indoor Map 

02 Technology

Improved uniformity and maintainability of indoor maps by applying indoor map standard technology (GeoJSON)

4

3

2

1

출 발 :  3 게이 트

도 착 : K T로밍 센터

총거 리 : 12 5m 소요 시간 : 2분

Indoor Map Data
(Geo-JSON Map, POI, Path)

KIOSK map service
Mobile App map service     Web based Administrator 

service

Just one change, Adopt multi-N service

When indoor spatial information changes, 
the kiosk, mobile app, and web page are 
all automatically updated with a single 
change.
This does not require a separate map 
conversion process or modification, so 
improves maintainability and efficiency.
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IndoorPlus+ LBS V2 Wayfinding

Standard GeoJSON compatible Indoor Map 

02 Technology

Improved uniformity and maintainability of indoor maps by applying indoor map standard technology (GeoJSON)

4

3

2

1

출 발 :  3 게이 트

도 착 : K T로밍 센터

총거 리 : 12 5m 소요 시간 : 2분

Indoor Map Data
(Geo-JSON Map, POI, Path)

When indoor spatial information changes, 
the kiosk, mobile app, and web page are 
all automatically updated with a single 
change.
This does not require a separate map 
conversion process or modification, so 
improves maintainability and efficiency.
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IndoorPlus+ LBS V2 Wayfinding

More convenient IPS fingerprint DB and SDK

02 Technology

Rapid construction of fingerprint DB using multiple workers and provide IPS SDK for development

Site Survey to check 
environment

WIFI, BLE, Magnetic sensor 
sample construction to 

measure optimized node and 
link

Cloud based fingerprint DB construction 
without additional specialized devices, 

just using smartphone
( Multiple users can measure simultaneously)

Qualify sensor fingerprint DB 
and re-measure where DB 
quality is not good enough

Site 
Survey

Cell
Planning

Cloud 
based

Measuring

Quality
Control

&
Re-

measuring

Cloud Measuring ➔ Simultaneous Measuring ➔ Improve Speed & Error control

Indoor Map

Fingerprint DB Tools

IPS Server

IPS Application
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IndoorPlus+ SmartCare Wayfinding Architecture

Other 
Information Systems

Integration Service 
/ API

Map & Configuration 
Updates

Dashboard
Content & Map Events

Smartphone App

(IndoorPlus+ SDK)

Indoor
Plus+
SDK

App
Geolocation Data (optional)

Application 
Download

Application Stores

IndoorPlus+ LBS Back-end

[ Wireless signals ]

Wi-Fi AP BLE Beacon

Geomagnetic
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LBS v2  Solution Overview

SDK – Backend Resources Server – Resources tools 

[ Wireless signals ]

Wi-Fi AP BLE Beacon

[ Back-end Server ] 

[ Measurement APP ] 

[ Node Tool ] 

[ Map Tool ] 

[ IPIN SDK ] 

Make Digital Indoor Map

Design fingerprint, route and POI

Collect  wireless signals 
& magnetic field information.
Make fingerprint
(Radio map & Magnetic map)  

▪ IPIN : Indoor Positioning & Indoor Navigation System
▪ SDK : Software Development Kits

PnT provides tools for the drawing of the indoor maps, design and measurement of fingerprint  data

Geomagnetic
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