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GiPStech S.r.l. is a start-up company - spin-off of Università della

Calabria - that developed proprietary technology for indoor localization 

and navigation based on a hybrid-geomagnetic approach: leveraging 

anomalies to the geomagnetic field naturally occurring in any building 

and inexpensive sensors (those already present in smartphone), its 

technology is able to deliver maximum precision in localization with 

minimal/non existent infrastructure.



At-A-Glance

Incorporated 2014

HQ: Rende, Italy

University of Calabria 
Researchers

Leader in indoor location technology, uniquely agnostic to any hardware infrastructure

Rich portfolio of intellectual property

Complete library of indoor and outdoor location solutions and tools as well as 

enterprise solutions for applications such as asset tracking and operations 

management

Proven technology in highly complex environments

Customers include global experts in utilizing location-based technologies

Growing, profitable company



1Based on Grizzly Analytics Testbed Report

Provides infrastructure-free location or record-low infrastructure 
installation (up to 1 BLE every 450m2 or 5,000 ft2)

SLAM (simultaneous location and mapping) technology that 
enables up to 60% saving in indoor mapping operations

Machine learning that adapts to users’ unique behavior;  the data 
is analyzed to provide user behavior and statistical trends

Gartner named GiPStech a “cool vendor” in its 
latest report on Location Services and 
Applications. GiPStech also received the GeoIoT
award for Indoor location & Proximity Service in 
2016

GiPStech offers one of the best user experiences in the industry 
thanks to precise heading information, seamless compensation of 
phone orientation change and flawless real-time sync with user 
movements

Technology

Best in class inertial engine

Sensor fusion capabilities that result in the world’s most 

accurate smartphone-based indoor location solution

Can use and fuse any, or all, of the available location 

signals including Wi-Fi, Geomagnetic, Inertial, GPS, Video 

and more

Features

Maintains a rich tool kit of building blocks for developers 

who want to create indoor location apps 

The only independent vendor of tools to automatically 

generate maps of Wi-Fi and geomagnetic signals for 

indoors and urban settings based on user sourced data

Customer Benefits User Experience

https://www.gartner.com/document/3874389


https://www.youtube.com/watch?v=3uijaBlbJ5U




Despite significant 
advances in outdoor 

location, indoor location 
mapping remains 

problematic

When the GPS signal is lost 
inside buildings, tunnels, 

garages, or city “canyons”, 
location accuracy is 
severely degraded

One approach is to add 
infrastructure; however, this 
increases cost, complexity 
and maintenance (battery 

replacement)

Gaining accurate 
indoor location 
without adding 
infrastructure 
remains a goal



1,300 international airports

+ stations, cruises, urban canyons

TRAVEL HUBS
55,000 museums, 4,700 stadiums

+ campuses, schools

PUBLIC SPACES

9,500 malls in EU, 1,100 in US

+ large shops and retailers

RETAIL

16,500 hospitals in EU & US

+ nursing homes, home care

HEALTHCARE
Countless large corporate offices

and co-working spaces

CORPORATE CAMPUSES
Countless production

sites worldwide

INDUSTRY 4.0



Providing smoothness and real time

consistency (dead reckoning) 

THE BEST INERTIAL ENGINE

Using limited BLE beacons or Wi-Fi 

with or without fingerprinting

.

OPPORTUNISTIC RADIO 
FREQUENCY

Providing granularity by leveraging

a natural and free signal

GEOMAGNETIC

Combining heterogeneous inputs in 

the platform to deliver results

LEADER IN MULTI-SENSOR 
FUSION



GEOMAGNETIC FINGERPRINT
Provides top accuracy using natural anomalies in Earth’s magnetic field

INERTIAL ENGINE
Provides smoothness and real-time consistency using dead 
reckoning

WI-FI
Proprietary approach that uses Wi-Fi to provide positioning 
with fingerprinting or RTT

CAMERA
Compliments the inertial engine for highly active 
applications with low infrastructure

BLUETOOTH
Proprietary approach that uses low beacon density to 
provide positioning with or without fingerprinting

No limits about the number of different signals we can 
fuse together. The only limitation is imposed by how many 
signal the localization device can sense (for a smartphone 
they are BLE, sensors and geomagnetic but for another 
device or for a back-end based localization they are much 
much more.



Method to use multiple technologies 

hierarchically to increase accuracy

Patent 1

Custom particle filter to locate comparing 

sensors readings with map

Patent 2

Method to determine localization ex-post, 

after mapping

Patent 3

Method to calibrate magnetometer in 

background in finite time

Patent 4

Method to estimate direction of movement 

independently of device orientation

Patent 5

Method to determine motion and map of 

signals simultaneously (SLAM) (PCT not 

yet available)

Patent 7

Method for monitoring, checking presence 

and tracking people

Patent 6



GiPStech BLE Geomag Inertial

Precision n/a

Stability

Real time

Low 
infrastrucure

Flexibility n/a

Devices 
converage

LOW INFRASTRUCTURE
Inertial and geomagnetic have no 

installation

TOP PERFORMANCES
Smooth, consistent

and precise

LOW COMPUTATION
everything runs on device, even 

on chip

HIGHY ADAPTABLE
Can work in every 

environment

Cloud-less
Can run it all on device, 

no cloud required

Performance assessed by Grizzly Analytics on Testbed Report

http://www.grizzlyanalytics.com/report_2017_06_testbed.html


SYSTEM

OS

APPS delivering the best positioning, navigation and 
tracking in B2B and B2B2C use cases

HARDWARE

SDK FOR DEVELOPERS

IMPROVING OS SERVICES
improving precision and UX in localization and the opportunity 
to gather information from users (crowdsourcing)

DIFFERENTIATING UX FOR OEMs
provide UX that is better and distinguishable from the OS, to differentiate products 
and enable data collection to build better maps

OPTIMIZE ON SILICON
transfer sensor-fusion algorithms directly on silicon, to maximize UX while minimizing 
computational and power requirements



The “definitive” infrastructure free solution

- The initial position and orientation is determined with an A.I. 

algorithm from a picture taken with the smartphone camera

- The real-time positioning is performed with our hybrid 

geomagnetic sensor fusion stack

Opportunities

- AR applications with traditional smartphones

- Indoor / Outdoor localization and navigation

Competitive advantages

No other company has developed a "real" indoor visual positioning 

system capable of giving a real time and continuous localization. 

Moreover the most similar "discrete" visual positioning system 

needs a "Cloud" interaction to work.



Real worldReal world (in the 
smartphone camera) Custom Graphics overlay



Fairs and museums
strive to provide relevant 

services to visitors 

High accuracy indoor 
location is needed for both 

travelers and internal 
operations

The retail industry wants to 
know more about 

customers behavior in 
shops

With inexpensive tags, 
hospitals can closely 
monitor patients  and 

assets

Internet of Things and BIM 
can leverage users and 

assets position

The inertial engine can assist 
with accident reconstruction, 

crash analysis, driving behavior 
etc.

Solution library for developers

Exhibitions RetailAirports Healthcare Smart Building Automotive

Applied solutions Professional services

A modular system that manages 

maintenance operations so that 

businesses can spend less time 

worrying about their assets and 

focus on their business.

ASTRAAsset2Work

AsTra provides asset and object 

tracking using inexpensive tags. 

The system allows for location 

and tracking of any physical asset 

in real-time at a low-cost. 

GiPStech professional services offerings include:

• Software Customization

• Special Feature Development

• Targeted Research



Replicates 
website cookies 
in the real world: 

GiPStech’s 
solution can 

precisely track 
users indoors as 
well as outdoors

One of the only 
indoor navigation 

solutions on a 
smartphone that 

replicates the 
flawless turn-by-
turn experience 
of an outdoor 

GPS

Comprehensive 
big-data gathering, 

and presentation 
tools extracted 

from users’ 
movements 

through intuitive 
web-based 
dashboards

Leverages 
smartphone 

sensors and the 
geomagnetic field 
therefore does not 

require large 
installations and 

maintenance

Can work off the 
cloud or totally 
off-line, leaving 

maximum 
flexibility for 
architecture 

implementation

Indoor Location Indoor Navigation Behavior Analytics User Tracking Low Installation Cost Off-line Flexibility

One of the best 
performances in 
the market: more 

precision, reliability 
and resiliency than 

other available 
solutions



Fast and accurate 
GiPStech sensor 
fusion; useful for 

autonomous 
vehicle 

performance

Highly accurate 
inertial tool that 
allows GPS to be 
used at 1/10th of 
normal power to 

save battery life in 
indoor and outdoor 

use

Unique algorithm 
that provides 

accurate heading. 
Alleviates common 
user frustration of 

having to move 
before determining 

correct heading

Eliminates 
confusion over 

direction related to 
phone orientation. 

Phone can be in any 
position without 

affecting direction

Automated Signal 
Map Creation

Power Reduction Heading Vehicle Sensor 
Fusion

Phone Independent

Only solution that 
can develop signal 

strength maps 
using crowds only. 

Crowd sourced data 
can also be used for 

behavior analysis.



SDK
LICENSING

LIBRARY
LICENSING

CHIPSET &
OTHER HARDWARE

OS & OEM
MAP

PROVIDERS
LOCALIZATION 

PLATFORM
INTEGRATORS
& DEVELOPERS

VENUES & 
BUSINESSES

        



VISUAL SLAM
Simultaneous Localization 

and Mapping reduces 
setup by 50% 

HYBRID NAVIGATION
Top performances with our 

“full-stack” solution

INERTIAL ENGINE
Best-in-class accuracy

and smoothness

CROWDSOURCING
Map data creation through 
sensor fusion and inputs 

from large user base

► Play the video ► Play the video

https://youtu.be/3uijaBlbJ5U
https://youtu.be/3uijaBlbJ5U
https://youtu.be/rF-O_j3Ym8M
https://youtu.be/rF-O_j3Ym8M


Global commercial partner and
integrator of our technology in
customers’ projects and own
hardware

Global leader in maps, licensing our
sensor fusion to deliver positioning,
SLAM and crowdsourcing to millions

Tokyo International Airport is our
largest deployment to date:
400.000m2 served with less that
1BLE/450m2

Using our infrastructure-free solution
to solve longstanding localization of
parked vehicles in large garages

OTHER CUSTOMERS INCLUDE

► Video

https://youtu.be/gr1jWETrBpQ
https://youtu.be/gr1jWETrBpQ




We moved the localization stack from the smartphone side to a very in-

expensive smart node to be installed on the building side. This smart node 

is (1) able to localize any kind of asset equipped with an very in-expensive 

tag (not a smartphone) and (2) enrich – if needed - the BLE infrastructure 

to deliver smartphone based high performance localization services

Our smart nodes not only provide same service of BLE beacons, but also 

allow passive localization of non-smartphones wearable and tags.

Works as a “mesh network”. Only one on the deployment require network 

connectivity, no battery maintenance

Smart nodes

Beacons provide a radio signal for basic localization on smartphone.

Our BLE beacons do not require wiring, and work on small batteries 

last for 3 years.

In-expensive Tags (bluetooth or RFID)

RFID Tag support in beta version



The system allow to 

localize and track any 

physical asset in any 

environment in real-time

Asset 
Localization and 

Tracking
To enable the localization 

you simply need to attach 

an inexpensive and 

broadly available standard 

bluetooth beacon / 

eddystone device to the 

asset 

Employing Low 
cost Tags

The standard deployment 

needs just few low cost 

devices attached on the 

building side that through 

the GiPStech software are 

able to localize the assets

Multi-purpose and 
low cost 

infrastructure

We can extend the 

basic capabilities of 

the system with the 

integration of multiple 

technologies 

Extensible and 
Expandable

The localization / tracking 

data should be easy 

integrated in very large 

enterprises and 

environments 

Enterprise 
integration capability





B L U E T O O T H

R F I D

Our software is able to localize and track assets that are simply equipped with low 

power, high battery life, standard iBeacons or Eddystone devices. This is a very cost 

effective solution to enable tracking and localization even in environments with 

thousands of assets. In addition the tracking infrastructure is able to collect the 

telemetry data coming from the beacons used to monitor the battery status and the 

environmental temperature.

Tracking with standard bluetooth beacons

In some scenarios we can employ inexpensive, disposable and passive (no 

battery needed) RFID tags.  With these tags the infrastructure is able to provide a 

“check-point” localization of the assets when these assets are (or not) within some 

pre-identified areas. The infrastructure works in a peer to peer way and is able to 

detected RFID tags passing up to 10 meters far from any infrastructure’s smart-

node 

“Check-point” detection through passive RFID tags*

* This feature is still in beta version



.



ULTRA asset2work is an IT system of «Enterprise Asset Management» perfectly integrated with the GiPStech location and tracking technologies. It is a complete and modular

system designed to adapt to the specific organization and management of generic activities in various contexts: from home monitoring to manage industrial operations. From

activities of health surveillance up to activities of management and control of ordinary and extraordinary maintenance activities. It is mobile-first and integrates the latest

technologies: from the cloud to RFID, from the positioning and tracking of people and objects. It is usable «as a service» from the address http://app.asset2.work and through

the mobile application on the stores.

http://app.asset2.work/


• All the resources are managed within asset2work: structures, equipment, parts, spare parts, etc.

• Well-defined rules determine the nature, executable activities, maintenance, use and history of resources.

• Work orders can be assigned to any resource.

• Resources are uniquely identified by operators through mobile terminal with passive tags (NFC, barcode, QR ...), active tags (iBeacon, UWB, etc.) or location

technologies.

• Dynamic checklists can be generated with custom fields, assigned to groups of resources, simplifying the generation and diffusion of new lists.

• Resource reports, complete and customizable, are processed for each of them and according to the activities carried out by the operators.



The asset2work modular implementation allows you to customize it according to the context data of your organization and make it

immediately operational. It can be used as a valid monitoring tool even during the COVID-19 emergency by simply creating the company

organizational structures in order to enable the possibility to trace, control and monitor both critical subjects (such as the sick and / or

returned from illness) together with subjects to whom is would be useful to provide information.

The "Look & Feel" of the standard mobile application can be customized to make it more immediate to use for particular categories of

users and at the same time maintain a valid tool for carrying out professional staff activities



asset2work is equipped with a powerful user profiling system which determines both the actual actions that each user can perform but also what data each user can

access. This way it is possible safeguard privacy regarding access to sensitive data such as personal information, health status and/or geolocation and tracking data.





All the data generated by any device  and/or people contributes to an aggregated quantitative understanding of the space usage.

We can use multiple technologies and multiple devices to collect the position data from the users. Different technologies will enable different level of 

interactions with targets.



GiPStech dashboarding system

GiPStech Software platform

A modular system that manages workforce and 

maintenance operations so that businesses can 

spend less time worrying about their assets and 

focus on their business.

Asset2Work

Third party software / presentation layer

SDK / REST API

Our standard 
indoor/outdoor 

localization technology 
can collect positioning 

data provided by 
standard smartphones

Our ASTRA technology 
provides asset and object 
tracking using wearables 
and/or inexpensive tags.

With various IOT sensors 
we are able to detect and 
count people that are not 

equipped with smartphones 
and/or wearables

Starting from the collection of 
external positional data provided 
by, for example, GPS satellites, we 

can provide a better accuracy 
fusion this data with the 
cartographic information

Data collection layer

Smartphones IOT SensorsWearables GPS 5G Networks

Capturing 5G signals strengths 
and/or raw positions 

measurements we can calculate 
our own location information or 

improve the initial accuracy



Any IOT sensor could be integrated within
our software platform. The current
implementation already support Camera
Based counting and/or Infrared sensors
based counting.
The people do not need to bring/wear any
smartphone and/or custom device. The
counting is performed from the light sensor
based infrastructure

Passive tracking/counting
Flexible and cost effective with Privacy 

Protection

With a single camera based sensor we are
able to track multiples “crossing lines”. In
this way a single sensor is able to monitor
multiple doors and different ways (entrance
and/or exit).
The devices does not record and/or
recognize any people: they only provide a
count of the number of people that cross a
given virtual line.

The camera sensor or the infrared sensor are
easy to install and maintain. The
measurement taken by the sensors are
remotely acquired by the software solution
that can use these measurements to “trigger”
special events. For example our asset
management platform is able to automatically
trigger a “toilet cleaning activity” if the number
of people exceeds a threshold.

Easy to install and configure, can be a 
trigger for some interesting events





For dealers or big car manufacturer it is important 

to know where is a single car: in the parking, in the 

workshop at a given bridge, in the washing gate or 

ready to be checked out. In this way ASTRA helps 

with the optimization of the B2B process but even 

with the improvement of the customer journey 

providing real-time information for both.

Knowing where is the car

ASTRA is ready to be integrated with existing Dealer 

Management Systems to add value and increase the 

productivity.

Integration with standard DMS systems



The customer leaves the car and the ASTRA system begin to track 

it providing status updates both to the car’s mechanics and to the 

workshop backend even with an integrated support for the 

existing DMS systems already used within the workshop 

Speed up of the check-in process

The customer should be notified in real-time about the status of 

the car knowing when the car is within the workshop or when it is 

in the washing gate. And being notified about when the car is 

ready for check-out or if there is some additional work that needs 

to be executed

Keep the customer experience at the highest level

Knowing that the car is on a give bridge helps the workshop to 

delivery the requested spare parts in the right place.

Knowing when a car moves and where the car stops again helps 

the optimization of workforce management.

Spare parts delivery optimization



No matter about if you need to know the position of a baggage, a 

wheelchair, a trolley or whatever. ASTRA is able to provide in real-time 

their position and not only: even if you want to track kids, pets or other 

targets that are not equipped with a smartphone just let they wear a tag 

and ASTRA will track it for you.

Knowing where is a target

The ASTRA infrastructure is multipurpose: with it the environment 

already have all what is needed to provide high-end localization and 

navigation services even for the travelers that will benefit from having 

these services on top of their smartphones

Localization and navigation for the travelers

All the positioning data should be collected from the back-end systems. 

In this way we enable behavior and big data analysis that will help with 

the optimization of the real-estate space, passenger flow, operators 

logistic and many more.

Behavioral and big data analysis



A wearable tag would be used to track and 

localize the smaller travelers that come 

across airports and stations

A virtual eye on smaller travelers

Even kids and dogs would be always under 

control when they travel across airports and 

stations

A monitor for the best friends …

The baggage will not get lost anymore. ASTRA 

can track it: just a tag is required. Supported 

tags are RFID(*) and bluetooth

… and for the baggage

RFID Support in in beta version



The ASTRA infrastructure provide the required support in terms of 

having a small-infrastructure to provide precise, smooth and real-time 

localization, for orientation and navigation. 

As we have done at Tokyo Narita International Airport in collaboration 

with NTT Data: https://youtu.be/gr1jWETrBpQ 

Directly on smartphone

https://youtu.be/gr1jWETrBpQ




All data generated by any device using the technology 

throughout the airport and/or the station contributes 

to an aggregated quantitative understanding of the 

space usage.



It stays still and executes the sensor fusion based positioning 

algorithms (GNSS + WIFI + Bluetooth + Geomagnetic). Based on some 

criteria’ it periodically asks for a user authentication. The control 

device transmits the absolute positioning information to a remote 

control center.

Performed using a disposable, waterproof, passive and low 

cost NFC based bracelet or by an active Bluetooth based 

bracelet. The bracelet self-destroy if removed from the arm. In 

another scenario it could be based on an active bluetooth 

based wearable.

The anchors transmit a reference signal to the 

control device. If they are detached from the 

walls an alarm is generated by the control 

device



Peace of mind 



• Fusion of positioning data to improve the 
overall accuracy

• Motion classification



Find Us With
Any Question

info@gipstech.com
www.gipstech.com

http://www.gipstech.com/
http://www.gipstech.com/

