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The future of technologies for
Cities and businesses of today
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CLAIMING THE GLOBAL
SPOTLIGHT

Tungsram, the iconic lighting brand

Over the past 120 years, Tungsram had gone through secks to serve its tarzet martE
many changes and became an innovative global brand. high-quality lighting solutions.
The company has systematically built new solutions,

often leading to exponential sales growth. Today,

. . . factories in
Tungsram is much more than a lighting manufacturer. Hungary
It is a global company that delivers future-proof B
technologies combined with a century of expertise in . o .

high-quality lighting solutions.
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TUNGSRAM
SMART SOLUTIONS
INTRODUCTION

The aim of Tungsram’s Smart Solution portfolio is:

* to improve a city's attractiveness to citizens, visitors, and businesses by adding
efficient and innovative services

* to enable better decision-making through the use of data
+ and to provide a better quality of life.

The results are:
* improved quality of service for citizens and businesses
* economic competitiveness by attracting businesses and visitors
+ an environmentally and economically conscious focus on energy efficiency

more efficient and responsive environment that feeds back into the ecosystem.

Tungsram Smart Solutions, amongst all, can help you establish a more comfortable
environment, let it be indoors or outdoors, achieve energy savings for buildings,
reduce the time spent on driving, increase retail and parking revenue, and it enables
you to save costs while you operate and maintain a building.

Tungsram's smart city portfolio contains a variety of solutions for smart buildings,
smart transportation, smart parking and the option for a centralized, location-based

data analytics.

Step into the world of Tungsram Smart Solutions in 60 seconds
Search for Tungsram Smart Solutions on Youtube

The journey of Tungsram started as a lighting
manufacturer, then we grew beyond

SMART
SOLUTIONS
= « Complex
o SMART Smart City
Ov LIGHTING O
= ﬁ « Smart Building
+ Smart ready Solutions

LIGHTING fixtures
SOLUTIONS -
* Remote lighting
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+ Design - lighting and control
electrical network  « Adaptive
+ Installation lighting

« Traditional lighting . Quality * Maintenance

« LED lighting Management + Lighting as a service
+ Automotive lighting * Solution Quality * Indoor farming

- Fixture System

manufacturing




TUNGSRAM SMART SOLUTIONS COMPETENCIES

TUNGSRAM

AND IMPLEMENTATION APPROACH SMART CITY

Tungsram gains its global insight into market needs by constantly interlock- M 0 D E L
ing with its widespread global partners and sales network. It possesses a

stable yet flexible hardware production capability and has access to core

city and building infrastructures (lighting). Being a global player, Tungsram

has global product introduction capabilities and uses the latest innovation

management techniques to plan and deliver its solutions.

Tungsram leverages on its strategic partners niche competencies by inte-

grating those into its own products and services portfolio.

BuiLbinG
AutomATION
Integration of

and implementation

SMART PARKING
Camera- and

- sensor agnostic

all building tech
in one platform

AuDIOVISUAL SYSTEMS
State-of-the-art design

sensor- based solutions

Tungsram’s implementation approach includes: TU ﬂgs Falll

MuLTimopAL NAVIGATION

facility maintenance

erewe Building energy management

Technology integration on database layer

Smart City

Handling all sensors’ data in one platform instead of leaving
them spread across monolithic systems, _
Tungsram is an independent smart . 1 gl Smart public transportation
solution service integrator covering ] ! :
Unified service level and business continuity management, a broad range of smart city services
customized and localized for a city's
needs.
Single user interface with a white label approach and a unified

user experience with completely harmonized subsystems,

Lighting modernization -« «««ccavrerevnan.

Single point of contact for the entire development as well
as for later requests,

Scalable, modular, and future-proof systems.

Facility and asset management : " -~ B L @ .- Smart office

AT L AE I A PRI o sos s S A e A S T A S S
TunGsrAM's CORE ; hRras

COMPETENCIES

FAciLITY & AssET
MANAGEMENT
BIM based

and operation

INDOOR NAVIGATION

Special hardware with
highly sophisticated
positioning algorithm

GIS DEVELOPMENT

Custom location-based
data management

Combined indoor & outdoor
navigation for various
transport modals

Partner
Ecosystem’s
Competencies




TUNGSRAM
SMART SOLUTIONS PRODUCT PORTFOLIO

INDOOR
AND OUTDOOR TECHNICAL DETAILS
POSITIONING Functionality

| Better utilization of mobility infrastructure

Our indoor and outdoor positioning system with route tracking, navigation, | Location-based data management, including pipeline network,

. : e _ . dynamic assets, fleet management
and location-based analytic capabilities is integrated in one mobile y 2

— : i | Indoor navigation
application. The client can create its own “Google Map” for outdoors and

.- - . , . | Asset and le tracki
a digital building model for indoors with one meter accuracy by using >eCLAnCIpeapie Sl e

our specialized beacon technology and our sophisticated algorithm. {hieet managemeng

| Multimodal transportation route planning

| Seamlessly integrated indoor and outdoor functions

User Experience
I Single application for indoor and outdoor navigation
| Mobile and web application
| Customizable for the client’s design requirements
I Highly focused on user experience

| Easy-to-understand reports about location-based data (heatmap, dashboard)

oooooooooooooooooooooooo
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DIRECTIONS PO LABEL SHARE DIRECTIONS  POI LABEL SHARE

DIRECTIONS ~ POINT LABEL

SHARE

Installation Requirements

| Detailed floorplan, BIM model, or building survey for indoor positioning

I WLAN and power supply for indoor asset tracking

Hardware and Software Architecture

The solution can locate and navigate to various Points of Interest (e.g. | Single application architecture with multiple permission levels

meeting rooms, departure platforms, storage rooms, lavatories, exhibitions, | Cloud agnostic or on premise or hybrid/distributed installation K
stores, lecture rooms, terminals). It can also send location-based | Demand-driven scalability i
information or push notes with advertisements. The solution is also | Tungsram installed in its HQ 35 BLE sensors across a 1,000 m2 area to _li
capable of tracking the preferred routes of personnel and visitors. achieve one-meter positioning accuracy "

Implementation results in better employee, visitor and customer I Beacons can run for 5 years with their replaceable batteries

experience, increased retail sales, and a decrease in cleaning needs, | 1-meter accuracy can be achieved by installing 35 sensors on a 1000 sqm area
costs and false complaints.
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REFERENCE IMPLEMENTATIONS

OF OUR STRATEGIC PARTNER'’S
SMART SOLUTIONS

Customer Name Implemented solutions Smart Parking is a convenient and user-friendly parking solution for
parking slot reservation, navigation and monitoring parking lot utilization.
National Road Toll Payment System (Hungary) Complete GIS backend and data management Users can navigate their complete journey from their outdoor location to
their parking space (both indoor and outdoor) using one application.
National Mobile Payment Plc. (Hungary) GIS backend of mobile parking payment

EMI Non-Profit LLC for Quality Control Indoor and outdoor navigation on the premises
and Innovation in Building of EMI, designed for the international Solar
Decathlon competition

National Rescue Services (Hungary) Route planning for ambulances based
on real-time location data




Camera-based sensors:

THE SMART PARKING

SYSTE M helps users find the optimal parking slot, ensuring the least amount

Can be mounted on top of lamp posts

of time spent driving around in parking lots. It can monitor real-time Requires continuous power supply and internet access

parking lot utilization and the clients can optimize their parking areas
based on actual usage data. The system can also be integrated with
a mobile payment service to also pay for the parking.

HARDWARE AND SOFTWARE ARCHITECTURE

With this so|ution’ inhabitantsl employeesl and visitors can great|y Sensor mOdUIe, ConnectiVity module and server application interface

reduce their time finding parking spots in parking lots or public
spaces, while building and parking lot operators can decrease
costs by optimizing the layout of parking areas.

TECHNICAL DETAILS

Available sensor technologies in our system: infrared, magnetic, camera based

Hardware agnostic

Customer Name

Navigation towards available or reserved parking slot

Parkopedia
Possible connection to a mobile payment system :

Battery lifetime: 5-10 years City of Kecskemét (Hungary)

"

Vandalism proof EMI Non-Profit LLC for Quality Control
and Innovation in Building

Easy-to-use mobile interface for parking slot reservation and navigation Tungsram

Parking lot occupancy monitoring and analytics visualization
via the dashboard and heat map

Magnetic and infrared sensors:
Can be installed in the asphalt or concrete pavement

Requires P2P gateway installation with one gateway connecting to the Internet

Cloud or on-premise data storage and analytics

Edge computing module (optional)

REFERENCE IMPLEMENTATIONS
OF OUR STRATEGIC PARTNER'’S
SMART SOLUTIONS

Implemented solutions

Global on-street parking data management
Complete parking lot monitoring system
Indoor and outdoor navigation on the

premises of EMI, designed for the
international Solar Decathlon competition

Development system at Tungsram's
Headquarters




BUILDING AUTOMATION

Unique industrial monitoring and control systems - custom developed |
or Siemens technology to increase efficiency by applying an integrated

control platform that includes behavioral analysis and machine learning in

these areas: heating and cooling control, lighting control, HMV, doors and |
other closing systems control, HVAC, water measurement, alarm and

electricity network control. Full integration of new and old systems with |
a universal protocol to ensure a personalized, cost-efficient system at
a significantly lower price than offered by others on the market.

INSTALLATION REQUIREMENTS

HARDWARE AND SOFTWARE ARCHITECTURE

I
nplementation of building automation improves
fficiency of the building by harmonizing and
itrolling systems. This also reduces CO2
'on"~ i provides a sustainable management
ing ; operation. Depending on the building

\3?1\{ can result in up to a 30% reduction in
U i I

'\ consumpt|on

FUNCTIONALITY

SMART SOLUTIONS

Customer Name

OPEL Factory Szentgotthard

USER EXPERIENCE Y National Instruments

| l =
MAV Hungarian Railways

Schott Glass Factory

REFERENCE IMPLEMENTATIONS
OF OUR STRATEGIC PARTNER'S

Implemented solutions

Centralizing building control systems and
eliminating the need for local personal controlling,
achieving a 30% energy consumption decrease

Centralized building control system
for a healthcare center

Elevator monitoring systems - remote, instant access
to mechanical elements, customized
monitoring and controlling

Complete building automation system




PEOPLE COUNTING
A highly accurate, camera-based people TECHNICAL DETA"-S

counting solution for office usage in cooperation
with Analog Devices. The technology enables
no image data leaving the edge node, thus it Provides information about people’s locations inside rooms
complies with GDPR requirements.

Counts number of people

Can be configured for different selected locations

90%+ accuracy for 3m radius, expected accuracy at 5m is 85%

Coverage area of 5m radius at 2.6m - 2.9m height

Remote and secure device management provisioning and over the air updates

Visualize insights by aggregating edge-node data
Flexible, versatile and rich User Interface

Turnkey data visualization dashboard

Power supply
Network access (Internet or internal network etc.)

Commissioning process: manual or automatic commissioning based
on 3D BIM model

Sensor module, connectivity module and server application interface

Cloud or on-premise data storage and analytics

The peo ;@. ime and historical data for occupancy = - Edge computing module (optional)
in office arez ! paces, etc.). Based on -

~ the actual G Reference implementation occurred at Tungsram’s HQ




Exclusive sensor box design to meet the client’s high expectations

Power supply
Network access (Internet / internal network etc.)

 AMBIENT SENSOR NETWORK

Sensor box can be installed on (or in) the ceiling, on a wall, pillar, etc.

Sensor module, connectivity module and server application interface

All sensor modules and connectivity modules are placed in a sensor box,
suitable for the location design

Cloud or on-premise data storage and analytics

Hardware agnostic approach

The sensors can be used for adapting AC, lighting, and ventilation to different
environmental indicators and building utilization levVels. Since it is adjustable,
it can create a comfortable environment for all the occupants in line with

the actual environmental conditions. ‘

The implementation of sensors can result in decreasing a building’s energy consump-
tion due to aligning building systems with the people’s actual activity in the building
areas. Research also shows that better air quality can increase cognitive performance
of employees by 100%.

TECHNICAL DETAILS —ae O o

Assembly can be customized on demand (what specific sensors to
include in a sensor box)

Automatic alerting based on predefined values (SMS, email, push notification)
Analytics of sensor data on the selected IoT platform

Example of installed sensor box content: temperature, CO2 level, air pressure,
humidity, motion, light conditions, noise level

Visualize insights by aggregating edge-node data
Flexible, versatile, and rich user Interface

Turnkey data visualization dashboard




The audiovisual solutions offer the most suitable systems for the
opportunities and expectations of our clients, providing customized
solutions in addition to products already available on the market.

Tungsram delivers project-specific solutions instead of promoting

/A y
Ny
R

REFERENCE IMPLEMENTATIONS
The audiovisual solutions can be used to enhance visual 0 F OU R STRATEG I C PARTN E R'S
experiences. Astonishing displays (e.g. LED screens) are SMART SO LUT' 0 \ S

placed within a building to emphasize preferred messages.
Meeting rooms, exhibitions or events can be equipped with
the most sufficient, fit-for-purpose high-tech devices. Customer Name Implemented solutions

specific brands, and delivers customer and function-focused design.

Puskas Stadium (Hungary) Giant LEDs (460m2), Perimeter,

TECHNICAL DETAILS

Broadcast System

FUNCTIONALITY : , I
Al Bayt Stadium, Al Janoub Stadium, Acoustics, Electroacoustics and Rigging

I Designing and constructing broadcast, digital signage, acoustic, lighting, Lusail Arena (Qatar)
audiovisual, and television technology systems

| IT management of these systems Groupama Arena and Papp Laszlo Arena Design and implementation of AVLC and ELV systems,

(Hungary) maintenance and operation

| Audiovisual content management

I Simulation and 3D modelling in the design phase Middle-Eastern Education References: Acoustics, automatization, programming,

Two institutions presentation, conferencing systems, stage machinery

| FEM (Finite element method) analysis and BIM design

USER EXPERIENCE

| Create special, long-lasting experience, affecting on the senses of the
audience with the audio-visual effects

INSTALLATION REQUIREMENTS

| Assessment of the location for the audiovisual assets P . | . « ‘ M“‘" -
- — i . - | i o y ‘ - J | . g | ~' -
| Power supply : . A 1 I¥ R R | 4 TN
R ~

*s-iw

HARDWARE AND SOFTWARE ARCHITECTURE

.

I Platform
I Displays
I Acoustic system hardware

| User interface



USER EXPERIENCE
| Fully customizable dashboard system with real-time data, available for multiple operation sites

| Software service, easily accessible via any web browser, making the booking feature
easy and transparent by using the office floor plan and calendar overview

A flexible management tool is essential for an agile or smart work
environment to increase the utilization of available space.

This solution has a cloudbased, central data hub. It is easily | Easy access from your desktop, mobile or tablets.
customizable to each client’s specific needs. No hardware installation

is necessary, remote commissioning is feasible. INSTALLATION REQUIREMENTS
| Floorplan layout (including the location of desks, rooms and parking space distribution)

| Integration with people counting, sensor box and parking sensor solutions is possible

HARDWARE AND SOFTWARE ARCHITECTURE
| Wirelessly installed sensors (optional)
I Dedicated cloud server is available for each client

| Responsive web application user interface and application are available

| High data security protocol

REFERENCE IMPLEMENTATIONS
OF OUR STRATEGIC PARTNER'’S

SMART SOLUTIONS

S .
t seﬁn g\fe used to gather information about the office space
elationships 'ei:v§sn organization units. The collated data helps to
. -

provide better service Customer Name Implemented solutions

methods. Overall, the solution creates an Leading Global Energy Provider Workspace management solution (resulted in

p'sperformance in the short term. { _ (Shared Service Center) increasing the headcount from 800 to 1,250
j€an also be decreased. "F? ' within the same space)
- EFEp F
TECH NICAL DETAI LS - Leading Global Pharmaceutical Corp Workspace management solution (resulting in

|

(Shared Service Center) increased headcount from 1,200 to 1,350 in

the same space)
FUNCTIONALITY

| Space booking: parking spaces, workstations, meeting rooms ' Leading Global Premium Spirits Corp Workspace management solution (resulting in

- increased headcount from 1,200 to 1,350 in
| Visitor management

the same space)
| Fleet management

Leading Global Automotive Manufacturer Workspace management solution

| Dashboard and reports based on the floorplan layout
implementation is in progress in 5 office

| Measures the actual utilization of workstations and meeting rooms buildings of a total of 20,000 sqm

| Use collated data to create an activity-based work environment and provide better service



CONTACT

Tungsram Operations Kft.

77.Vaci Street Budapest, 1044 Hungary
smartsolutions@tungsram.com

smartsolutions.tu ngsram.com




