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A “poor” mans locating method

From Locating 100k visitors at large events
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lomorrowland viaeo o

https://www.youtube.com/watch?v=6amNmM1{/71&list=PLOj6Fj01OE8I2rHu9j0OCAunezqZLSZ8PX



https://www.youtube.com/watch?v=6amNmM1f77I&list=PLOj6Fj01OE8l2rHu9jOCAunezqZLSZ8PX

SUSTHRK

Some event issues to solve =7

 WWhere are the visitors in case of a calamity?
e weather, attack,

* When the event management can not proof they are in control, it is immediately
shut down by local authorities - verification happens any time

* Where are specitic individuals”

* Emergency kEvacuation crowd control
* Improve positive visitor experience

* Value proof to sponsors (how many visitors, which location visited most, ...)
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lomorrowlana product ==

* "Real time” location tracking of 250,000 visitors over 3 days

* Wristband is also used for light show, time-stamp notification,
access and cash-less payments

 Acquired data Is used for security, heat map, social features, and
management

Locating people - Sostark, 2018
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150K real time visitor locations === ">
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_ocation of each Visitor every few minutes

Density

Heatmap, indicating movements

_ocation of individuals: Who is still where after the event?
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* 150,000 devices in one system makes Energy budget
everything difficult (and interesting)

 Energy budget for 3 days: Tx, Rx, LED

Interference,
bandwidth,
Device cost

LED lightshow

* Minimum amount of energy to detect response time

and calculate the location

e Link from Wristband to Server (for both
data and location)

* Response time LEDs, during lightshow L ocation Cost size
update frequency pattery
 RF interference, interference, and

INnterference
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| ocating Methods and limitations == ~>_

Technique Pro Con Accuracy

no good low cost

ToA UWB accurate, low power - chips available; bi- 10 em 30m
beacon directional is power
hunarv
RF versions as
Phase discussed in this accuracy and range slow, energy 1m 1km
conference
fast, low cost, low
GFSK RF power, long range ot yery accurate 10 - 30 m 100 - 300 m
RSSI and accurate y
enouah
Improves accuracy large antenna
AOA 4 antenna array to 10m; low cost  system and complex 10m 100 - 300 m
wearable base station
Beacon Too much
BLE RSSI BT is cheap interference and not 1-10m 30m
reliable
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Why RSSI method? o

 (Good enough accuracy

 (Good range to cover the large areas; High enough RF power output at 868MHz
* 10m with AoA without adding any cost to the wristband

* Low cost (<$5), low power (1UA/10mA), low latency response (<25ms)

* Widely avallable radio components

* Good and low cost antenna design (on the wrist and >100m)

* 802.15.4 based propriety protocol: synchrone, small time slots, multiple bands,
space diversity
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CLOUD CONNECTED PRODUCTS /.?\/\_

oncept

Trilateration
RF energy is received by
minimal 3 basestations,
Location is determined in coordi

-Management tools

-Security and staff data

-Visitors counts and crowd control
-Friends finding ,

-Social features

%
[

JESSICA GALLIANO 11

~ YOURMOMENTS

where

E is the electric field strength in volts per meter

P is the transmitter power output in watts

d is the distance from the radiator in meters

& KEEPS YOU GONG
1123 AM 1:02PM 1

NEW FRIENDS
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https://en.wikipedia.org/wiki/Trilateration

What is in the Wristband? ===~

NFC antenna 868MHz chip Push button
‘ | l L: ' & o‘ ;:—iJ . O
RGB LED RGB LED RF Antenna
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Infra structure e N

* For Tomorrowland we required 70 base stations

* [his required two weeks setup time
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Example result

\“VJIIN"‘V' LN JIiINAaT v

215 KM WALKED
6  STAGES VISITED
13 DJSSEEN

314  MUSIC TRACKS HEARD

STAGES YOU'VE VISITED

BEACH NOISECONTROLLERS
eVIL AC IV
ISLAND lAUCH -

GEWELT

”\1 A

MUSIC YDKVE HEARD

3:23 | KYGO - FIRESTONE

3:28 pm | AVICII - WAITING FOR LOVE

3:34pm | FEDER - GOOBYE

JESSICA GALLIANO ma

YOUR MOMENTS

BOAT

3:39 M | JOE STONE - THE PARTY

3:45p | KSHMR - JAMMU

3:52 M | W&W - THE ONE
3:55pm | GAIA- TUVAN

Y Jstace 402 HARDWELL PYTHON

You
EXPORT THE MUSIC YOU HEARD TO ‘ e Q Q

KEEPS YOU GOING

11:23 AM 1:02 PM

O €

NEW FRIENDS

POWERED BY CIRCUM
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The next StepS CCCCCCCCCCCCCCCCCCCCCC

* Can we use this method for tracking in (large) Smart Buildings®

Locating people - Sostark, 2018
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example: World Trade Center Delhi ===~

L —————— - — e ——— L -— — —
__,‘—-\Wd‘._ - - > o - —
- - " -
- "' A e -
- ;’ '.. .y - ( L

......

e — - —

—— N — -

WTC building Delhi:

e FHoorspace 500,000 m2

e 20,000 visitors and 30,000 workers per day
o 38 towers

e parking garages

100,000 wireless networked sensors
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Apple Park In Early 2017 Apple finished construction on their
new massive office building: Apple Campus 2.

3 — . = -
' ~ 5 3 £ e i

't will house 12,000 workers in the 260,000sgm building.

The Apple Campus 2, is the worlds largest (and also green)

WOrk space
Locating people - Sostark, 2018 16



Smart Buildings T

A smart building is like a personal assistant

* |t Knows what you want and provides the right conditions to work,
sleep, meet, drink coffee etc

 More comfort for users, predictive maintenance, security, safety

e This requires plenty sensor data and determining the location of
each visitor and employee

Locating people - Sostark, 2018
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Smart Buildings = o~

 [housands of sensors in a building

* Sensor network standards based on 802.15.4 technology (Thread,
/Z1gBee, IP500, Propriety, BLE)

 Major issue for management decision is support and sensors and
actuators reliability over 10 year time span

Locating people - Sostark, 2018
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RGQUiremen’[S CCCCCCCCCCCCCCCCCCCCCC S~

e | ocation 10m and in-room
e Use by visitors and employees should be made intuitive and automatic
* Very low cost technology; products must be CE, VdS certified

e Proof of reliability and support system for long term

Locating people - Sostark, 2018 19
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Practical veritication with 2k visitors oo

-l avanade’

Results Realized

2. Digital Advisory

L

3. Avanade Cloud App Studio

Acquired Conference Parameters:
- Qoccupancy per area over time

Sponsor Exhibit

|

4. Intel sponsor session

- number of total visitors
- number of person-to-person contact Data processing

- flow over time

10:35 am

Mon, June 13th 2016. Avanade TechSummit 2016 Day one

/ -

6. Rio Tinto

5. Double Espresso [

L 1/[

Powered by Sendrato @

Success:
nstallation of RF access points
Network infra structure

Convincing Presentation to management
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Smart Building Tech Lab 2
e New Initiative mm H -
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 Combining existing standards with our
location technology and processing
software in order to real time locate many
people

e 50,000 m2 test space + 2 level garage
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Smart Building Tech Lab B.V.
Juliana van Stolberglaan 10
NL-2595 CL DEN HAAG
Tel:  +316 55344748
Email: hans@smartbuildingsmartlabs.com
Web: www.smartbuildingtechlabs.com
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