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Problem Statement

Too Few Capacities During Rush Hour

Unused Public Transport Capacities
During The Day
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Tagliche Frequenzen der S-Bahn
S-Bahn-Verkehr an der Stadtgrenze Ziirich 2010,
Anzahl Fahrgaste, in Tausend

5678 91011121314151617 18192021 2223 24 1
Uhrzeit
QUELLE: ZW NZZ-INFOGRAFIK /tcf.
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Solution

Reward program based on
occupancy data

Customers pays per ride Tigliche Frequenzen der S-Bahn
S-Bahn-Verkehr an der Stadtgrenze Ziirich 2010,
Anzahl Fahrgaste, in Tausend

Reward program: collect low occupancy kilometers to pay
future rides

Let the market solve the rush hour crisis
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Provider Passengers
« Control of passenger flow  Free rides through reward 55 7 8 9101112345167 18197071 722390 1
« More customers can be program Uirzait

se rved QUELLE: ZW NZZ-INFOGRAFIK /tcf.




Passenger Counting

Data: [, lrasi, 1s
M+ @ // List of on-bus devices
C B/ List of counters
3 My« @ // List of MAC common in interwval
Mzj+ @ // Set of MAC for sensor j in interval
P{_(?}( @ // Probes with earliest cimestamps
P(ly+® // Probes with latest timestamps
T+ 0
Result: Af // MAC of devices defined as on bus
begin
while berween bus stops do
4+ 4/ counts intervals of 8§ seconds
Mo +— 0
{/+ Find probes common to g scnsors
for j « 1 to g do
foreach poj; € Frj do
il ;u:;:' = lyggi then .
My + Mg @ {p:j:“}
ule) «
findProbeWithMatchingMac(P(e))
y(l) +
findProbeWithMatchingMac({P(1))
il I’:I.g_-j{ < \yfl'\'r:} then
L wle) ¢ prji
il py4; > y'(l) then
L v(t) < peji

| M« MonM,,

S+ All probes of interwval list
foreach mn.; ¢ M, do
/+ Go through result list M
for k+— 1wn do
f* Check if MAC in resultb
il iy = iy then
|_ cx ++ // increment counter

else
M« M+ {mg}
C O {1} // add new counter

f+ Go through result list M

Tor kk«+— 1 ton do

il cp =1 // check cccurrences then

|_ M e M\ {mg} €« O\ {ow}

yle) + find ProbeWithMatching Mac({ P(e))
y(l) « [findProbeWithMalehing Mae( P([})

n
L M+« MY\ {m}

if (y*(I) —*(e)) < 1= // check time difference
the

Prediction Algorithm

m

. 1 2
1711‘11,1 §||W||§ +C ;(fi + &)

WIQ(XI) +b— v < e+ 6‘1
yi — Wi P(xi) ~b< e+

Mehmood, Ubaid, et al. "Occupancy
estimation using WiFi: A case study for
counting passengers on busses." 2079 IEEE
Sth World Forum on Internet of Things (WF-
/oT). IEEE, 2019.
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Number of Passengers
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Provider perspective
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Search Journey

Harlaching

 Pay per Distance
* Fixed Fair: 1.00€
* 0.30€ per driven km

St.-Martin-Stralle

« Payment option: Use bonus km Search
Less occupancy - more bonus kilometers Results
8:00

Terms
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User perspective: Professor

Search Journey

e FOCUS:
+ Punctuality
* Efficiency

e Shortest commute

Search
Results
7:30
7:40
8:00 @ - .
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User perspective: Student

e Focus: Search Journey

» Maximizing reward

Search

* Acceptable drawback:

> Results
e Later arrival
' o .
* Longer travel time
b0 e



Live Dashboard

Prolonged
Maintenance
Intervals

ML Prediction Smartphone
and loT

Occupancy Based
Reward System
For Passengers
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Personalized
Route Planning

Facilitate
Social Distancing
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One More Thing...
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