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Track & Know Introduction  

The Track & Know platform is designed to provide a variety of tools that can operate

stand alone or in conjunction with each other.

- Track & Know Big data Platform

- Track & Know Tool boxes
- Big data Processing
- Big data Analytics
- Big data Visual Analytics

- Big data Use Cases

- Three Pilots use cases; Mobility, Insurance and Health

The Mobility use case (Vodafone Innovus (VFI)) can be summed into 3 categories:

 Error detection and correction (GPS location, speed etc.)

 Route features aggregation and prediction (trajectory statistics, hot spots,

prediction of a route and its components like average speed, mileage, fuel

consumption)

 Driver behavior (categorize, correlate road condition with fuel and driver

behavior)



Spatial layout is being reshaped

Existing transport infrastructure

Growing mismatch 
between

travel demand and
transport services

Serious problems 
(e.g. congestion 
and pollution) !

Urban 
agglomerations

Economic
development

Problem statement



The Goal Analyze mobility
demand and underlying

transport systems 

Identify areas with 
serious mismatch 

problems (congestion) 

Dissect traffic flows in 
the detected 

congestion areas 

Find alternative routes 
and Suggest policy 

measures

A method to
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GPS data:

• Data: by Vodafone Innovus

 Location based data
 7500 vehicles
 216GB
 Period: 01/06/2017 – 01/06/2018
 Vehicle types (15): Passenger Car, Bus, Van,…

• Data used for the preliminary results:

 12,213 Files under 55 Folders
 533 vehicles (7.1% of the total)
 3.46 GB
 Period: 08/10/2017 – 12/10/2018 (5 weekdays)
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City-wide travel pattern modeling

Alternative route searching

Traffic flow dissecting

Congestion zone identification
(5 steps!)

Methodology:

Trip extraction

Raw GPS data 



Step 1: Trip extraction

• Each GPS point: pi(lati, loni, ti , vi, engineStatusi, vehiclei, vehicleTi)

p1-> p2->… pi-> pi+1…-> pj->pj+1 …->pn

Stop points (engineStatusi=0 and vi=0)

Non-stop points

Trips (Distance>THtrip)

……

stop points 

Distance>THtrip?
Distance>THtrip?

……

non-stop points 

……

non-stop points 



Travel time:
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Step 2: City-wide travel pattern modeling

• Spatial partition

 zones: Grid_X  Grid_Y

rz, z=1…Grid_X  Grid_Y

• Temporal partition

 TimeP: different time periods of a day 

 DayT: different types of the day



• Zone-traffic-condition-matrix: Z(rz, TimeP, Day, DayT)

• OD-travel-pattern-matrix: OD(ro, rd, TimeP, Day, DayT)



Zone-traffic-condition-matrix Z(rz, TimeP, Day, 
DayT): average driving  speed of each zone 

• Each matrix element

 Total number of points Mz in rz

 Average speed of the points
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OD-travel-pattern-matrix OD(ro, rd, TimeP, Day, 
DayT): travel demand between origin and 
destination zones  

• Each matrix element 

 Total number of trips between ro and rd

 Average travel time, speed and route directness over all the trips
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Average travel time:

Average travel speed: 

Average route directness:



Step 3: Congestion zone identification

• Zone-traffic-condition-matrix: Z(rz, TimeP, Day, DayT)

• Zones with congestion on a day

 Total number of points: Mz >THMZ

 Average speed: Vz < THVZ

• The probability of congestion on multiple days

 P>THP



Step 4: Traffic flow dissecting in a congestion area

• OD-travel-pattern-matrix: OD(ro, rd, TimeP, Day, DayT)

• Project each OD trips into zones

po-> …pi->pi+1->…->pd ro-> rg->rz-->rd



Step 5: Alternative route searching

• Search for alternative routes that avoid the congestion zones

Congestion



Congestion
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Result 1: Trips

• 23934 trips over 533 vehicles and 5 weekdays

• 8.98 trips/vehicle and day



Fig. Distribution of average speeds and number of trips per half an hour 



42.9 

7-9: morning 
commute (35.2)

39.0

10:30-15: noon 
rush (34.3)

39.5

17-19: evening 
commute (41.5)

19-21: evening 
rush (39.2)

Fig. Seven Time periods



Result 2: City-wide travel pattern modelling

• Zone-traffic-condition-matrix: Z(rz, TimeP, Day, DayT)

• OD-travel-pattern-matrix: OD(ro, rd, TimeP, Day, DayT)

 z=1,…,400x400, Each zone: 1.62 km2

 TimeP=1…7 

 Day=1…5

 DayT=weekdays, weekends and holidays

In this case study, morning commute (7-9am) on weekdays!



Result 3: Congestion zones (Mz >50/day, Vz < 20, 
and P⩾ 0.8)

Fig. The average speed and number of points each zone in the morning



Fig. Congestion zones (125)





Result 4: Traffic flow dissecting





Zone (183, 228)



(183,228): 217 trips

• Start and/or end: 41.9%

 Start:  16.1%

 End: 4.1%

 Inside: 21.7%

• Passing: 58.1%

 6->3: 17.1%

 1->8: 6.9%

 6->8: 4.1%

 7->3: 4.1%

 3->6: 3.7%

 7->2: 2.7% 



• Passing: 58.1%

 6->3: 17.1%

 1->8: 6.9%

 6->8: 4.1%

 7->3: 4.1%

 3->6: 3.7%

 7->2: 2.7% 



Fig. Major routes
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Result 5: Alternative route searching



Future work

• Extend the size of the data to be used

• Find alternative routes and compare these routes with 

the currently observed ones

• Visualize the results using visualization tools 

• Suggest policy measures 

• Change regular grids into spatial compartment?



Thank you!
(feng.liu@uhasselt.be)


