
 
30th ITS World Congress, Dubai, UAE, 16-20 September 2024 

 

Paper ID #  

 

Policy Support Based on Quantitative Analysis of HGV’s On-Board Unit Data 

 

Sven Maerivoet1*, Bart Ons1, Tim Breemersch1, Sven Vlassenroot2, Gwynne Vankaauwen2 

1. Transport & Mobility Leuven, Belgium 

2. Tractebel-Engie, Belgium 

sven.maerivoet@tmleuven.be 

Abstract 

In Belgium, all heavy goods vehicles with a maximum allowed mass of more than 3.5 tonnes pay a kilometre 

charge since 2016. To detect whether specific toll roads are being used, an on-board unit is installed in these 

vehicles, regularly relaying their positions in order to determine due tax. Here, we present the results of our 

analyses based on several complete weeks of raw, anonymous position data. These are demonstrated in the 

form of different use cases, including (i) finding stop and parking locations, (ii) calculating stop and parking 

durations, (iii) calculating occupancy degrees, (iv) determining origins and destinations of vehicles, (v) 

analysing activities to and from logistic hubs, and (vi) determining travel times and calculating average speeds. 

All these use cases are rooted in specific questions by and projects with policy makers in order to support 

them in their decision making processes regarding a wide range of regulations. 
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Background of data collection 

Road tolling for HGVs 

In Belgium, all heavy goods vehicles (HGV) with a maximum allowed mass of more than 3.5 tonnes have to 

pay a kilometre charge since April 1, 2016, as well as all semi-trailer towing vehicles of category N1 with 

body code BC (regardless of their weight) since 2018. These regulations apply when using certain public 

roads in Belgium (see Figure 1), with a recent expansion since January 1, 2024. 

   

Figure 1 – Overview of the tolled roads in Belgium (left: Flanders, Brussels, and Wallonia; middle: close-up). 
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To detect whether specific toll roads are being used, an on-board unit (OBU) is installed in the vehicle. The 

OBU is obliged to comply with the toll regulations of the Belgian regional governments. The main tasks of the 

OBU are (i) to detect whether the vehicle is on a toll road or not, (ii) help the driver to check relevant features 

of the vehicle, (iii) calculate the price for using toll roads based on all relevant charging information, (iv) send 

relevant tax information to a central system, and (v) inform the driver of the current status of the OBU. All 

HGVs, domestic and foreign, must always switch on their OBU on all Belgian roads. The rate depends on the 

region where the road is located, the emission standard and the type of vehicle (the more polluting and the 

heavier, the more expensive). The OBU is supplied by a supplier that has been accepted by the inter-regional 

body ‘Viapass’. Within Belgium, the OBU registers how many kilometres a vehicle travels at what rate, 

allowing this supplier, in addition to distributing the OBUs, also to determine and collect the tax due. The 

DBFMO assignment also provided for the provision of anonymised data from the OBUs to the regions for the 

purpose of traffic research and traffic management. This anonymous data is captured and stored by the 

Flemish Government, more specifically by the Flemish Traffic Centre of the Department of Mobility and 

Public Works. Several OBU suppliers are currently active, including Satellic, Axxès, Eurotoll (until January 1, 

2024), Telepass, and Total Marketing Services. 

 

What is contained in the data? 

Raw data can be obtained by querying the Flemish Government (through its Flemish Traffic Centre), requiring 

the approval and completion of proper protocols and data processing agreements1. For our purposes, the data 

was delivered in the form of pure text files, each one containing a full week of data (covering the entirety of 

Belgium). One such file typically contains about 1 billion data lines and is around 40-45 GiB in file size. Each 

data line contains the following information: 

    id,longitude,latitude,record_timestamp,velocity,direction,countrycode,eurovalue,mtm 

    26TP-BCB9C77255DA5A8412D5…,5.094729,51.180607,2022/05/08 20:00:38.000,0,0,NL,5,5000 

Here, longitude and latitude specify the GPS position on the WGS84 sphere, and the record_timestamp 

contains the date and time in UTC. Furthermore, all OBUs have unique, yet anonymous pseudo-identification 

id codes. In addition, for privacy and security considerations, all these codes are changed at midnight. This 

means that if we follow a vehicle during one day, we do not know which one (identification code) this is the 

next day. Even if, for example, a vehicle parks itself the day before and leaves the next day, it will still take 

some time before the OBU sends active GPS locations, making it virtually impossible to determine a 

connection between the pseudo-identification codes of both days, hence fulfilling GDPR requirements. Figure 

2 shows when this randomisation takes place at night, by displaying the large spikes occurring at midnight and 

around 2h00, i.e. how many new identifiers are generated for the first time (in blue) in the data files and how 

many are encountered for the last time (in red) in the data file. 

 

GPS positions are normally available for every 30 seconds a vehicle is driving, but there are instances where 

this sample rate is different, e.g., every 5, 10, etc. seconds, as shown in the histogram of Figure 3. 

                                                   
1 For this study, we worked with 10 weeks of data, distributed over 2022 and 2023, totalling some 10 billion data lines and 0.5 TiB. 
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Figure 2 – Spikes at midnight and 2h00 (UTC) showing the randomisation of vehicle IDs (the top-right inset shows 

the fully zoomed out graph). 

 

 

Figure 3 – The distribution of the encountered sampling periods for the GPS traces (every 5, 10, 30, etc. seconds). 

 

Pre-processing 

What does the data look like? 

In order to use the data we need to pre-process is appropriately. To this end, we (i) provided a correct 

formatting, (ii) transformed all date/time stamps from UTC to GMT+1 or GMT+2 (Brussels time, taking 

daylight saving time into account when needed), (iii) split the entire data set in to individual files, each one 

containing all day trips for a single vehicle (resulting in about 1 million files per day of the week), and (iv) 

compressed all the resulting files to save disk space and increase access times. 
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Graphical representations 

If we show the locations (active OBUs) of all vehicles for the entire dataset on a blind map, we obtain the 

image in the Figure 4. In the figure below we show all locations for the period between 15h00 and 19h00. The 

structure of the travelled road network is clearly visible. 

Figure 4 – Locations of active OBUs between 15h00 and 19h00 (left: all positions; right: heat map showing the 

roads most travelled in yellow and red colours). 

 

An example of a vehicle’s trajectory over one full day is shown in Figure 5 (left) and a close-up on a specific 

part in a port (right).  

  

Figure 5 – Example of a vehicle’s trajectory over one full day (left: complete trajectory; right: close-up). 

 

Determining vehicle stops 

An often used metric that determines the behaviour of vehicles is, aside from recorded speeds and other data, 

is formed by the stopping locations of vehicles. To this end, we check all locations when a vehicle stops for a 

certain amount of time (and possibly departs from afterwards). As an example, in Figure 6 we provide an 

example of a vehicle’s detailed trajectory, whereby the graph in the bottom-right part gives an overview of the 

change in the speed of the vehicle throughout the day. The green zones indicate where it has probably stopped 

(because the speed remains below a certain threshold for a longer, predefined period of time). Visually we can 

see this in the top-right and bottom-left figures, where we zoom in on a location where the vehicle has stopped. 

In the bottom-left figure we replaced the digital background map with an aerial photo. There, we can clearly 

see how the vehicle stood still at certain places for some time, and continued to drive around the area (before 

and after arriving and departing). This method of detecting stops (based on different thresholds in time and 

space) underlies many of the analyses performed throughout the different use cases. 
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Figure 6 – Example of a vehicle’s detailed trajectory (top-left: full view; top-right: close-up; bottom-left: detailed 

zoom; bottom-right: time series of the vehicle’s speeds). 

 

Use cases 

In the following sections, we will highlight some of the use cases we analysed in order to support policy 

makers in their decisions regarding a wide range of regulations [1, 2, 3]. These use cases include (i) finding 

stop and parking locations, (ii) calculating stop and parking durations, (iii) calculating occupancy degrees at 

certain locations, (iv) determining origins and destinations of vehicles, (v) analysing activities to and from 

logistic hubs, and (vi) determining travel times to certain locations as well as calculating average speeds. 

 

Stop and parking locations 

A first relevant use case is to determine at which locations the different vehicles stop/park. By combing 

through the time series of their registered time stamps and speeds, we can calculate how long they have been 

stopped/parked and at which time during the day. By filtering the data we can determine, e.g., stops after 

17h00 lasting longer than at least 2 hours, as shown in Figure 7. The blue dots in the top-left plot show where 

these stops occur in Belgium, the red dots in the top-right plot provide a zoomed view on the port of Antwerp, 

the bottom-left plot zooms further in on some specific roads in said port region, and the bottom-right plot 

demonstrates where vehicles park on a public parking along a motorway. In the latter plot, we can also see that 

some vehicles park outside the parking area, onto the slip lanes of the motorway, hinting at a (temporary) 

overflow of the parking.  
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Figure 7 – Overview of all vehicle’s stopped/parked locations (top-left: locations of all the stops; top-right and 

bottom-left: close-up on the port of Antwerp; bottom-right: public parking along a motorway). 

 

In our studies, we also map matched these locations to different regions and road segments, giving further 

insights into the parking behaviour, thereby differentiating between working days and weekends, and the 

vehicles’ countries of registration, as summarised in Tables 1 and 2 (limiting the analysis to 10 countries, i.e. 

BE, NL, PL, RO, LT, FR, DE, LU, ES, BG which comprise about 88.9% of all valid journeys). 

 

Tables 1 & 2 – Distribution of vehicles’ parking locations over day of the week and country of registration. 

 

Location / country of registration BE NL PL RO LT FR DE LU ES BG Other Total

Motorway 0.3% 0.2% 0.5% 0.3% 0.3% 0.0% 0.1% 0.0% 0.1% 0.1% 0.2% 2.1%

Primary road 1.5% 0.5% 0.5% 0.5% 0.2% 0.1% 0.1% 0.0% 0.1% 0.1% 0.4% 4.0%

Secondary road 1.0% 0.2% 0.2% 0.2% 0.1% 0.0% 0.1% 0.0% 0.0% 0.0% 0.2% 2.2%

Tertiary road 1.3% 0.2% 0.1% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 1.9%

Local road 6.1% 1.3% 0.7% 0.4% 0.6% 0.1% 0.2% 0.1% 0.1% 0.2% 0.7% 10.5%

Motorway parking 1.1% 1.5% 4.0% 1.4% 2.3% 0.4% 0.7% 0.2% 1.1% 0.4% 2.2% 15.3%

Carpool parking 0.1% 0.1% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.4%

Business terrain 21.3% 7.9% 8.7% 7.1% 5.0% 1.0% 2.4% 1.0% 1.4% 2.2% 5.7% 63.7%

Total 32.8% 11.8% 14.9% 9.9% 8.6% 1.7% 3.6% 1.4% 2.9% 3.0% 9.5%

Location / country of registration BE NL PL RO LT FR DE LU ES BG Other Total

Motorway 0.1% 0.0% 0.2% 0.1% 0.0% 0.0% 0.0% 0.0% 0.2% 0.1% 0.2% 1.0%

Primary road 0.7% 0.3% 0.5% 0.4% 0.1% 0.0% 0.1% 0.0% 0.1% 0.1% 0.5% 2.9%

Secondary road 0.5% 0.3% 0.3% 0.1% 0.1% 0.0% 0.0% 0.0% 0.1% 0.0% 0.2% 1.6%

Tertiary road 0.9% 0.1% 0.2% 0.1% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.2% 1.6%

Local road 5.6% 1.2% 1.0% 0.5% 0.3% 0.0% 0.2% 0.0% 0.4% 0.1% 1.1% 10.4%

Motorway parking 0.4% 1.8% 9.4% 2.0% 2.1% 0.2% 0.9% 0.1% 3.0% 0.5% 6.3% 26.6%

Carpool parking 12.9% 6.1% 10.1% 6.2% 3.2% 0.5% 2.1% 0.6% 1.9% 2.4% 9.4% 55.4%

Business terrain 0.0% 0.1% 0.1% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.4%

Total 21.2% 9.8% 21.7% 9.5% 5.9% 0.8% 3.4% 0.7% 5.8% 3.3% 18.0%

Weekdays

Weekends
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From these tables we deduce that (i) the majority of long-term parking takes place during working days on 

business terrains, motorway car parks and the local road network, (ii) during weekends this happens at carpool 

parkings, motorway parkings and the local road network, (iii) there are relatively many Belgian vehicles on 

business terrains on working days, (iv) there are usually relatively few Belgian vehicles on motorway parkings, 

(v) during weekends there are usually more of the other nationalities parked for long periods, and (vi) during 

weekends, there is less parking on business terrains and more on local roads and motorway parkings. 

 

Stop and parking durations 

Going further, we can also deduce the time vehicles stay in certain locations. As an example, we analysed 

parking on a series of public parkings along a specific motorway (A10/E17 near Kortrijk, Belgium) during 

working days. To this end, we processed all trajectories by taking into account if a vehicle was entering or 

leaving the motorway to or from the public parking, each time recording the entry and exit times. We also 

tracked which vehicles are the first to start directly from a parking lot (meaning that they had already parked 

the day before), and those that only enter a parking lot (which means that they park until the day after). The 

results are shown in Figure 8 (left plot), indicating the distribution of the parked durations. These are (vertical 

axis) the numbers of vehicles for which 1, 2, 3, etc. minutes of time (horizontal axis) elapsed between entering 

and leaving a parking. A large spread with local maxima can be seen. The majority of the vehicles appear to be 

in the parking lot for only a very short time (less than 10 minutes), followed by two groups for around 35 and 

50 minutes. We recognize a break of at least 45 minutes after 4.5 hours of driving (driving and rest time 

regulations), which can be replaced by a break of at least 15 minutes, followed by a break of at least 30 

minutes. The daily rest time (> 11 hours), reduced daily rest time (> 9 hours), weekly rest time (> 45 hours) 

and reduced weekly rest time (> 24 hours) are not visible based on the passages because the 

pseudo-identification codes changed used every 24 hours. The heat map in Figure 8 (right plot) also shows the 

distribution of parking durations per hour of the day. Residence times of up to about 900 minutes (15 hours) 

were recorded, but here we show a zoomed-in image, where the very shortest residence times have also been 

removed. We see the two local peaks return, shown as the yellow/red coloured blocks around 35 and 50 

minutes around 10h00 – 11h00. 

  

Figure 8 – Distribution of parking durations (left: short durations as well as breaks around 35 and 50 minutes; 

right: heat map of parking durations per parking durations per hour of the day, with higher probabilities in red). 
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Occupancy degrees 

In similar spirit as the previous use case, we can also calculate the evolution of occupancy degrees throughout 

the day, based on the amount of vehicles present at any time and the capacity of a parking. This is however a 

sometimes tedious exercise, as the capacity of a parking is not always a fixed value. For example, a road 

administrator or service provider may foresee space for 100 trucks and trailers, but as the demand increases 

and space becomes more limited, vehicles tend to park in other locations as well within the large parking (e.g., 

along curbs). This in turn skews the results, but also highlights possible issues with local parking availability. 

 

Figure 9 shows how the average parking occupancy depends on the day of the week. We see how Saturday has 

a lower average occupancy rate at night and a higher average occupancy rate than usual during the day. This 

difference is even more pronounced on Sundays, with the average occupancy rate being virtually constant. 

This has an effect on Monday, where the average occupancy rate is low at the start, but ends at the same level 

as the other working days. In addition, the average occupancy rate on Friday evening is also correspondingly 

lower during the transition to the weekend. 

 

 

Figure 9 – Average parking occupancy throughout the day per day of the week. 

 

Origins and destinations 

Based on the detected stop locations per hour of the day and the trajectories in between, we can extract 

so-called origins and destinations. Considering a full trajectory of a vehicle, and the positions and time stamps 

where it stopped, we can cut the trajectory into different segments [4]. Here, another part of the pre-processing 

lies in cleansing the data, in which case we have to take care of encountered negative speeds, and GPS 

locations that seemed to deviate too far from the (continuous) trajectory. After this step, we are left with an set 

of smaller trajectories that each time go from one location (the origin) to another (the destination). If we then 

map match these locations to known polygons (e.g., a GIS layer containing all statistical sectors, roughly 

corresponding to smaller spatial units in local communes), then we can establish a so-called OD matrix. This 

can then in turn be assigned to a road network, as for example shown in Figure 10. 
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Figure 10 – Left: A road network (around Brussels) with links, nodes, and zones to which freight traffic is assigned 

based on the detected and map matched origins and destinations stemming from the OBU data trajectories. Right: 

An overview of the amount of traffic assigned based on the hour of the day and country of registration. 

 

Activities to and from logistic hubs 

An interesting use case we researched was to investigate the amount of traffic that originates and/or arrives at 

certain zones of interest, as demonstrated in Figure 11. The right plot shows a zoomed view on the port of 

Antwerp, whereby the different colours indicate from where the vehicles come from (indicated by the red 

hexagons). 

 

  

 

Figure 11 – An overview of the various ports and the traffic that originates and/or arrives at these locations (left), 

and a zoomed view on the port of Antwerp indicating from where the vehicles come from (right). 

 

Travel times to locations and average speeds 

Building on top of the research and results of the previous use case, we went further and calculated the travel 

times from certain locations in the road network to these various interesting zones (e.g., airports, seaports, 

etc.). As an example, the left plot in Figure 12 shows the distribution of the travel times (expressed in minutes) 

for all trajectories from a set of locations arriving at different zones of interest; the right plot shows the 

distribution of the speed (expressed in km/h) for the same trips. 

  

Land 0u 1u 2u 3u 4u 5u 6u 7u 8u 9u 10u 11u 12u 13u 14u 15u 16u 17u 18u 19u 20u 21u 22u 23u Totaal

BE 903627 1107716 1852059 3667310 7141267 11055154 12675326 13058414 12394906 12876803 12960362 11570189 12263495 11746387 10475523 8723443 6198692 3755492 2320839 1560512 1140086 923460 837966 776302 161985330

NL 99984 98146 126913 229684 588003 963064 1028509 1024434 1060392 1129793 1194793 1146090 1116590 1043054 920147 804349 682929 524487 384855 275665 204650 164465 132626 102760 15046382

PL 124529 134133 167757 277217 461138 631576 710464 687708 777205 913909 957842 971871 941104 935050 892638 868621 803719 671493 515757 357847 238999 172056 139889 116050 13468572

LT 67787 71894 96689 163752 289710 417193 463245 434743 469504 533069 568790 577967 560943 581709 585252 593273 564654 476903 362846 250946 161208 104517 75564 65851 8538009

RO 79901 87324 110773 165110 251945 348274 398545 395152 419587 472486 501985 511369 502705 513750 507232 515145 489248 413924 315530 225978 154114 108623 84724 71757 7645181

FR 25280 33596 57927 119404 259666 374932 424695 453112 468320 504375 522589 466698 448921 428963 379618 353368 307740 220008 147377 98103 57339 36488 29504 23066 6241089

DE 68361 80745 103923 159940 256709 323367 353619 370800 388822 425271 443149 429390 390726 369359 336043 295185 260871 194392 150130 111687 83859 73487 61574 54750 5786159

LU 54529 72471 101061 160226 247052 283266 277923 269448 270404 299842 311125 294035 290710 289851 267702 258296 235098 184862 131585 91965 67379 52382 49332 44970 4605514

BG 34063 38199 45343 65873 103064 152015 183692 181974 201411 226351 246455 248833 247352 248711 242160 243849 221683 186612 148991 108206 72325 51390 39984 32134 3570670

CZ 38442 40828 50182 65724 78788 99975 106548 109442 128091 146966 160649 159373 148435 149865 143005 135207 121273 98915 75160 60654 49243 40621 36322 33464 2277172

SK 18388 20250 28084 45726 79381 112080 121651 121012 130624 151952 155250 152625 150477 153706 146775 141534 131851 110175 81353 56227 39124 29956 24430 21456 2224087

HU 14644 17436 23756 37973 61188 83357 84194 80460 88449 107365 115678 113287 107477 103403 93177 85990 70037 53075 38235 28147 22019 18761 15541 12964 1476613

PT 10567 10948 14847 19709 36673 49673 51770 57147 62517 71891 76997 76424 75509 73798 74085 81547 84343 74482 59501 47501 28997 20940 16729 13114 1189709

ES 14378 14238 18657 28008 42931 43897 42830 49508 53466 67143 70315 72871 67547 69259 71632 74986 72817 65033 57960 46870 33469 20991 18666 16268 1133740

SI 5929 8049 12335 19116 27333 37738 43985 42881 51193 61338 65192 63298 61955 62435 58241 57101 50282 42967 32288 21170 14725 10239 6611 4138 860539

LV 12896 15127 19005 24250 32988 38567 40679 41096 45492 50097 55269 59180 56099 49765 44102 48826 50860 45371 33650 25497 17508 12584 10691 12648 842247

GB 8833 8670 9561 12212 16650 19512 26189 37398 41378 45236 49221 50356 47372 45341 39456 39481 37776 30379 23169 18828 15635 10372 9315 8782 651122

TR 6579 6821 9684 11748 12088 10843 11839 16745 19564 21167 25625 24549 25607 27422 25115 25079 23199 19663 16921 13519 11784 9972 8560 5878 389971

IT 3192 2680 2893 5015 9220 15111 17769 20352 19860 23950 26172 26691 25995 26237 27808 28350 25629 22706 17330 10708 5741 3115 1772 2118 370414

IE 6302 4718 5825 8091 10049 13524 17410 19355 18804 20191 20520 19681 18300 16684 15706 17007 17471 15548 15523 13186 11373 8533 6422 5506 325729

EE 3178 4155 5367 7423 9853 11982 15722 13471 15673 18476 18429 17877 16205 18438 15647 14782 12391 10590 8934 5907 4516 3236 3233 2825 258310

RU 1780 2542 3330 6453 9616 9372 8232 7139 9805 14617 17121 17200 16495 15484 13796 10593 9817 8752 6072 4062 3751 2747 1762 1562 202100

RS 1947 2856 2925 3704 5467 9051 10569 9678 12386 13604 15629 14580 13249 14139 13249 12392 10241 8582 5801 4248 2552 1825 1250 1029 190953

HR 1268 1652 2056 2981 5782 7726 7475 8380 10559 12004 13475 14133 15890 16402 16225 14855 11372 9097 5846 3984 3301 2420 2263 1308 190454

BY 1381 1775 1755 2844 4831 7715 9647 9440 11888 14108 15753 15807 14270 14930 13459 12500 9656 6691 4391 3664 2704 1738 937 951 182835

AT 682 1316 2547 4867 7030 7347 6544 7674 11247 13604 13336 11286 9462 9944 10185 9794 8183 6600 5243 3256 1854 1292 594 568 154455

UA 2898 2077 2302 3576 4468 5336 6190 6144 7466 9533 12354 11307 10139 9311 9181 9559 8246 5240 4520 4002 2579 2289 2314 2762 143793

MK 501 674 968 1843 3376 4331 4702 4876 6513 7851 9349 8015 7493 5461 5923 5560 4987 4927 3658 2624 1868 1611 1242 817 99170

BA 291 707 1015 2209 3633 4200 4343 4422 5664 6091 6064 5645 6676 7742 7394 7747 5545 3850 2708 1940 1013 847 805 347 90898

CH 387 348 362 1033 2717 3414 3632 3499 3848 5066 5221 4394 4936 4344 4388 5417 4534 3479 2298 1471 829 858 547 311 67333

MA 1355 517 499 601 1292 1624 735 651 1101 1921 2525 2772 2423 3400 3925 3071 2595 2540 3183 2828 2631 2434 2312 1995 48930

GR 48 81 79 291 748 1638 1241 1878 2417 3006 2932 2952 2423 3120 2927 2804 2400 1780 1635 1347 945 1205 835 325 39057

DK 1032 798 1004 990 1275 1637 1632 2075 2556 1882 1920 2147 1911 2532 2290 2529 2227 1433 1072 746 1039 746 945 1028 37446

SE 170 136 393 621 1312 1302 1919 948 1350 1916 2026 1927 2017 1849 1829 1662 1480 1779 1604 1340 812 370 405 336 29503

ME 0 120 228 413 617 615 670 1107 1441 1097 1178 1082 1365 1152 924 924 862 835 535 579 252 27 36 2 16061

FI 74 218 332 125 225 649 526 610 1068 1064 1176 775 1041 1337 1075 921 826 306 352 498 537 170 72 209 14186

MD 13 38 0 160 499 838 678 456 626 1026 1607 1372 1071 1039 1067 1033 841 642 608 237 188 23 0 0 14062

CY 119 23 202 453 158 278 499 537 996 1018 1189 898 664 931 978 1162 935 335 289 634 573 479 103 210 13663

NO 21 0 0 4 39 101 369 478 1122 947 980 720 777 948 832 737 675 381 289 248 277 235 40 0 10220

KZ 47 305 360 271 203 288 199 140 95 169 492 725 702 568 663 443 226 65 61 68 120 87 0 0 6297

GE 0 46 117 986 533 36 149 161 226 517 588 215 171 397 350 486 587 240 127 111 24 0 1 0 6068

? 37 290 129 180 185 214 245 226 232 225 227 260 205 240 240 273 233 243 277 158 155 202 174 63 4913

LI 0 0 39 127 154 145 182 158 178 400 365 192 296 186 180 97 16 291 259 297 150 47 0 0 3759

TN 0 2 17 243 175 155 270 136 120 122 141 146 169 261 175 27 27 206 221 240 225 80 0 0 3158

AL 0 0 0 0 0 149 234 103 53 81 110 338 252 240 202 120 150 164 71 66 120 102 158 14 2727

IR 8 0 0 93 97 84 2 123 43 66 184 298 448 337 69 219 120 187 65 0 0 3 105 113 2664

ZW 0 0 0 1 0 17 320 1 0 2 156 172 72 135 243 166 102 23 40 36 39 17 22 0 1564

AE 0 0 70 85 0 48 120 1 0 0 0 0 0 0 41 111 98 0 31 120 38 0 0 0 763

UZ 0 0 0 0 0 0 0 53 120 120 60 0 0 102 120 120 23 5 0 0 0 0 0 0 723

TF 0 0 0 0 0 45 181 27 114 2 23 52 77 28 25 123 3 0 0 0 0 0 0 0 700

MT 0 0 0 0 0 0 0 8 31 106 198 90 110 69 47 3 0 0 0 0 3 0 0 0 665

PN 0 4 1 78 0 35 7 51 106 18 83 1 39 97 46 25 16 0 0 0 0 0 0 0 607

IO 0 0 0 0 0 0 0 0 0 33 101 64 67 120 58 0 0 0 0 0 0 0 0 0 443

TC 0 16 0 0 0 0 0 0 0 0 0 0 0 88 156 42 0 0 1 120 20 0 0 0 443

PW 0 0 0 0 0 0 0 0 0 0 1 108 7 14 120 0 0 0 0 0 0 0 0 0 250

BD 0 0 0 0 0 8 0 84 23 0 0 0 0 0 0 0 0 105 10 0 0 0 0 0 230

LA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 30 16 0 55

WF 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10

MN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 1 0 0 0 5
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In addition, when we compared these distributions with those departing from the zones of interest, we noticed 

that they are approximately the same. A possible explanation for this is that congestion often does not seem to 

be a factor in making a trip at a certain time or via a certain route for freight traffic, as earlier research 

uncovered that freight traffic tends to drive mostly outside the peak hours of congestion. 

  

Figure 12 – Graphs showing the travel times (left) to various zones of interest, and the average speeds (right). 

 

Conclusions 

In this paper we highlighted the potential of several interesting use cases that help to support policy makers in 

Belgium. They are based on the kilometre charge that heavy goods vehicles with a maximum allowed mass of 

more than 3.5 tonnes have to pay since 2016. To detect whether specific toll roads are being used, an on-board 

unit is installed in these vehicles, regularly relaying their positions in order to determine due tax. The results 

of our analyses were based on several complete weeks of raw, anonymous position data. These were 

demonstrated in the form of different use cases, including (i) finding stop and parking locations, (ii) 

calculating stop and parking durations, (iii) calculating occupancy degrees, (iv) determining origins and 

destinations of vehicles, (v) analysing activities to and from logistic hubs, and (vi) determining travel times 

and calculating average speeds. All these use cases are rooted in specific questions by and projects with policy 

makers in order to support them in their decision making processes regarding a wide range of regulations. 
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