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ABSTRACT 
Urban traffic data can be used for other purposes besides actuated signal control. It is 
however important that the data is of sufficient quality. This paper discusses a procedure 
for the detection of invalid traffic data produced by single loop detectors at signalized 
intersections. Basic quality checks -based on minimum and maximum flow thresholds- 
are used for the detection of erroneous data, whilst quality checks based on the principle 
of conservation of vehicles are introduced for the detection of inaccurate data. In most 
cases, the principle of conservation of vehicles implies that flow measurements have to 
be consistent between upstream and monitoring detectors within one intersection.  

The basic quality checks are appropriate for the detection of erroneous data. 
Moreover, quality checks based on the principle of conservation of vehicles are a useful 
addition to basic quality checks, since they are appropriate for the detection of inaccurate 
traffic data that was not detected yet by the basic quality checks. However, since flows 
are inconsistent between upstream detectors mutually as well in some cases, it is not 
always clear whether the results of this quality check are reliable. These cases were 
analyzed further by means of field observations. Finally, since the designed control 
procedure detects more invalid data than the detector station itself it can be concluded 
that these macroscopic quality checks are a useful addition to the microscopic quality 
checks.  
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INTRODUCTION 
Data quality is an important issue in traffic data archiving. Quality control techniques for 
archived data should encompass at least: (a) missing data, (b) suspect or erroneous data, 
and (c) inaccurate data (1). The difference between erroneous and inaccurate data is in 
the plausibility of the data. Erroneous data values do not fall within expected ranges or 
meet established principles or rules, whilst inaccurate data values are systematically 
inaccurate but within range of plausible values (1). Both erroneous and inaccurate data 
will be referred to as invalid traffic data in the remainder of this paper.  

Data quality checks can be executed at two levels: microscopic and macroscopic 
(2). The microscopic level concerns tests that are executed on individual vehicle data. 
Jacobson et al (2) describe three basis microscopic tests that are executed in the field. 
Chen & May (3) developed a test in which the average vehicle on-time is compared to the 
average on-time for a station of detectors. Coifman & Dhoorjaty (4) present eight 
detector validations tests that use (combinations of) the velocity of vehicles, headways, 
on-times, and vehicle lengths as test statistics.  

The macroscopic level refers to quality control algorithms that are executed at the 
central database on aggregated data like traffic flow measurements and occupancy values. 
Most macroscopic quality checks that are executed in practice are based on minimum and 
maximum range value threshold of individual records of traffic flow or occupancy 
measurements. In the literature, more sophisticated quality checks are discussed.  

First of all, traffic data can be checked for implausible combinations of flow 
characteristics (volumes, occupancies and speeds). Jacobson et al (2) for example 
developed an error detection algorithm for the Freeway Traffic Management System in 
the Seattle area that uses the volume to occupancy ratios as a test statistic. Cleghorn et al 
(5) extended the work of Jacobson et al by tightening the upper bound for the flow-
occupancy ratios through the application of traffic flow theory. Turner et al (6) analyzed 
data from the TransGuide traffic monitoring centre in San Antonio and identified illogical 
or physically impossible combinations of speed, volume, and occupancy. Secondly, series 
of traffic flow measurements can be analyzed as a whole. Chen et al (7) for example 
developed a diagnostics algorithm that examines a series of measurements from an entire 
day. In that way, not only implausible individual measurements are detected, but also 
implausible time series of traffic measurements.  

Another more advanced quality check compares traffic flow measurements with 
historical data from the same location. This type of quality check is used in Maryland (3) 
and for most ITS systems in Europe (8). Moreover, Ishak (9) developed an algorithm that 
clusters the input space of flows, occupancies and speeds into regions of highly 
concentrated observations and measures the level of uncertainty in each observation. A 
problem with this type of quality check is that traffic flows can also deviate from 
historical values as a result of special or changed circumstances, instead of 
malfunctioning detectors.   

Finally, some quality control procedures compare traffic flow measurements 
between upstream and downstream loop detectors. Kwon et al (10) developed an 
algorithm for the detection of configuration errors based on the correlation between 
measurements. Their method could also be used for the detection of erroneous data. Also 
quality checks that are based on the principle of conservation of vehicles compare traffic 
flow measurements between upstream and downstream locations. Until now, this type of 
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quality check is only applied on highways. The urban transportation network exhibits 
characteristics that call for an adaptation of the quality check. Moreover, the emphasis of 
the current literature is on the consistency of flows rather than on the detection of 
inaccurate loop detectors.  

This paper describes a control procedure for the detection of invalid loop detector 
data for the urban transportation network. Basic quality checks, based on minimum and 
maximum flow thresholds, are used for the detection of erroneous data, whilst the 
principle of conservation of vehicles is used for the detection of inaccurate data. The next 
section discusses the principle of conservation of vehicles. Next we describe the available 
traffic data. Then the control procedure is designed and subsequently evaluated. Finally 
some conclusions are drawn.  
 
PRINCIPLE OF CONSERVATION OF VEHICLES 
The principle of conservation of vehicles states that vehicles cannot be created or lost 
along the road (11). In other words, the total number of cars counted by an upstream 
detector should be counted by the downstream detector at some future time (12). The 
flow conservation law can be represented by (1) 
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Where  q = traffic flow (vehicles/hour) 
 k = density (veh/km) 
 x =  location (km) 
 t = time (hour) 
 

The principle of flow conservation is used in a broad field of research, for 
example in OD-estimation using traffic counts (13) and travel time estimation (14). In 
this research, the principle of flow conservation is used for the detection of inaccurate 
data. Previous research about this topic focused on the adjustment or correction of 
observed value to comply with the principle of conservation of vehicles (12, 15, 16).  

Kikuchi & Miljkovic (15) applied the concept of fuzzy optimization. The method 
attempts to find the adjusted value as close to the observed value as possible while 
satisfying the conservation of flow at every point in the network. Vanajakshi & Rilett 
(16) apply a constrained nonlinear optimization approach, using the generalized reduced 
gradient method. Also in their study, the resulting traffic flow estimates follow the 
conservation principle with the least change of the original data. In both studies the 
emphasis is thus on fulfilling the requirement of conservation of vehicles. When 
inconsistencies between upstream and downstream traffic flow measurements are 
detected, all counts are adjusted to meet the requirement of conservation of vehicles. As a 
consequence it is unknown whether the traffic flow measurements at the individual 
detectors accurately present the actual flows at these detectors.  

Wall and Dailey (12) follow a different approach. They first select a reference 
station that produces accurate counts. Next, stations adjacent to the reference station are 
compared with the reference station. If errors are present, the bias in the station is 
calculated and a correction time series is applied. After correction, the station is used as 
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the reference station for the next adjacent station calibration. Regarding to correction 
time series, it is determined how many cars must be counted by the station before the 
algorithm adds or subtracts an additional car. Subsequently, this correction factor is used 
for the determination of a corrected time-series. This approach works well on highways, 
were traffic cannot be created or lost along the route and traffic flow measurements are 
available for every 20 seconds.  

On the urban transport network, traffic is only detected at signalized intersections. 
Between these intersections, traffic can be generated or lost at for example unsignalized 
intersection, gas stations and parking lots. Therefore, traffic flows are not necessarily 
consistent between upstream and downstream intersections and the principle of flow 
conservation cannot be applied for the detection of inaccurate traffic data. However, at 
some intersections, traffic flows are measured twice and at most intersections, also other 
types of detectors are present. The principle of flow conservation can be applied between 
these locations.  

Moreover, Wall & Dailey had 20-second traffic flow measurements at their 
disposal and accounted for the travel time between two stations by means of a time lag 
based on the correlation between the traffic flow measurements of both locations. The 
traffic data we use is available at 5-minute intervals. Moreover, as a consequence of 
traffic light cycles, no average time lag could be calculated.  

Because of the discussed differences between highways and the urban 
environment, a different approach is chosen for the detection of inaccurate traffic data 
produced by urban loop detectors. The next section describes the data collection system 
and the available traffic data.  
 
DATA COLLECTION SYSTEM 
In most Dutch cities traffic actuated signal control is implemented. Traffic data necessary 
for this actuated signal control is collected by means of single loop detectors. This traffic 
data can also be used for other purposes, like urban traffic monitoring and traffic 
management.  

For this research, traffic data from Almelo – a medium sized city in the east of the 
Netherlands- is used. Single loop detectors are located on all approaching lanes of 
signalized intersections. In most cases, a lane contains multiple detectors. In general, two 
kinds of detectors can be distinguished, short detectors for the detection of vehicles and 
long detectors for the detection of queues. In Almelo, four types of detectors are 
distinguished. Type 1 detectors concern short detectors that are used for traffic 
monitoring. These detectors will be referred to as monitoring detectors (m). Type 4 
detectors also concern short detectors, these detectors are however only used by the 
controller and not for traffic monitoring. Type 2 and type 3 detectors concern long 
detectors. The exact configuration differs by intersection and by lane. Figure 1 shows 
some of the configurations that occur in Almelo. 

The data collected at loop detectors is processed into traffic flow and occupancy 
measurements and stored in the database of a traffic information system called 
Viacontent. The data is stored at 5-minute, 15-minute or 30-minute intervals, depending 
on the type of controller. Only the traffic flow measurements that are stored in the 
ViaContent database are used for this research. Raw traffic data is not available.    
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FIGURE 1  Examples of detector configurations that occur in Almelo.  
 
Loop detector stations themselves also execute some quality checks. A record is flagged 
when (a) the current in the loop is interrupted or (b) occupancy is 0 for a certain time 
interval or (c) occupancy is 100% for a certain time interval. In case of occupancy of 
100% the length of the time interval is fixed and set on 10 minutes for most links and 30 
minutes for very congested links. In case of zero occupancy, the length of the time period 
is based on the occupancy during the previous period. 
 
BASIC QUALITY CHECKS 
The basic quality checks, designed for the detection of erroneous data are based on 
minimum and maximum flow threshold. Since it is agreed with Chen et al (7) that a 
control procedure that analyses a series of traffic counts is preferred over a control 
procedure that analyses individual measurements only, all quality checks are executed on 
a series of traffic flow measurements that are reported on a certain location on a certain 
day. Therefore, let us define Rmd as a record of traffic flow measurements on monitoring 
location m and on day d. Qi is defined as the ith quality check  
 

⎩
⎨
⎧

=
passed ischeck quality   when1

passednot  ischeck quality   when0
)( mdi RQ             (2) 

 
A record is removed from further analysis when one or more of the quality checks are not 
passed. 
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Maximum Flow Thresholds 
Regarding the maximum flow threshold, traffic flows are bounded by the capacity of the 
measurement location and by the capacity of upstream locations. Naturally, the capacity 
is not the same for all locations. Moreover, the capacity varies in time as a result of 
different circumstances (e.g. weather). For reasons of simplicity, a fixed upper bound is 
used that is the same for all locations and under all circumstances. Since the only purpose 
of this upper limit is to detect implausible traffic flows, a rough estimate of the actual 
capacity is acceptable.  

In literature 250 vehicles per 5 minutes (i.e. 3000 vehicles per hour) is considered 
to be an appropriate upper limit (1, 17). This thresholds is however only valid for links. 
On signalised intersections, only during green time, traffic can flow. Therefore, 
measurements above 1000 vehicles per hour are flagged to be suspicious, whilst 
measurements above 3000 vehicles per hour are flagged to be erroneous. Suspiciously 
high traffic flows are further investigated on the basis of the daily traffic profile. When 
traffic flows are alternately very high and very low or are very high for a lot of 
consecutive time intervals, records are assumed to contain erroneous traffic data. When 
records show traffic flows above 1000 vehicles for some intervals during peak periods, 
records are assumed to be valid. The resulting algorithm for the quality check based on 
the maximum threshold can be represented by (3) 
 

⎩
⎨
⎧ ∧≤≤∨>∃
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 otherwise 1
ies))abnormalit shows 30001000(3000( when 0
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Where Imt = traffic flow measurement at monitoring detector m during time interval t 
 
Minimum Flow Thresholds 
Three minimum flow thresholds are used. First of all, negative traffic flow measurements 
are removed from the database by (4) 
 

⎩
⎨
⎧ <∃

= ∈

 otherwise 1
 0  when0

)(2

  I
RQ mt dt 

mda               (4) 

 
Secondly, traffic flows may be zero for one or more 5 minute intervals on quiet 

locations and during the evening and night, but traffic counts of zero vehicles for multiple 
consecutive time intervals are suspicious. Daily traffic flows cannot be zero (except in 
case of road works or other special circumstances). Besides, hourly traffic flows of zero 
vehicles are suspicious, but might occur. Therefore measured hourly flows of zero 
vehicles are further examined. When present, upstream detectors are used for the 
verification of zero flow measurements. Because of the travel time between upstream and 
downstream flow measurements, low traffic flows can be measured at upstream detectors 
in case of zero traffic flows at a well-functioning monitoring detector. Therefore, 
upstream hourly flow measurements have to be larger than a certain threshold to report a 
monitoring detector to be malfunctioning. On the basis of a preliminary analysis, the 
threshold value is set on 20 vehicles. In cases where no upstream detectors are available, 
records with hourly flow measurements of zero vehicles are further investigated by 
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examination of the daily flow profile. When flow measurements are zero for multiple 
consecutive hours or alternately zero and rather high, a detector is assumed to be 
malfunctioning. The algorithms that check for zero traffic flows can be represented by (5) 
and (6). 
 

⎩
⎨
⎧ =

=
 otherwise 1

 0  when0
)(2

 I
RQ md

mdb               (5) 
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Where  With p=number of measurement intervals in an hour ∑
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Iumt, Iumh, Iumd  = reported traffic flows at location u upstream of m during time 
intervals t, h and d  
n = number of upstream detectors 

 
QUALITY CHECK BASED ON THE PRINCIPLE OF FLOW CONSERVATION  
As discussed in the second section, quality checks developed for highways are not 
appropriate for the urban road network. First of all, vehicles can be generated or lost 
between signalized intersections at for example unsignalized intersections and parking 
lots. Therefore, the principle of flow conservation can only be applied between locations 
within one intersection. Moreover, since traffic data is only available on 5-minute level 
and the time lag is influenced by the traffic light cycle, quality checks are executed on a 
higher aggregation level. For a fixed time interval, it is investigated whether the 
percentage difference between traffic flow measurements of two locations within an 
intersection are within a certain threshold. 
 The difference in the number of detected vehicles between two locations should be 
corrected for the number of vehicles between these locations. The more aggregate the 
data, the less influence the vehicles between the detectors have on the percentage 
difference in the number of vehicles. Therefore, hourly and daily traffic flow 
measurements are used for the quality checks. The maximum difference due to storage of 
vehicles depends on the distance between the detectors (dx) and could be calculated using 
the jam density (kj). However, for reasons of simplicity, the maximum allowable 
difference due to storage is set on the same value for all locations. The more aggregate 
the data, the less influence of the stored vehicles on the percentage difference between 
two traffic flow measurements. Therefore, also for the quality checks based on the 
principle of conservation of vehicles, hourly and daily traffic flow measurements are 
used. Moreover, a correction factor is used to correct for differences due to storage of 
vehicles. For reasons of simplicity, the correction factor is set on 20 vehicles for all 
locations.  
 When L1 and L2 are two locations between which the principle of flow conservation 
is applied and T is the threshold for the percentage difference between these detectors, the 
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general algorithms for the quality control check on the basis of the principle of flow 
conservation can be represented by (7) and (8) 
 

⎩
⎨
⎧ >+−−

=
 otherwise 1

%100)505020(  when0
)( 2121 T**I.I*.II

Rq dLdLdLdL
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Rq hLhLhLhL dayh 
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The maximum allowable percentage difference between two types of detectors is 

determined by the required data quality and the accuracy of the detectors. The required 
accuracy depends on the application of the traffic data. For traffic management 
applications, 10% is a possible accuracy threshold (8, 18). When the detectors are 
however more accurate, a lower threshold can be adopted. For this study, we determined 
the maximum acceptable threshold on the basis of regular differences in flows that occur 
between detectors. The expected inaccuracy should however not be larger than 10%.  
 
Principle of Flow Conservation Between Two Sets of Monitoring Detectors 
The principle of flow conservation between two sets of monitoring detectors is shown in 
figure 2.  
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Let us define Ik as the flow at 
detector k. According to the 
principle of conservation of 
vehicles the following 
equations apply: 
 
I1+I2+I6 = I61+I62
I67+I68+I72 = I7+I8
 
 
 
 

FIGURE 2  Principle of flow conservation between two s

n the basis of figure 3, 5% is chosen as a threshold for the maximum percentage 

ets of monitoring detectors. 
 
O
difference between two sets of monitoring detectors.  
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FIGURE 3  Frequency chart percentage difference in daily flow measurements. 

 
Principle of Flow Conservation Between Monitoring and Upstream Detectors 
The principle of conservation of vehicles can also be applied between monitoring 
detectors and upstream detectors. As discussed in the section ‘data collection system’ the 
number and types of upstream detectors differ by intersection and lane. Moreover, the 
principle of conservation of vehicles can be applied both on lane and on link level. In this 
section, only the general control procedure is described. Figure 1 shows the principle of 
conservation of vehicles for some of the configurations. Figure 4 provides information 
about the accuracy of different types of detectors. 
 

FIGURE 4  Frequency charts ΔIdm between monitoring and upstream detectors 
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The differences in traffic counts differ between different types of detectors. From the 

relatively large differences in reported flows between monitoring detectors and type 2 
detectors, it can be concluded that type 2 detectors produce less accurate counts than 
other types of upstream detectors. Moreover, short detectors (monitoring detectors and 
type 4 detectors) produce more accurate counts than long detectors. This was expected as 
the main task of long detectors is the detection of queues instead of vehicles. Finally, in 
general type 4 detectors produce less accurate counts than short detectors that are selected 
for traffic monitoring.  Thus, in case of a difference between a monitoring detector and 
one upstream detector it is most likely that the upstream detector is producing inaccurate 
counts. These findings have some implications for the quality check. The quality check is 
based on the general flow conversation law described by (7) and (8), but is adjusted to the 
specific situation. First of all, flows measured at monitoring detectors are taken as the 
base value, i.e. the difference in relation to the flow measured at the monitoring location 
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is determined instead of the difference in relation to the average flow. The threshold T is 
set on 10. The threshold is only calculated when the record meets the following 
requirements: 

• Two or more upstream detectors are available  
• At least one of the upstream detectors is of type 3 or type 4.  
• All upstream detectors report either higher or lower traffic flows.  

 
EVALUATION OF QUALITY CHECKS 
Ideally, the control procedure would detect all measurements that do not represent actual 
traffic flows. However, invalid data might be undetected by the quality control checks. 
On the other hand, data might be flagged to be erroneous, whilst in reality the data is of 
sufficient quality. This section describes the evaluation of the quality checks. First of all, 
the basic quality checks are evaluated by means of examination of the daily flow profiles 
of the flagged records. Secondly, the quality checks based on the principle of 
conservation of vehicles are more thoroughly evaluated. Finally, the results of the 
described quality checks are compared with the results of the quality checks executed by 
the detector station itself.  
 
Basic Quality Checks 
Table 1 shows the percentage and number of records that were concluded to contain 
erroneous or suspicious data on the basis of the basic quality checks. From the table can 
be concluded that only a small percentage (2.8%) of the records showed erroneous data.  
 
TABLE 1  Results of Basic Quality Checks 
Quality Check % of records that 

failed check 
# of rec that 
failed check 

Number of erroneous rec 
(after further investigation) 

Imt > 3000 0.5% 111 111 

1000< Imt  ≤ 3000 1.3% 309 103 

Imt < 0 0% 0 0 

Imd = 0 1.2% 286 259 

00 >∧=∃ ∈ mdmhdh II  6.0% 1376 157 

Total data set 100% 23.213  

 
The examination of the daily flow profiles of these records showed that all 

records that contained flow measurements exceeding the maximum threshold showed 
abnormal daily flow profiles, i.e. flows were alternately very high or very low or very 
high for a lot of consecutive time intervals. Furthermore, a minority of the cases that 
showed suspiciously high traffic flow measurements appears to contain erroneous data 
(33%). For the other cases, the daily flow profile did not show any abnormalities.  

In case of zero traffic flows it is verified whether these could be due to road 
works. This appeared to be the case in 9% of the cases. Moreover, hourly traffic flow 
measurements of zero vehicles often were due to the absence of traffic on Saturday and 
Sunday mornings or a late morning peak on quiet locations. Only in 11% of the cases that 
zero hourly traffic flows were reported, the detector was malfunctioning.  
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Principle of Conservation of Vehicles 
The principle of flow conservation could only be applied in about one third of the cases. 
For the other cases, the detector configuration did not meet the requirements. Table 2 
shows the results of the quality check between two sets of monitoring detectors. Table 3 
shows the results for checks between monitoring detectors and upstream detectors. 
 
TABLE 2  Flow Conservation between Two Sets of Monitoring Detectors 
 Flow conservation for hourly flows 
Flow conservation for daily flows Met  Not met Total 
Met 323 cases 33 cases 356 cases (66.2%) 
Not met 7 cases 175 cases 182 cases (33.8%) 
Total 330 cases (61.3%) 208 cases (38.7%) 538 cases 
 

For almost all cases that traffic flows are inconsistent between two sets of 
monitoring detectors, one of the detectors did not pass the basic quality checks. In these 
cases, only traffic measurements of the malfunctioning detector are removed from further 
analysis.  
 
TABLE 3  Flow Conservation between Monitoring and Upstream Detectors 
 Flow conservation for Ih

Flow conservation for Id Met  Not met Total 
Met 5901cases 539 cases 6440 cases (86.5%) 
Not met 87 cases 915 cases 1002 cases (13.5%) 
Total 5988 cases (80.5%) 1454 cases (19.5%) 7442 cases 
 

From table 3 can be seen that the principle of flow conservation is not met in 21% 
of the cases ((1 - 5901/7442) * 100%). Of these cases, only 3.4% was already reported to 
contain erroneous data. Most cases thus contain inaccurate data that was not detected yet 
by the basic quality checks.  

It is however not always clear whether the results of this quality check based on 
the principle of flow conservation between upstream and monitoring detectors are 
reliable. In some cases that inconsistencies between downstream and upstream flow 
measurements occurred, upstream detectors also show large mutual differences in traffic 
flow measurements. These cases were analyzed further by means of field observations 
and are concluded to be unrightfully removed from further analysis. Moreover, some 
records possibly unrightfully passed the quality check. In these cases, upstream detectors 
produced contradictorily results. In 481 cases (6.5% of all records that met the 
configuration requirements) one of the upstream detectors reported higher flows 
compared to the monitoring detector, whilst another upstream detector reported lower 
flow measurements. Also these cases were analyzed further by means of field 
observations. Some of these cases should have been removed from further analysis, 
whilst others should not. As a result of the executed field observations some additional 
records are flagged to contain invalid data, whilst some other -initially flagged records- 
are reported to contain valid data. After these corrections, 14% of the 7442 records do not 
meet the principle of flow conservation. Of these records, 5% was already reported to 
contain erroneous data.   
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Finally, although the thresholds are chosen after an explorative analysis of the data and 
are realistic from a traffic theory point of view, they are somewhat arbitrary. Therefore, 
sensitivity analyses are executed. Regarding the threshold on the maximum number of 
vehicles queuing between two detectors, the percentage of failures for the flow conservation 
requirements increased from 22% to 27% when the threshold was set to 10 vehicles and 
decreased to 20% when the threshold was set to 30 vehicles. Regarding the threshold on the 
maximum percentage difference between two sets of monitoring detectors, the percentage 
of failures decreased from 40% to 34% when the difference was set to 10%. Regarding 
the maximum percentage difference between monitoring detectors and upstream 
detectors, the percentage of failures increased from 21% to 23% when the difference was 
set to 9% and decreased to 19% when the difference was set to 11%. 
 
 
 
Microscopic Quality Checks vs Macroscopic Quality Checks 
The results from the macroscopic quality checks discussed in this paper are compared to 
the microscopic quality checks executed by the detector station itself. In 8% of the cases, 
records are concluded to contain erroneous data on the basis of the macroscopic quality 
checks, whilst the records passed the microscopic checks.  

In most of these cases, the principle of conservation of vehicles is not met, so in 
most cases inaccurate data is not detected by the detector station itself. However, in less 
than half (47%) of the cases for which basic quality checks report erroneous data, the 
detector station reports erroneous data as well. A large part of the erroneous data thus 
remains undetected by the microscopic quality checks.  

On the other hand there are only few cases (< 1%) for which the detector station 
itself reports detector malfunctioning, whilst the macroscopic quality checks are passed. 
For 40% of the cases for which detector malfunctioning is reported on the basis of 
microscopic tests executed by the detector itself, the basic quality checks do not report 
detector malfunctioning. These cases mainly concern records for which detector 
malfunctioning is reported for one 5-min interval or more consecutive time intervals 
during the night or evening.  
 
CONCLUSIONS 
This paper discusses the design and evaluation of a procedure for the detection of 
erroneous and inaccurate data, produced by a set of single loop detectors on an urban 
road network. The basic quality checks, based on minimum and maximum flow 
thresholds appear to detect erroneous data successfully. Records that contain traffic flow 
measurements of more than 3000 vehicles per hour show abnormal daily traffic profiles 
and are thus rightfully flagged to contain erroneous data, whilst records that contain 
traffic flow measurements between 1000 and 3000 vehicles per hour only show abnormal 
daily traffic profiles in a minority of the cases. Also hourly traffic flows of zero vehicles 
are not always due to detector malfunctioning.  

Quality checks based on the principle of conservation of vehicles are a useful 
addition to basic quality checks, since 95% of the invalid data, detected by 
inconsistencies of flows between upstream and monitoring detectors, was not detected by 
the basic quality checks. However, it has to be noted that the requirements concerning the 
detector configuration for applying this quality check are only met in about one third of 
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the cases. Moreover, in some cases it is unclear whether the results of this quality check 
are reliable. First of all, in some cases traffic flow measurements at upstream detectors 
show large mutual differences. From field observations is concluded that these cases do 
not show inaccurate data. Moreover, there are cases for which one upstream detector 
reports higher traffic flow measurements than the monitoring detector, whilst another 
detector reports lower measurements. From field observations is concluded that some of 
these records should have been removed from further analysis.   

From a comparison of the macroscopic quality checks with the quality checks 
executed by the detector station itself, it is concluded that the detector station itself does 
not detect all invalid data. Firstly, as expected, most of the inaccurate data (detected by 
the quality checks based on the principle of conservation of vehicles) is not detected by 
the microscopic quality checks. Moreover more than half of the erroneous data –detected 
by the basic quality checks- remains undetected by the microscopic quality checks as 
well. Therefore, the macroscopic quality checks, described in this paper are a useful 
addition to the quality checks executed by the detector station itself.  

Summarized, the described control procedure has proven to be appropriate for the 
detection of erroneous and inaccurate loop detector data in urban areas. After detected, 
invalid loop data can be either removed from the database, ore corrected by means of 
spatial or temporal regression or other methods proposed in literature (e.g. 12, 15, 16).  
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