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- .  
APPLICATION OF OUTLIER DETECTION AND MISSING VALUE 
ESTIMATION TECHNIQUES TO VARIOUS FORMS OF TRAFFIC 
COUNT DATA. 

1. INTRODUCTION 

This paper reports on the application of suitable techniques for detecting outliers and suggesting 
estimates for missing values in various forrns of traffic count data. 

The data used in this study came from three sources. The first set was provided by the Department 
of Transport's (DOT) regional office in Leeds and consists of automatic hourly traffic counts at 
four sites. The second set was part of a larger database provided by West Yorkshire Highways, 
Engineering and Technical Services (HETS). This set consists of automatic half hourly traffic 
counts on a single site. The third and final set was provided by Nottinghan University and 
consists of automatic five minute traffic counts at 40 locations, in close proximity to each other, 
fro111 Leicester. 

Three suitable techniques emerged from pilot studies of such series conducted by Watson et a1 
(1992a) and Redfern et a1 (1992). The three techniques are: 

a) Maintaining an average and variability measure over time; 
b) ARIMA modelling with detection of large residuals; 
C) A point's influence on the correlation structure of the series. 

A fourth technique, by-eye detection and estimation, provides an intuitive comparison for the first 
three techniques. 

2. DATA FORMAT 

2.1 DEPARTMENT OF TRANSPORT DATA 

The data provided by the DOT consists of automatic hourly traffic counts from two pairs of 
counters on the A650 trunk road between Keighley and Skipton. One counter of the pair measured 
the easterly flow whilst the other the westerly flow. The four detectors are coded W496, E497, 
W498 and E499. A schematic representation of the location of the vehicle detectors is given in 
Figure 1. Data is available covering the last four months of 1990 thereby providing four series, 
each containing 2928 observations. The quality of the series was good. Only one observation was 
missing, observation 900, in the W498 series. Two significant events occurred during the period 
of this data. The first was severe wintry weather on the weekend of 8Ih and 9"' of December. The 
second is the Christmas period in the last week of the series. Both these events caused a 
significant change in the typical traffic flow profile. 

For the purpose of analysis each series was divided into 24 individual series, each consisting of 
one hours data for the day. Thus the first series is the traffic flow from 0:00 to 01:OO in each day, 
the second is the flow from 01:OO to 02:OO each day, etc. The advantage of doing this is to exploit 
the natural seasonality of span seven (a week) which results in each of the 24 series. Further 
justification for this disaggregation is given in Section 3. 
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