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Abstract

We have a device capable of remotely monitoring the mass emissions of CO and HC from passing vehicles in gmyl
of fuel used in under 1 s/vehicle. The results from measuring the emissions of over 200 000 vehicles using this device
show that a few vehicles, typically less than 10% of the fleet, are responsible for half the total emissions. This 10%
of the fleet are referred to as ‘gross polluters’. The majority of gross polluters in the USA have had their emissions
control systems tampered with despite laws to the contrary. Results from the USA, Canada, Mexico, the UK, and
Sweden show that the USA imposition of emission controls has achieved a 50% reduction in fleet emissions, but for
fleets everywhere, proper identification, diagnosis, and repair of gross polluters is the low-cost key to future emissions

reductions.
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1. Introduction

The concept of remote sensing of vehicle emis-
sions and the remote sensor are fully described
elsewhere [1,2]. Briefly, the device is a non-
dispersive infrared instrument capable of measur-
ing carbon monoxide (CO) and hydrocarbon (HC)
emissions from passing vehicles in a single lane in
under 1 s/vehicle. The same signal that triggers the
beginning of data collection also triggers a compu-
ter video board to freeze the image of the license
plate of the vehicle being measured. These images
are stored on video tape along with that vehicle’s
emissions. Information from motor vehicle
registrations allows us to correlate vehicle emis-
sions with make, model, and age of the vehicle.
The measurements are the same as a typical
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exhaust gas analyser would provide should one
have been able to insert a probe in the tail-pipe
while the vehicle was being driven. The percent
CO measurements can easily be converted to mass
emission units such as grams per liter. The instru-
ment’s accuracy has been validated twice by means -
of double-blind studies conducted by the Califor-
nia Air Resources Board [2,3].

Since vehicles can be monitored at a rate of over
1000/h, we have several large sets of data from
measurements of over 200 000 vehicles. In this
paper we compare CO emissions measurements
from Los Angeles [4], London, UK (D.H. Sted-
man, personal commun. with Royal Automobile
Club, London, 6 December 1991), Mexico City
(S.P. Beaton, G.A. Bishop and D.H. Stedman, un-
published data) and Gothenburg, Sweden [5]. The
results for HCs are qualitatively similar from the
more limited amount of data collected. Fleet aver-
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