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ABSTRACT
For many years the standard measure for road roughness has been the International Roughness Index (IRI).  It is simple, based on historical engineering methods, and provides a suitable measure of the suspension travel of a passenger car.  Currently, the use of the IRI is limited to average roughness estimates over some stretch of road.  More localized estimates of roughness are not possible since there is an inherent delay between the excitation from the road and the dynamic response of the vehicle due to that excitation.  Since the IRI is not a Linear Time-Invariant function of suspension travel, tools such as superposition cannot aid in developing an instantaneous IRI.
In this work the instantaneous IRI is developed in two steps.  First, the contribution to the IRI from each suspension response is calculated.  This response happens as a result of the previous road excitations.  The second step, therefore, is to calculate the contribution of each of these previous excitations to this single suspension response.  In this way the mapping form the excitation to the suspension response to the IRI is established.  One constraint in the development of the instantaneous IRI is that the average of the instantaneous IRIs converges to the IRI for the entire length of road.  If the instantaneous IRI at every horizontal location were, say, 5m/km, then the IRI for a long stretch of this road must be 5 m/km.  A simple form of the instantaneous IRI is possible when a consistent velocity is used throughout a complete run, but a more complex form can be used when varying velocities are necessary.  This development of an Instantaneous IRI (IIRI) allows much finer detail in defining the localized roughness, aiding in the development of smoother roads and better riding vehicles.
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