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Series Editors’ Foreword

This is the fifth volume of the “Springer Series on Touch and Haptic Systems”,
which is published in collaboration between Springer and the EuroHaptics Soci-
ety. Performance Metrics for Haptic Interfaces is focused on evaluating the perfor-
mance of haptic devices by physical and psychophysical metrics. This work repre-
sents a significant step forward in haptic interface standardization, which helps the
broader dissemination of human interaction devices that include haptic feedback.

The double approach presented in this volume is consistent with the nature of
haptic devices: on the one hand, these devices are defined in terms of engineering
features such as controllers, actuators, sensors, etc. On the other hand, haptic de-
vices are designed to directly interact with users. Therefore, the human interaction
capability will determine the suitable performance measure for such devices.

The basis for this volume is the PhD thesis of Evren Samur who was the winner of
the 2011 EuroHaptics Society PhD award. It was selected from a pool of many other
excellent works on haptics research. This monograph is an excellent example of the
state of the art in the use of engineering and psychophysics for the development of
haptics, and as such is an important starting point for future advances in this field.

Manuel Ferre
Marc Ernst
Alan Wing
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Preface

The purpose of evaluation procedures for haptic interfaces is to achieve both qualita-
tive and quantitative statements on haptic rendering realism and performance. Since
haptic technology is being increasingly used in computer games, surgical simula-
tors, mobile phones etc., there is a need for defining standards for haptic applica-
tions. This book aims at meeting this need by establishing standard practices for the
evaluation of haptic interfaces and by identifying significant benchmark metrics.

Towards this end, a combined physical and psychophysical experimental method-
ology is given in this book. First, the existing physical performance measures and
device characterization techniques were investigated and described in an illustrative
way. The physical characterization methods were demonstrated on a two degrees-
of-freedom haptic interface. Second, a wide range of human psychophysical exper-
iments were reviewed and the appropriate ones were applied to haptic interactions.
The psychophysical experiments were unified as a systematic and complete eval-
uation method for haptic interfaces. Seven psychophysical tests were derived and
implemented for three commercial force-feedback devices. Experimental user stud-
ies were carried out and applicability of the tests to a tactile feedback device was
investigated. Finally, synthesis of both evaluation methods is also discussed.

The generic methodology provided in this book enables readers to evaluate the
suitability of a haptic interface for a specific purpose, to characterize and compare
devices quantitatively and to identify possible improvement strategies in the design
of the system.

Evren SamurChicago, USA
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