Human Oculomotor Plant Signature Modeling: are there unique and person specific
physiological and behavioral featuresin oculomotor plant eye movement parameter s?

Since September 11, 2001, the United States gowsrnimas become a strong advocate of
biometrics with the increase in security concemsecent years [10]. According to the National
Science & Technology Council's (NSTC) subcommitbeebiometrics and identity management,
current tools for biometric identifications varyofn physiological to behavioral classification
traits. In biometric characterization, physiolajiproperties relate to the shape of the body, and
behavioral properties to the behavior of a persuch as eye movements. Technological
approaches defined in NSTC, such as palm pringefiorint, vascular pattern, face/iris and voice
recognition, falls into each of the stated clasaifions and none of them play a dual role for both
forms of identification.

The proposed research is based on the two-dimaisscnlomotor plant signature model
(2DOPSM) and is capable of generating an eye mownersgnature matrix on a two-
dimensional plane. The key feature of the model @esign that is geared towards a unique and
linearly capable vector model, possible to integjiato a real-time human identification system
while providing behavioral and physiological measuents. The proposed model represents a
mathematical matrix system created by a set ofatimaechanical components, representing
major anatomical properties of extraocular musatesthe eye globe: muscle location, elasticity,
viscosity, eye-globe rotational inertia, muscleiactstate tension, length tension and force
velocity relationships. Detailed computation of theulomotor plant signature model requires
accurate modeling of each of the previously statadponents inside of an extraocular muscle.
Linearity is a key point, ensuring a real-time pemfance in an online implementation of the
model with mathematical representation providingclase match to the eye’s anatomical
structure.

Previous work in our lab has investigated oculomdtmction using two dimensional
oculomotor plant mathematical model (2DOPMM) [8hdafound that twelve order eye
movement parameters (horizontal and vertical eyatiom, horizontal and vertical velocity,
muscle forces and displacements from four eye raggsalniquely and closely describe the
human physiological and behavioral properties. ill further investigate the identified eye
movement features to extract person specific anguenfeatures, which might be a part of the
unique oculomotor plant signature that can be dsediometrics. | will analyze subject data
provided by Tobii x120 Eye Tracker which will hatree following performance characteristics:
accuracy - 0.5°, spatial resolution - 0.2°, drif).3°, and sampling rate - 120 Hz. The proposed
research work will derive signature coefficientsgrgpcessing eye movement signal through the
2DOPMM model. As a result, an individual vectorlwill the coefficients will be available to
plug into already established classification omiifecation models. It is hypothesized that the
2DOPMM consists of uniquely identifiable physiologi and behavioral eye movement
characteristics. This work will support a largeudst as a practical application of security
systems as person identification, and incorporgggseanatomical properties to model a unique
human signature with physiological and behavioyal movement characteristics.
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