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RESEARCH SUMMARY:  The research as focused on several areas: 

VesƟbular aŌereffects. AŌer starƟng my laboratory at the University of Rochester, I decided to focus on the uncrowded field of suprathreshold vesƟbular 
percepƟon. When comparing two suprathreshold sƟmuli an iniƟally unexpected finding was that the iniƟal sƟmulus was oŌen perceived larger than an equal 
second sƟmulus. Subsequently, it was found that aŌer an iniƟal movement, percepƟon  of  subsequent  moƟon is biased in the opposite direcƟon. Similar 
phenomena in other sensory systems have been described as aŌereffects, but such effects had not previously been described for the vesƟbular system. These 
effects have a frequency dependence and Ɵme course not seen with other sensory aŌereffects. They likely play a key role in idenƟfying unexpected 
movements that might indicate risk of an impending fall. 
DescripƟon of biases in human heading percepƟon. PopulaƟon vector decoder (PVD) models have proven to be useful for describing how neuronal acƟvity 
influences behavior. It has previously been shown the  majority of neurons have sensiƟviƟes to visual and vesƟbular headings such that they best discriminate 
leŌ/right of straight ahead. Based on this, a PVD would predicts the later aspect of headings would be overesƟmated relaƟve to straight ahead.  I was able to 
demonstrate that this actually occurs for both visual and vesƟbular headings. For recent work has looked at this in the verƟcal planes which has shown uƟlity 
in predicƟng the relaƟve numbers of otolith and saccule units. Current projects in the lab involve using this to look at coordinates of heading percepƟon, 
further manuscripts in this area are currently in process. 
MulƟsensory moƟon integraƟon. TradiƟonally, vesƟbular percepƟon has been studied in response to simple sƟmuli in isolaƟon. However, this is not how they 
are experienced during common daily acƟviƟes such as ambulaƟon where translaƟon and rotaƟon occur simultaneously, and visual sƟmuli are also present. 
In this area I have been able to demonstrate that moƟon percepƟon takes into account the paƩern of movement seen during ambulaƟon. An addiƟon visual 
sƟmuli influence moƟon percepƟon including visual moƟon illusions and effects of vecƟon. Clinical disorders such as migraine have an influence on the 
transfer of visual moƟon to perceived inerƟal moƟon 

OUTCOMES:  UlƟmately, we hope this research will lead to beƩer vesƟbular rehabilitaƟon techniques.

FURTHER FUNDING HAS ENABLED US TO EXPAND OUR RESEARCH TO: IniƟally the focus was understanding vesƟbular percepƟon in terms of 

thresholds, later studies moved to suprathreshold percepƟon, effects of previous experience, and visual-vesƟbular integraƟon. More recent work has focused 

on factors like percepƟon aŌer clinically relevant condiƟons like unilateral vesƟbular loss and migraine.   

LAY SUMMARY OF FINDINGS AND IMPLICATIONS OF THIS RESEARCH:  Dizziness is a disorder of pathologic moƟon percepƟon but surprisingly liƩle 

is known about how normal moƟon percepƟon. MoƟon is perceived in part due to signals from the vesƟbular organs of the inner ear, but vision also has an 

important contribuƟon. This work demonstrates that normal percepƟon is not ideal in that the lateral component of both visual and vesƟbular percepƟon are 

over esƟmated. Furthermore, visual sƟmulus direcƟons are perceived in reƟna coordinates while vesƟbular sƟmuli are perceived in body coordinates. 

PercepƟon can be manipulated by sƟmuli that were experienced immediately before, as well as by arƟficially offseƫng the relaƟonship between visual and 

vesƟbular moƟon. This has implicaƟons for understanding normal percepƟon as well as for rehabilitaƟng those with common dizziness disorders.  
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