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Abstract

Recent research by Proffitt and colleagues hasanell that the perception of distance is influerimethe

state of the body. Most of these studies have detrated these effects by inducing large changes in
physiological state and observing differences tmeges of perceived distance. The current stxdynenes
the influence of a more subtle change in physialigstate, that of “warming up.” Warming up before
exercise prepares muscles for work and improvefimascular efficiency. Warming up therefore eéases
the amount of effort required to traverse a certistance, whereas fatigue increases the amowaitant
required. Following the hypothesis that perceigistiance is influenced by the predicted effort rnesplito act
on that distance, distances would appear closé&ose observers who have warmed up, compared ¢e tho

who have not.

In the current study, two groups of participantstfmade several distance estimates to targetbafivaay as
baseline measure. Then, one group of participsatmed up by riding slowly on a stationary bicyide
three minutes, while the other group sat downliogé minutes. Finally each group made a second set o
distance estimates. A ratio score was construntatividing the post test by the pretest estimatdse ratio
scores were significantly lower (indicating a relatdecrease in estimates) in the group that wamumped
compared to the group that sat. This result furtkieports the hypothesis that physiological state

influence the perception of distance.

Background

Walking on a treadmill with zero optic flow inducesan
expansionof perceived distance

Walking on a treadmill with appropriate optic flow
Induces acompressiorof perceived distance

In several previous studies investigating the ableffort and energetics on a visuomotor treadnaéatation, Proffitt et

al (2003) and Witt et al (2004) have observed @agrpattern of results. The experiments weregthesi to investigate
the role of anticipated effort on perception otance. The hypothesis was that if a given obsangcipated that a
distance would demand more effort to traverse,disiince would be seen as relatively farther tharsame distance
seen by an observer who did not anticipate takswgnach effort. They predicted (and subsequentindptnat
participants who walked on a treadmill with zerdioflow would increase their estimates of percdidestance
(compared with pre-adaptation estimates), corradipgrwith the greater anticipated effort inducecdaohaptation on a
treadmill.

However, they expected that distance estimatesdvenhain unchanged from their pre-adaptation estisiar
those participants who experienced optic flow appate to their walking speed on the treadmillwttuld be the same as
simply walking briskly for three minutes, and whyuwld that change one’s estimate of distance?

In several cases, these investigators observeththaistimates of those “control” participants coessed, or
were closer than their pre-adaptation estimatelhy Would one’s distance estimates change afterlgimalking briskly
for three minutes, with a visual world appropriatehat walking speed? The authors speculatedhisatesult may have
been due to “warming up,” which may have potentiditedobservers ability to walk the distance to thee; thus making
It seem closer. The following study investigatas possibility directly, by using a stationaryyate rather than a

treadmill, to isolate the effect of warming up froine@ visuomotor adaptation of the treadmill.
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Method

Participants were instructed that the experimerst mwaestigating the role of exercise in percepaod

o

asked to put on a heart rate monitor (Polar, cétesp based).

Control Group “Warm Up” Group

1

Pretest
Estimate Distance
by Blindwalking to
Target

All participants then viewed target cones at fiv@ahces (4, 5, 6, 8, 9,10 meters) in a hallwayti¢haants

made distance estimates by walking while blindfdltethe location of the target cone.

“Warm Up” Group

Control Group

2

Adapt on Stationary
Bicycle

Control participants sat on the stationary bicycle ~ Warm-up participants pedaled the stationary bicycle

for three minutes. for three minutes. They were given the heart rate
monitor and asked to keep their heart rate as ¢tose
100 as possible. This was intended to be light to

moderate exercise, unlikely to fatigue anyone reeh

minutes.

Control Group

“Warm Up” Group

3

Posttest

Estimate Distance

Estimate ratio

by Blindwalking to
Target

All participants then made three post-adaptatidimases of distance, at 6, 8, and 10 meters

(counterbalanced)

Results
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Targets look closer after warming up on a stationay bike

Discussion

e Summary

* The above results suggest that “warming up” caacafbur perception of distance. This finding ademn

the hypothesis that our perception of distanceflaenced by the effort necessary to traversediséance.
 Why Does Warming Up Affect Anticipated Effort?

« Warming up improves oxygen delivery to the muscles

 Hemoglobin releases oxygen more readily at hi¢ggmperatures.

» The local vascular bed dilates, resulting in iasexl blood flow to the muscles.

» Rates of nerve transmission are faster at higlmapératures
 Limitations and Ongoing Research

* The null effect at 10m is likely due to featurddhos particular hallway. As can be seen in tletyses at
left, at 10m the hallway opens up on either sidd.that point the sounds from the adjacent lablmaheard

more clearly, providing an auditory landmark footliogroups of blindfolded participants.

* The heart rate achieved on the treadmill in tlevious studies (Proffitt et al, 2003; Witt et a8004) was
likely higher than on the stationary bike, so pesha higher target heart rate will increase theceff

» Ongoing studies are investigating whether thisatffs due to increased temperature alone or alsdal
other concomitant changes in physiological statehas the increase in heart rate associated biglite

exercise.
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