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PPuurrppoossee.. To investigate the rules thatunderlie visual surface integration and
segmentation.MMeetthhooddss..Observers viewedmotion transparency: two fields of
superimposed,driftingdots.One field (ofblackdots)drifted rightward, the other
(white dots)leftward.This stimulus was usedas the adaptor in a motion afteref-
fect(MAE)paradigm.RReessuullttss 11..When testedwith a static fieldofblackand
white dots,noMAE was reported; i.e. the expectedpolarity-contingentMAE was
notexpressed.Anypolarity-contingentMAE wouldhave tohave shown upas a
transparentMAE (that is,with the blackdots in the test fieldundergoing illusory
motion to the leftsimultaneouslywith the superimposedwhite dots undergoing
illusoryrightwardmotion);such effects are notoriouslydifficult toproduce
(because,we hypothesize, such a stimulus is treatedas a single surface,which
is assigneda single direction ofmotion).However,we reasoned that ifwe facili-
tated the segmentation ofthe blackandwhite surfaces during testing, the MAE
couldbe expressed.RReessuullttss 22.. Using the same adaptor describedabove,we
then introduceda relative motion cue into the test(white dots movingupward,
blackdownward).Nowanyhorizontal polarity-contingentMAE wouldbe added to
these vertical motion vectors,producinga, in this case,clockwise deflection of
the perceivedshear axis. Four observers perceived tilts of4-8 deg.CCoonncclluussiioonnss.
Polarityalone was notsufficient for segmentation ofthe twosurfaces (a likely
necessarycondition ifeach are tomove in differentdirections), andhence the
polarity-contingentMAE was either activelysuppressed,or tooweaktobreak
this ’surface tension’.Onlywhen a powerful relative motion segmentation cue
was addedwas the surface tension broken,and the polarity-contingentMAE
expressed.Ongoingstudies are quantifying the contribution and interaction of
such surface segmentation cues.

The bits andpieces ofvisual
information in a region ofspace are
held together to form a common
surface bytheir “surface tension”

Aformalization ofsurface tension
is an ongoingproject.

If the blackandwhite dots have
distinctmotion vectors, surface
tension is broken.

Andsince a single surface can
onlybe assigneda single direction
ofmotion....
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Surface Tension Hypothesis Results Conclusions

Ascatteringofstatic, co-planar
dots has high surface tension.

Afieldofblackandwhite dots has
lower surface tension.

Whatare the necessaryandsuffi-
cientconditions for surface ten-
sion tobe broken?

For instance, it is notoriouslydifficult
toestablish a satisfying ‘transparent’
motion aftereffect(a MAE that
appears tocontain twomotion vec-
tors in the same region).

adapt test percept

Here the resultingpercept,
anti-climactic as it is, is a static field.

We knowthatdifferentmotion
signals are sufficienttobreak
surface tension (as itdid in the
adaptation displayitself!).

So, then whathappened tothe
polarity-contingentMAE? Why
doesn’t itbreakthe test field into
twotransparentlymovingsurfaces?

This seems strange,because though
mostofthe motion signals
inducedbyadaptation cancel out
because theyarise from the same
place in space and time, the polarity-
contingentsignals shouldnot.

Surface organization can override
local motion information.

The polarity-contingentmotion
signals alone are tooweaktobreak
the surface tension.

The signals are suppressed.

Itstands to reason then, that ifwe
can breakthe surface tension
with some other cue, then the
polarity-contingentMAE will be
free toexpress itself.

Test

Statistically, two regions thatdiffer in
polaritylikelybelongtodifferent
surfaces.

Motion Aftereffect

Toforce the testdisplaytoappear
as twosurfaces,we introduce a
strong relative motion cue,
orthogonal to the adaptingmotion.

adapt test
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For instance,here blackdots move
upward,while white dots scintillate
(static dots with limited lifetimes)

If the polarity-contingentMAE
reappears, the axis ofthe motion of
upwardblack fieldwill tilt.White dots
will drift.

We can measure the angle ofthis
tilt, from which we can derive the
strength ofthe underlying
polarity-contingentMAE (the
projection ofthe perceptvector onto
the adaptation axis). We can also
measure the driftofthe scintillating
fielddirectly.
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More specifically:

Twoexpertandone naive observer
showboth the tilts anddrifts
consistentwith the re-expression
ofthe polarity-contingentMAE.

Table ofresults:

aannggllee pprroojj.. ddrriifftt ssttdd..MMAAEE

EB 6.13 0.035 0.030 0.145
ZV 4.16 0.024 0.081 0.184
CL 6.71 0.039 0.048 0.100

deg/sec deg/sec

After adaptation with a top-up
procedure,dependingon condition,
observers judged tilt (clockwise or
counter-clockwise)or driftdirection.
AQueststaircase procedure
manipulated the angle or driftspeed
ofa nulling teststimulus to
determine thresholds.

In another condition,blackmovedupward
andwhite downward in the teststimulus.
Observers judged the tiltofthe shear.
These results supportthose above:

Dotpolarity, coupledwith polarity-
contingentmotion signals are
insufficienttobreakthe ‘surface
tension’ofa fieldofwhite andblack
dots.

However, these suppressedmotion
signals can be resurrected ifsurface
tension is broken byusinganother
cue -this studyused relative motion.

deg/sec

These results are collapsedover polarity.

‘Standard’, non-contingent, single fieldMAE
magnitudes are shown for comparison.

aannggllee
EB 3.16
ZV 2.84
CL 3.63
DM 4.03
TP 5.04
WS 8.28
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Anice feature ofthe adapt-testparadigm we used
is the factthatall butthe contingentadaptation
signals cancel out;while the addition offurther
surface cues can tease outreclusive effects.
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