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Figure from Goldreich, Krauzlis & Lisberger (1992).

Theory

e(t) eye position (EP)

p(t) target position

é(t) eye velocity (EV)

p(t) target velocity

é(t) eye acceleration (EA)

p(r) target acceleration

p(t)=k stationary target
p(t)=c¢e(r) 1deal stabilization
p(t)=e(t—¢) lab stabilization
p(t)=e(t)+d(r) open-loop

p(t)=e(t)—e(t—05,) transient stabilization

p(t)—el(t) retinal position error (RPE)
p(t)—¢é(r) retinal velocity error (RVE)
b()—&() retinal acceleration error (RAE)
E(I):kl[p(f“—ﬁl)—e(f—*(ﬂ)} RPE drives EA
e(t) = kz[p(r —01)—¢e(t — 0 )} RVE drives EA
(1) = k3[['j (t—0)—€(— 51)] RAE drives EA

period

Predictions

p(t)=e(t)—e(t—0J,) transient stabilization

é(r):kl[p(r—@)ue(r—é‘l)} RPE drives EA

e(t) = kl[e(z—ﬁl)_e(r—ﬁl —52)—3(1—51)}

&(t)=—ke(t -8 — &) MO’:&V&&‘&QV\:

Bt ) =—k B(¢—9) Previous work suggests pursuil
- - responses combine sighals from
il T voluntary and reflexive pathways with
different properties, which respond to

R S R different stimuli, The reflexive
Yo susktem appears to res pm\d av\ia)&o

where A = —.

0 first-order (luminance-define

3 e & R motion; here we investigate whether

the voluntary system has a different

A=46 RVE drives EA welghting of PaSEEE.aV\ and velocilzj
inputs,
A=20 RAE drives EA
RVE RAE RPE RVE RAE RPE
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Figure from Mulligan, Stevenson & Cormacke (2013),
showing proposed architectural model of pursuit control
system, with portions relevent to this poster highlighted.

Results
BIG QUESTION:

Can we demonstrate a position-
driven pursuil res fcmse for certain
classes of skimuli
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Figure from Goldreich, Krauzlis & Lisberger (1992).

(see Background panel at Left)

Smooth pursuit of flicker-defined motion
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Trials

Firsb-order skimult

Vigorous oscillation seen with conventional target

JBM  horizontal version p = 18, delay = 36, target = black
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Twinkle target oscillates only after learning

“blacie”

eye position (deg)
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JBM  horizontal version  rep = 4, delay = 24, target = twink
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“Static” target show mixed response

p = 24, delay = 36, target = static

eye position (deg)

“twtiniele”

Space-time plots showing time (top-to-bottom),
ahd one spatial dimension for the four classes

of stimuli studied.
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Conclusion

Coan we demonstrate a position-
Driven pursuil response for certain
Classes of skimuli?

TODAY'S ANSWER: Not 32!:«‘
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