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Questions for this symposium:

e Do we have a coherent approach to the general e No
problem of 3D vision?

o Isthere consensus about the nature of the NoO
perceptual output or the representation of 3D
information?

e Do we understand much about how neural e NO
mechanisms contribute to 3D processing?
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Solve the general problem first: &2 Reading

Binocular viewing (and
monocular viewing) are

P ot o ./ just impoverished cases of
Optic centre and ® X o the information available
fixation direction o f Ve T T to a moving observer.
] o e o>
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N © ® general problem first (3D

representation in a
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Not true
, then understand
for static . ..
binocular vision as a
predators

limited version of this.
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Psychophysical evidence against 3D reconstruction

o Intransitivity of depth relations (A>B>D but A<C<D)
- Svarverudetal (2012)
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o Intransitivity of depth relations (A>B>D but A<C<D) ‘41'
- Svarverudetal (2012) II
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Psychophysical evidence against 3D reconstruction
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o Intransitivity of depth relations (A>B>D but A<C<D)
- Svarverudetal (2012)

| « Homing errors are better described by a view-based
@ model than 3D reconstruction
- Gootjes-Dreesbach, Lyndsey Pickup, et al (2017)
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Psychophysical evidence against 3D reconstruction
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o Intransitivity of depth relations (A>B>D but A<C<D)
- Svarverudetal (2012)
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Psychophysical evidence against 3D reconstruction
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= Homing errors are better described by a view-based
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o Intransitivity of depth relations (A>B>D but A<C<D)
- Svarverudetal (2012)

model than 3D reconstruction

- Gootjes-Dreesbach, Lyndsey Pickup, et al (2017) .-

o Spatial updating is biased in a way that is inconsistent
with 3D reconstruction
- Vuong et al (submitted); Muryy and Glennerster (2018)
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Homing errors are better described by a view-based
model than 3D reconstruction -n

- Gootjes-Dreesbach, Lyndsey Pickup, et al (2017)

Intransitivity of depth relations (A>B>D but A<C<D)
- Svarverudetal (2012)

 Spatial updating is biased in a way that is inconsistent e
with 3D reconstruction ey
~ Vuong et al (submitted); Muryy and Glennerster (2018) « @ 7

Shape judgements depend on the task
— Glennerster et al, 1996
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Psychophysical evidence against 3D reconstruction

Size constancy: h, = h,
Depth constancy: d, =d, } Inconsistent
Depth-to-height ratio: d,/h, # dy/h,
d; d,
«—> «—> 2.0
<Ih1 <Ih2 =
o R
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Homing errors are better described by a view-based
model than 3D reconstruction -n

- Gootjes-Dreesbach, Lyndsey Pickup, et al (2017)

Intransitivity of depth relations (A>B>D but A<C<D)
- Svarverudetal (2012)

 Spatial updating is biased in a way that is inconsistent e
with 3D reconstruction ey
~ Vuong et al (submitted); Muryy and Glennerster (2018) « @ 7

Shape judgements depend on the task '
- Glennersteretal (1996) C 1
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Navigation without a 3D reconstruction

Model trained on 10M frames: Go to Sofa

Target: sofa
Step #662

Zhu et al, 2016 https://youtu.be/SmBxMDiOrvs.
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‘Neural rendering’ without a 3D reconstruction

Neural Scene Representation and Rendering

S. M. Ali Eslami®, Danilo J. Rezende®, Fredenc Besse, Fabio Viola, An S, Morcos, Marta Carnelo
Avraham Ruderman, Andreil A. Rusu, Ivo Danihelka, Karol Gregor, David P. Reichert, Lars Buesing,
rheophane Weber, Oriol Vinyals, Dan Rosenbaum, Neil Rabinowitz, Helen King, Chloe Hillier,
Matt Botvinick, Daan Wierstra, Koray Kavukcuoglu and Demis Hassabis

O De

Eslami et al (2018) https://www.youtube.com/watch?v=G-kWNQJ4idw



Computer vision navigation without a 3D map

I ‘Atomic unit’ of action (and perception) I
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Questions for this symposium:

o Ifreinforcement learning algorithms can achieve
3D vision without geometry, why can’t we?
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Navigation without a 3D reconstruction

Zhu et al, 2016 https://youtu.be/SmBxMDiOrvs.



