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Why this paper for this group? ,.)
DPZ

= There is a general, at least passing interest in touch research

= This paper studies a stimulus class often neglected, yet quite important, in touch research

= The methodology is impressive and likely of general interest




Tactile afferents: a review 0
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Normal perturbations are the typical context studied O

DPZ
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During movement, tangential perturbations are important ’.)
DPZ

Vertical movement

Leibniz-Gemeinschaft

Mitglied der
Johansson and Flanagan 2009 Nat Rev Neurosci . .
5




Setup at a glance
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Stimulus: a smooth, tangentially-shifting plane with a camera f)
imaging from underneath DPZ.
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Image processing technique to compute tangential strains and f)
contact area DPZ.
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Image processing technique to compute tangential strains and f)
O
DPZ
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What the experiment looks like in motion: example FA-1 unit ’.)
DPZ
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What the experiment looks like in motion: example SA-1 unit ’.)
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Example FA-1 and SA-1 unit data 0
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A FA-1 (U115-04) & A SA-1 (U110-06)
contact distal (forward) proximal (backward) release contact radial (forward) ulnar (backward) release
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Example FA-1 and SA-1 unit data 0
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Example FA-1 and SA-1 unit data
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Example FA-1 and SA-1 unit data 0
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n FA-I (U115-04) C SA-l (U110-06)
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Example FA-1 and SA-1 unit data 0
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Global stimulus preferences
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Global stimulus preferences
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Global stimulus preferences
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Global stimulus preferences

Distribution of scanning
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Global stimulus preferences
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Global stimulus preferences
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Presenter
Presentation Notes
they also claim to have compared spiking to (GLOBAL) normal force fluctuations and to have found no relationship between neuronal responses & that trace


Local strains explain responses to different friction ’.)
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Local strains explain responses to different friction ’.)
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Local strains explain responses to different friction (reversed ’)
stimulus) DPZ
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Local strains explain responses to different friction (reversed f)
stimulus) DPZ
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Spike-triggered averages suggest FA1 afferents are the most

sensitive class
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Spike-triggered averages suggest FA1 afferents are the most
sensitive class
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Spike-triggered averages suggest FA1 afferents are the most

sensitive class
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Presenter
Presentation Notes
they also fit cross-validated regression models that show similar patterns as the STAs
that’s what the green points are
We’ll get into a similar analysis soon enoug


Spike-triggered averages suggest FA1 afferents are the most
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FA1 afferents specifically prefer compressive strains t.)
DPZ
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FA1 afferents preferentially respond to oriented,

compressive strains
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FA1 afferents preferentially respond to oriented,

compressive strains
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Presentation Notes
important because they make a point about incompressibility


Possible (but not yet significant) relationship to fingerprint ridge
orientation? DPZ.
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important because they make a point about incompressibility


Conclusions

= Tangential strains are sufficient to excite SA1 and FA1 tactile afferents

= FA1 afferents seem to be most responsive to tangential strains

= They respond specifically to highly localized patches of tangential strain

= They tend to respond preferentially a specific orientation of compressive strain
= Simple strain sensitivity is sufficient for slip sensation!

- Complicated computation of surface friction or texture is not required!
- Suitable for rapid grip adjustments

£
DPZ



Critiques tl)
DPZ

= Base result seems obvious: yes, afferents will respond to this
= Sustained, global normal force seems quite high (4N, or 400g)
= Pontificating about a tangential vs. normal force framework is a bit misguided

= (In any case, the compressive-strain preference could be explained by sensitivity to local
normal pressure)

= Sustained strains could not be properly measured for SA1 afferents, so an FA1-centric
interpretation seems extremely hasty (and misguided)


Presenter
Presentation Notes
point 2: the normal force applied seems quite high for this line of work. Probably in line with what you’d “naturally” use to hold an object, but scientifically, if you want to make a point about tangential forces, why only use one normal force and one that’s so damn high at that?

point 3: what’s important is strain at the receptor, not whether it’s tangential vs. normal at the surface

point 5: used dead reckoning for their (briefly) mentioned sustained strain models, but c’mon, y’all watched the same video I did.

Also, these hasty “single afferent class mediates functionally important thing” stories are VERY old-school. Functional evidence alone supports pooling across all afferent classes for all sorts of computations. You gotta point to a circuit or somehow selectively knock out/stimulate an afferent class to make a claim like this in this day and age.


Credit where it's due t.)
DPZ

= [mpressive methodology

= Detailed data

= Tackle a seldom-studied, yet important tactile stimulus class
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