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Age-related effects

Presbycusis

H eari ng h igh | Frequency (Hz)

Low High

fre q u e n Cy 125 251":' 5‘31'0 10%:!00 4000 3000

; | | 20 years
[ ~ 20 !
sounds B

s \
decreases with -

T 80 60 years
age . 90 years
(presbycusis).

a ® Young b
~ 1001 = » Elderly | 1004 =
S = N S I -
1 L — 80 -
§ Break point elderly § ,
Wh at abo Ut §- 60 - - Break pc.>int young §- 60 - l
24 )
: Q 40- O 40- "
tactile : .l -
9 20. - ] e 20-
° ° ° 7 8 S ' ' 8
0 20 40 60 80 Young Elderly
Surface wavelength (um) s20 | Refi00 | s20 | Ref100

Stanford University ME 327: Design and Control of Haptic Systems © Allison M. Okamura, 2020



Stiffness

|. Gather a pile of napkins, tissue, or (if you can spare
it!) toilet paper

2. Divide into piles of different thickness (number of
layers) that can just barely be distinguished by
combined cutaneous and kinesthetics sensation.

3. Now probe the piles with a rigid tool/stylus. It is
easier, harder; or the same to distinguish the piles!?
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go to pollev.com/haptics
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text haptics to 22333
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With the rigid probe (compared to the bare
finger), is it easier, harder, or the same to
distinguish the stiffness of the piles?

Notes from discussion:

* Contact area spread rate may be beneficial to
tactile exploration, or detrimental (because the

surface properties of the two piles are the same)

ability to perceive with fingertips vs. stylus
* The mechanical properties of the substrate

5056 materials (desk vs. notebook vs. comforter) might

affect ability to perceive




Texture
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Stereognosis without
tactile feedback!




Thank you for posting questions to the Canvas
discussion board!

Reminder: Assignment 2 due Thursday
Add/drop deadline this Friday

We will organize Hapkits
after the add/drop deadline

Office Hours/Q&A with Allison until 10 am.

Question queue (see tab with today’s date):
https://tinyurl.com/HapticsAllison
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