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Stimulus indentation trace Computational model
Simulating the indentation of a single pin and two pins on 
the virtual index fingerpad for Young and Elderly group
- Ramp and hold: 500 ms
- 200 simulations for each stimulus level: 5 indentation 
depths from 1 to 2.5 mm (steps of 0.375) x 40 locations 
jittered wrt the center of the fingerpad

Afferent:

2a. Behavioral JNDs for Young group 
seem to match the JNDs estimated 
from simulation data - no behavioral 
data for Elderly 

2b. Lower elasticity and lower 
afferent density seem to increase the 
JNDs estimated from simulation data 
(SimElderly > SimYoung)

Two-point discrimination task in 
young and elderly: 

a  psychophysical and computational study
           Deflorio D., Di Luca M., Wing, A.M.

Tactile sensitivity is affected by age, 
as shown by the deterioration of 
spatial acuity assessed in 2-points 
discrimination task (Kalisch et al., 
2009).

This is thought to be partly due to 
age-related anatomical and morpho-
logical changes including a decrease 
in mechanoreceptor density (Gar-
cia-Piqueras et al., 2019) and 
reduced skin elasticity (van Kuilen-
burg et al., 2013). 

However, because recording nerve 
fibers is technically challenging, the 
relationship between these      
age-related factors, the resulting 
activity of tactile receptors, and 
perception is not fully understood. 

Methods

This study addresses:
(1) whether spatial information is 
present at a peripheral level
(2) whether skin elasticity and 
afferent density can quantitatively 
account for the performance of the 
two age-groups

To do so, we used a model based on 
Saal et al. (2017) to simulate the 
activity of tactile fibers to capture the 
expected difference in perceptual 
performance between young and 
elderly populations, in a 2-point 
discrimination experiment. 

Young                                    Elderly
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Skin elasticity: 50 kPa for Young; 35 kPa for Elderly (stiffer)

121 SA1    196 RA1          49 SA1      100 RA1

Classification on simulated spiking data
- LDA to discriminate between single pin and two pins at 

each separation level for each afferent type and together 

- Time-course classification (15 log spaced time windows)

- Features extracted from a cost-based spike train metrics 

(Victor and Purpura, 1997) that computes the similarity bw 

spike trains (based on spike count; no spike timing)

dxd815@bham.ac.uk

(2) Estimated JNDs: 
Behavioral vs Modeling

(1b) Classifcation for SA1 and RA 
SA1 and RA have similar spatial resolution

chance

(1a) Time-course classification of simulated spiking data
Stimulus information is decodable from very early phase of indenta-
tion, starting from 0.6 mm distance

Force sensor
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Stepper Motor

2 pins 1 pin

2-point discrimination experiment
Young (N = 12) and Elderly (to do)
Task: 
2AFC (two pins - first or second?)
Stimuli: 
single pin rad = 0.3 mm
two pins rad = 0.2 mm
7 separation levels (mm):
0.1, 0.3, 0.7, 1, 1.3, 1.6, 2

Automated stimulation via 
Force Dimension Delta 3
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