
 
 
 

 
 ² 

² 











          
           
        

          

         
        
         
        



Tactile Information Flow

Tactile Input

Optical 
Fibre 

Output

No Tactile 
Input

Dermal Papillae

Hairless Skin

Meissner Corpuscle

Merkel Cells

Epidermis

Dermis
Mechanoreceptor

Nerve
Spinal Cord

Dorsal Horn 
Laminae

Rubber Skin

Acrylic 
Window

OptiTac

Optical 
Fibre 

Pin
Marker
Gel Centre

Lens
CMOS 
sensor

Camera

Tactile Processing

Tactile Input

No Tactile 
Input





Contact Inference

+0-

Intensity

Cylinder Indenter: 
Side view

Top view

Skin Schematic

Undeformed Deformed Deformed Intensity 
Map

Circle

10.2

Square

10.0 10.0

Ellipse

9.9 6.0

Triangle

9.7 9.5 40.0

Edge

Ø7.0

Edge
Circle
Triangle

Square

Ellipse

True Shape

Edge
Circle
Triangle

Square

Ellipse

Predicted Shape

a. b.

c.

d.

Intensity Surface Plots

Binarised Intensity Surface Plots

C
om

bi
na

tio
n

Hu Moment

Av
er

ag
e 

of
 D

ia
go

na
l 

El
em

en
ts

 (%
)

c.

b.

Skin Markers

Acrylic 
Window

Base
LED 
ring

Optical Fibre 
Mount Optical Fibre 

Array

Optical Fibre 
Mount

Remote Camera 
Module

Sensor Design

U
ns

ee
n 

D
at

a
Se

en
 D

at
a

Original Data Calibrated dataa. b.

Contact Position and Size

Contact Shape
Contact Shape 

 
 



Units in mm

a.

Shaped Stimuli and Resultant Intensity Maps Hu Moment Combination Selection

Chosen Hu Moment Combination (M1, M2, M3)

Gaussian Mixture Model Clustering


	Slide 2

