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Haptic Recognition System based on Attentional Sensory Integration
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When perceiving an object by touch, human beings integrate various sensory information through

appropriate observation behaviors selectively. Such sensory integration and attentional perception are

remarkable characteristics in human hapic process. In light of such characteristics of haptics, the author

constructed a haptic recognition system which descriminates objects’ materials and textures in a similar

manner to humans’, that is, by integrating signals from several sensor devices through pushing and

rubbing the surface of the object. The experimental results prove that the system can descriminate subtle

difference in surface texture and that the system’s representation of the feel of touch well corresponds

to the human feel of touch. The result suggests that the constructed system well simulates the human

haptic mechanism.
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Table 1  Characteristics of Mechanical Receptors
| Type | Adapting I RF I

Prefered Stimulus

RAI Rapid Small | Vibration of 40Hz
RAII Rapid Large | Vibration of 100-300Hz

SAI Slow Small | Sustained pressure
SAII Slow Large | Shear stress
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Fig. 1  Schematic Structure of System
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Table 2 Experimental Condition

| Speed | Force
S 33mm/s 1 0.23N
M 43mm/s 2 0.32N
F 60mm/s 3 0.46N
(error) 1.5mm/s | (error) 0.04N

Table 3 Characteristics Used at Experiment

No. Characteristics Condition
1 High Freq. Compo. of Vibration S 2
2 High Freq. Compo. of Vibration S 3
3 Middle Freq. Compo. of Vibration | S 1
4 Middle Freq. Compo. of Vibration S 2
5 Middle Freq. Compo. of Vibration | M 2
6 Middle Freq. Compo. of Vibration F 3
7 Frequency of Rotation Angle F 1
8 Frequency of Rotation Angle F 2
9 Amplitude of Rotation Angle S 2
10 | Amplitude of Rotation Angle M 1
11 | Amplitude of Rotation Angle M 3
12 | Amplitude of Rotation Angle F 3
13 | Slope of Temperature Change - i
14 | Slope of Temperature Change - 2
15 | Slope of Temperature Change - 3
16 | Deformation - 2

Table 4 Samples

| Sym. I Material " Sym. I Material l
AL | Aluminum Plate || RB2 [ Rubber (NBR)
TL | Ceramic Tile PP1 | Paper (Plain)
CR | Cork Plate PP2 | Paper (Coated)
PL Vinyl Resin LT1 | Leather (Cow)
AC | Acrylic Resin LT2 | Leather (Chrome)
SF Styrene Foam LT3 | Leather (Suede)
SP Sponge LT4 | Leather (Suede)

WD1 | Wood (Cherry) CL1 | Cloth 1
WD2 | Wood (keyaki) CL2 | Cloth 2
RB1 | Rubber (Plain) CL3 | Cloth 3
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Fig. 5 Process of Recognition
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Table 5  Similarity Judgements by Subjects and System
Sample 1 2 l 3 4 J
a B, C B, A E,D,H I,D
Subject B, C B, A F,D D, I,J
vy B, H B, A LHE | CD,I
1(C (50.5) | A(7.7) | E (82) | J (5.5)
a| 2| A (59.3) | C(14.5) | D(12.8) | F (9.3)
System 3 | F(128.0) | J(15.3) | J(15.6) | D(11.0)
1| C (36.2) | A49) | E (45) | I (3.5
b|l2|A@91)|B@®62|F (79 | I 4.2
3| B (61.3) | C (87) | H (8.7) | D (6.7)
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