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Substitute Tactile Sensing Using an Artificial Two-finger System
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This paper is concerned with the comparative evaluation of active tactile sensing using an artificial two-finger system
and human tactile sensation. First, paper samples such as newspaper, superfine paper, tracing paper, paper towel and toilet
paper are pinched and rubbed by the thumb and forefinger of subject volunteers, and their respective perceptions of softness
and roughness are obtained and classified via questionnaire. Next, the same samples are pressed and rubbed by the PVDF
tactile sensor mounted on an artificial robotic two-finger system and the output signals from the sensor are collected and
stored. Features on the collected data are then extracted by introducing the wavelet analysis and calculating the variance.
They are compared with the evaluation of the human fingers. Results of the comparison suggest that the active tactile
sensing using the artificial two-finger system well evaluates and describes human tactile sensation.
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Fig. 1 Questionnaire based on semantic differential method.
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Fig. 2 Score on (a) softness and (b) roughness. A, Newspaper; B,

superfine paper; C, tracing paper; D, paper towel; E, toilet paper.
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Fig. 3 Geometry of sensors and fingers. (a) Fingerl with force
sensor; (b) finger2 with tactile sensor. 1, Piezoelectric bimorph actuator;
2, copper beam; 3, copper plate and strain gauge; 4, sponge rubber; 5,
acetate film and rubber sheet; 6, acetate film, PVDF film and rubber
sheet.

Fig. 4 Configuration of two-finger system.
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Fig. 5 Experimental setup. Terminall for tactile sensor,

terminal2 for force sensor, terminal3 for piezoelectric actuator
for fingerl, and terminal4 for piezoelectric actuator for

finger2.
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Table 1 Flexural rigidity of sample papers of 2cm width. A,
newspaper; B, superfine paper; C, tracing paper; D, paper
towel; E, toilet paper.
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Fig. 6 Output of tactile sensor on (A)newspaper,
(B)superfine paper, (C)tracing paper, (D)paper towel and

(E)toilet paper. Applied step force to paper is 0.25N.
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Fig. 7 Variance of sensor output for applied force (a) 0.25N and (b)

0.06N. A, Newspaper; B, superfine paper; C, tracing paper; D, paper

towel; E, toilet paper.
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Fig. 9 Output of tactile sensor for sample abrasive papers of

grading (a) 3um, (b) Spm, (c) 9um, (d) 12um and (e) 15pm.
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Fig. 11 Variance V;of signal g, for experimental conditions (a),

(b) and (c). A, Newspaper; B, superfine paper; C, tracing paper; D, paper
towel; E, toilet paper.
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