Realization of contact surface geometry by
dragging a whisker-type tactile sensor across
measuring objects
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Realization of Contact Surface Geometry
by Dragging a Whisker-type Tactile Sensor across M easuring Objects

Yorihiro YAMASHITA, Hiroshi TACHIY A*®and Takashi TSUKAMOTO
*3K anazawa University Graduate School of Natural Science & Technology, Kakuma-machi, Kanazawa city, | shikawa, Japan

Previously we reported amethod of displaying the shape of an object by using an array of whisker sensors. The array of
whiskerswas pressed againgt the object to be measured and the defl ection of each whisker was measured. The measurementswere
used asinputsto aneural network to recognize the shapes. However, the previous method needed alarger number of whiskersto
recognizethewider surface, becausethearray of whiskershasto beinfull contact withtheentiresurface. Therefore, thisstudy presents
anew method inwhich amuch smaller number of whi skersare dragged acrossthe surface of the measured object todistinguish the
shapes. Themethodisperformed inthefallowing manner. Firstly, asma ler number of whiskersaredragged acrossan object and each
whisker defl ection directionisdistinguished at discretetimeintervals. Next, theneura network continuoudy monitorstheoutput from
thewhiskers and produces aresult that characterizes the surface a the current scan position. Lastly, by building up amap of the
classification of theentiresurface, the geometry of themeasured object can bedisplayed. Thisstudy exhibitsthehardwareand software
required for displaying shapes, and shows examplesof theresults obtained from the measurements of some objects.
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Table1 Training datafor NN to recognize the element shapes
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Table 2 Occupied areas of the recognized element shapes

Recognition||  Occupied areas of the recognized € ement shapes

area Plane Edgel | Edge2 Point _|Noncontact
A 8
B 24
C 24
D 8
E 8
F 24
G 24
H 8
Total 64 32 32 0 0
Table 3 Total occupied area of each element shape
Element shape
Plane Edge Point | Noncontact
Totd area 64 0 64 0
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