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Method of Observing Finger Skin Displacement on a Textured Surface
Using Index Matching
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Relationship between skin displacement and subjective sensation isindispensable for the design of tactile feeling
display. Previousworks on the observation of the skin displacement mainly used flat glass plate and acamera. However,
the flat glass is not a representative tactile texture that we daily touch. We developed a system that can observe
interaction between textured surface and finger skin by using technique known as index matching. The textured plate
isimmersed in the oil with the same refractive index, so that the texture became invisible. The finger skin is printed
with markers, and its movement is analyzed by image processing. We also show apreliminary result of the observation

when finger strokes on 0.5 mm interval grating.
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Fig. 1 Displacement of a marker image by surface texture
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Fig. 2 Relationship between refractive index of oil and displacement

32 N—F9zx7

M 3 L4 ITERMMAZRLTWS, FEOETAIC, BikA
U Tw—H— (10X 16, ZNFNOMIEIL 0.5mm, KO0
MBI 1.0mm) 2 BT 5. SEIERIZHWZT 7 U AR
I, 0.5mm g MM E S, EE % 0125mmiZ L7z, Zd
ML, L—Y—h v X =k o TR LT, £72, ZO/IE
EWRIOREIZIL, 3D BEMMEE A V7= (Keyence VR-3000)(1XI
56). ¥~ — W —DFEENINA A — FH A T % A Ty
1920 1080, 1000fps C#flliE L7=. (SONY,RX10 II) LED 7 A
MIFEREOME % LI, ®EiREICHT 5 ) 4 2T
DIOICHA LTz, 727 U AR fRREITEITH 1485 D

a— A AL (B ) 3 — 2 KF-53) OfICibd TEREZ B
DAY

~ L

Fig. 3 Photograph of the experimental setup
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Fig. 4 Overview of the experimental setup
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Fig. 5 Rough surface image
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Fig. 6 Cross-sectional view of the rough surface
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Fig. 7 Image processing flow

Fig. 8 One frame of the video. Contrast was increased by 10%.

Fig. 9 The picture of finger without oil
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Fig. 10 Example of (a) the finger template and (b) marker template

Fig. 11 Example of the flow field
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Fig. 12 Continuous photographs of the finger marker

Fig. 13 Result of finger marker detection
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Fig. 14 Movement of one marker relative to the finger coordinates
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