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ABSTRACT

Surface tension (interfacial tension) occurs on a common boundary of two different
matters. All of solid, liquid and gas materials have surface tensions. Since liquid surface
tension is stronger than its of gas and since liquid material is flexible compared to solid
material, the surface tension of liquids takes an interesting role in their motions and shapes.

Liquid having either a height or a diameter less than capillary length (the effective
length of capillary), its surface tension is dominant over gravity. Because either the height
or the size of droplet is less than capillary length, droplet motions and shapes are also
under strong influence of surface tensions. In these liquids, droplet is one of the common
liquids in our life. The proposed methods take account of the effects of surface tension on
droplet motions and on droplet shapes.

In a driver’s viewpoint, the visibility through the windshield is seriously affected by the
droplets adhesion and their motions on the glass. Driving simulator is commonly used for
driver’s education. Recently, the hydrophobic coating on the windshield became a solution
to keep driver’s view clean. The proposed method of real-time droplet animation takes
account of the droplet adhesion called contact angle hysteresis due to surface tension. If
the proposed method is added on top of the simulator, it will assist to improve the driving
safety. This method assumes each relatively large droplet as a mass point and simulates its
movement using contact angle hysteresis accounting for dynamic hydrophobicity as well as
other external forces such as gravity and air resistance. All of an exponential number of
still, tiny droplets are treated together in a normal map applied to the windshield. This
method also visualizes the Lotus effect, a cleaning action by the moving droplets.

In the both of the film industry and the construction industry, it is common to con-
struct a realistic scene in computer. Although the realistic scene is highly demanded,
measuring a droplet shape is not easy because droplet is a deformable liquid and usu-
ally translucent. The proposed method for computing droplet shape can generate droplet
shapes from an image of droplets. Because this method is simple yet flexible for computing
droplet shapes on the surface of an object, it is a help to construct a more realistic scene in
computer. The proposed method can flexibly generate natural-looking droplets on top of
artificial outlines, such as logo designs, symbolic icons and character fonts. Animation of
the droplets is achieved by applying the method to a series of outlines generated by a 2D
controllable fluid simulator. This method also demonstrates the transition of the droplet
shape following changes in topology of adhesion region and compare the result to that of

a physical experiment.
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