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[Abstract]

This study proposes a compact landscape illumination consisting of an electro-active varifocal lens, a laser, and a housing. The
varifocal lens was developed using a polyvinyl chloride (PVC) gel-based electroactive polymer and a printed circuit board having
a central hole, the perimeter of which was coated with copper. Depending on the applied voltage, the shape of the varifocal lens
changed from convex to planar, which determined whether the light generated by the laser was collected or spread. Experiments
were conducted to verify the mechanical, optical, and dielectric properties of the PVC gel. Another experiment investigated
whether the shape of the PVC gel-based proposed lens changed from convex to planar, observing that the amount of convergence

(or dispersion) of the light from the compact landscape illumination can be controlled by applying a voltage.
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Fig. 1. The structure of proposed landscape illumination,
(a) Components, (b) Assembled model, (c) Cross
section view
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Fig. 2. Structure and operating principles of PVC
gel-based lens, (a) Initial state, (b) Voltage on
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