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Development of High-Precise Ghost Simulation Tool
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Abstract

In imaging apparatuses, image quality is often degraded
by ghosts arising from light flux entering the image surface,
without passing through the normal path. There were some
problems in terms of preciseness in past ghost simulation,
so it was difficult to predict ghost effects in the designing
stage.

We developed a new method to precisely simulate
ghosts caused by reflections on lens surfaces. Our new
method also can take into account of surface coating speci-
fication, so that it is possible to simulate ghosts at specific
wave lengths. By composing ghost images of each wave
length, we can estimate color distribution of a ghost image.
Moreover, we also developed a display tool that helps us
figure out simulated ghost images. The results of our simu-
lation closely correspond with photographed images. Our
new method can be used as a substitution for ghost evalua-
tion instead of photographed images. It enables us to esti-
mate ghost effects and take counter-measures for ghost re-
duction in the designing stage. It is effective to reduce
preproduction cost, and shorten the preproduction stage.

Here, we report the results of our ghost simulation.
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Fig.1 Flow chart of development process and ghost evaluation stage
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Fig.2 Diagram of the ghost simulation
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Table 1 Example of simulation results

New simulation Old simulation
Peak intensity Power Peak intensity Power
Ghost path (arb. unit) (arb. unit) (arb. unit) (arb. unit)
A 1.00 0.16 1.00 0.20
B 0.26 0.03 0.13 0.04
9] 0.15 0.02 0.17 0.02
D 0.13 1.00 0.01 1.00

Fig.3 Photographed ghost image corresponding with Table 1
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Fig.4 Ghostimage in a DSC lens
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Fig.5 Ghostimage in an ultra-wide lens
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