— % & X FEATURE ARTICLES
13y NT 2 RTrIHESR SRz IR e
BNEEIRAAZED 21—

Small Compound-Eye Camera Module Providing Depth Map and 2 Mpixel 2D Color Image in One Shot
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Depth cameras, which can calculate the camera-to-object distance as well as the object image, have recently become available as an input interface
for game machines. Such cameras have been conventionally based on an active method using a reference light source in order to measure the distance
between the camera and objects, resulting in increased power consumption and size due to the addition of light components including a light source and
dedicated sensor to a normal visual type camera. The usage environment is also limited because this method is significantly affected by outdoor light.

To overcome these problems, Toshiba has developed a small compound-eye camera module with dimensions of 8.5 x 8.5 x 6.0 mm appropriate for
mobile devices, consisting of a single lens unit, a microlens array (MLA) attached to an 8 Mpixel color complementary metal-oxide semiconductor
(CMOS) sensor, and a read-out board, based on a light-field technology. This camera module makes it possible to provide a depth image with 26,000

data points and a refocused 2 Mpixel two-dimensional (2D) color image by means of a captured raw image in one shot and one frame.
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Comparison of optical data obtained by conventional and light-field cameras
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Example of raw MLA image and its enlarged part
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Optical system of compound-eye camera
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Comparison of optical performance analyzed by ray tracing at center and
edge sensor
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Compound-eye camera module and micrograph of MLA
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Examples of raw MLA image, reconstructed refocused images, and calculated
depth map
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Relationship between object distance and depth measurement accuracy at
image heights of 0% and 50%
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