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Real-Time Dense 3D Reconstruction Technology Using Video Images of Monocular Camera

FEATURE ARTICLES

B R

B SEKI Akihito

FIN—= TYRTHF—R

M Oliver WOODFORD

WHEPABRED 3R (3D) BWkEHIE, DIV TYDEREZIILSD, BBEDEGIERE, 77/ DER
R, WRRBELREICFHIATERTH S, TOFNIATREDRMBLEFETIDHRERZRETENE, 2V Y1—v—MmElF
POUEA U T77MITETRIEICATESREDHY, BRPEELO TS,

K2, FHREOBERAATOEHE G SV TN RALTIDHIREETTHEMERMELE. FHBOERMXTTIE,
BAALEZNTIHATDMEPREDOHTEL, BEREIOMEHRZERICKDDIIENVETHS. SH, BEHZAL
AZETEREICIDHIRERERMFTZAEIICL, CPUEGPU (Graphics Processing Unit) 25 L TitE%
T52ET, 26ELTYTPNAALTIDHIRDETH EREICE o=,

Three-dimensional (3D) shape information of objects and their surroundings is used in various applications, including the creation of 3D contents,
driving support systems, plant construction and maintenance, product inspection, and so on. Expectations are rising for the realization of a 3D
reconstruction technology using inexpensive means such as a digital camera, in view of the strong possibility of applying it to a broad range of
markets from the consumer market to the social infrastructure market.

Toshiba has developed a real-time dense 3D reconstruction technology using a handheld monocular camera.  In such types of cameras, it is
crucial to achieve the precise estimation of camera positions/poses and point correspondences between images.  This technology makes it possible
to aquire 3D shape in real time by processing a sequence of motion videos through the simultaneous operation of both a central processing unit (CPU)

and a graphics processing unit (GPU).
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Principle of 3D reconstruction
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Flow of 3D reconstruction process
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Correspondence estimation through similarity distribution between multiple
scenes
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Parallel processing using CPU and GPU
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Configuration of 3D reconstruction demonstration system
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Results of 3D reconstruction demonstration (1)
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Results of 3D reconstruction demonstration (2)
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