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Concepts of System Function and Modulation-Demodulation based
Reconstruction of a 3D Object Coordinates using Active Method
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Abstract In this paper we propose a novel approach to representation of the 3D reconstruction problem
by employing a concept of system function that is defined as the ratio of the output to the input signal.
Akin to determination of system function (or system response), this paper determines system function by
choosing (or defining) appropriate input and output signals. In other words, the 3D reconstruction using
structured circular light patterns is reformulated as determination of system function from input and
output signals. This paper introduces two algorithms for the reconstruction. The one defines the input
and output signals as projected circular light patterns and the images overlaid with the patterns and
captured by camera, respectively. The other one defines input and output signals as 3D coordinates of
the object surface and the image captured by camera. The first one leads to the problem as identifying
the system function and the second one leads to the problem as estimation of an input signal employing
concept of modulation-demodulation theory. This paper substantiate the proposed approach by

providing experimental results.
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Fig. 2. Transmitted signal is estimated by
demodulation of the received signal that is
modulation of the transmitted one.
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Face Model and Circular Patterns
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Geometrical Reconstruction

Fig. 3. Flowchart of a 3D reconstruction using
structured circular light patterns
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SystemH

Structured
light pattems
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T

Cameraplane

Output B

1, g : Projection
and reprojection
of light patterns

Fig. 4. Choosing input, output and system function in
3D measurement setup
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WA ZEE wEo] Atk Thales? o]Z[14]°] <A}
o] M3} mAtol9] BAXL tfS3t o] 2dHT} (Fig.
5).
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.

39, oﬁL’ l‘ll‘ of,

: Optical center

my = (ug V) : image center

Fig. 5. Based on the Thales’ Theorem, and on the
properties of a circular pattern, relationship
between M and m is established.
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3

wEle] AAE e ¢ G A2E B ALS
e}, Qo of2) A9 HEg A8 Heke
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shEA B0l 39 ARE FEU

Fig. 6. A variable t represents the positions of
circular patterns projected onto the 3D
object.
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Fig. 7. Modulation and demodulation in communication
systems
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Fig. 8. Estimation of 3D coordinates of an object
employing the concept of modulation and
demodulation
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Fig. 9. Input A : Original circular pattern, Ouput B :
Deformed pattern by the object surface,
System H : Reconstructed 3D coordinates
(depth) of the object.
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Fig. 10. 3D reconstruction of the object overlaid with
the light patterns based on MODEM
reconstruction.
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