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Alternate coded pattern for structured light system
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Abstract: In a structured light system, coded patterns are the key of the corresponding point problem,
for their reliabilities directly affect measuring accuracy and resolution. In the paper, an analysis of the
maximum stripe deformation (due to depth changes on the surface) and measuring resolution limits
are discussed and the principle of spatial periodicity used for coding is proposed. Results show that
when spatial periodicity is used for coding, the resolution is greatly improved, or the number of pat-
terns is greatly reduced for real-time structured light systems. According to these analyses, a novel
coded pattern based on spatial periodicity for real-time structured light systems is presented as an al-
ternative to the time-space coded pattern. The coded pattern allows range scanning of moving objects
with easy implementation for decoding and high measurement resolution. Experiments demonstrate

the validity of spatial periodicity used in coded pattern design.
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Tab.1 Codes in a spatial cycle
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0001 1 0010 2
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1011 11 0011 3
1110 14 1101 13
1001 9 0111 7
0100 4 1100 12
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Tab. 2 Parameters of measuring system

Value

System parameters

Projector resolution 1 040 pixel X 768 pixel
Camera resolution
19.6 cm
fy€[24, 38.2]mm
Fel1/2.42, 1/1.75]
240 mm X 300 mm

800 mm

Size of LCD in projector
Focus of projector

Aperture of projector’s lens
Max of measuring field

Work distance

Transformation scale of camera k&, =k, =4.65X10"° mm/ pixel
Max(x)=240/2=120 mm

Max value in x direction
D=37. 3 pixel

Number of spatial periods 5

Max of deformation in pixels

1 392 pixel X1 040 pixel
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Tab.3 Comparison of real-time structured light system with traditional coded strategies

Strategy Codes/Patterns  Coding efficiency ~M-ary Decoding Suit to dynamic scenes
Spatial (De Bruijn) 125/1 n-ary Color binary, Color calibration Yes
Temporal 2" /m 2m/om Binary White/black, peak No
Space-time 110/4 110/28 Binary White/black, edge Yes
Alternate time-space 60/2 5X12/2* Binary White/black, edge Yes
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Fig. 4 Results of bottle measurement
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