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Research on problems of light distribution of image splicing
in security monitoring

Gui Hui, Xu Xiaoting, Li Bo
(College of Science, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract: With continuous development of the security industry and people’s growing demands for
cameras, it was urgent to have the panoramic image with a larger field of view. As a result, kinds of
splicing algorithms and splicing applications have come into being. Although the existing software
algorithms have been able to achieve good results, but the problems of supplement light distribution in
image splicing are still outstanding. Considering the situations above, the problems of inconsistency of
illumination or light intensity in Light Emitting Diode (LED) were studied. The design idea of the Total
Internal Reflection (TIR) lens was used for the secondary light distribution design, which made the
illumination or light intensity of the light spot from LED uniform after splicing, and the simulation was
done at the same time. The simulation results show that it could avoid too bright or too dim trace after
the light spot splicing, and the splicing effect would be better. It could meet the requirement of the
camera working around the clock.
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Fig.1 Diagram of Lambertian distribution
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Fig.3 Beam path diagram of total reflective free-form surface
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Fig.4 Beam path diagram of transmitting free-form surface
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Fig.6 Light spot image of TIR lens
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Fig.7 Two supplement light splicing schemes
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Fig.8 Light spot image (a) and illumination curve diagram (a)

in 1 m with one supplement light
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Fig.9 Light spot image (a) and illumination curve diagram(b)
in 1 m using two supplement lights with 0.5 m apart

adopted A splicing scheme
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Fig.12 Light spot splicing effect (a) and illumination curve diagram
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(b) in 1 m using two supplement lights with 1.1 m apart

adopted A splicing scheme
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Fig.13 Light distribution curves with one supplement light,

longitudinal beam angle is 60°
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Fig.14 Light distribution curves adopted B splicing scheme,
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Fig.15 Light spot splicing effect (a) and illumination curve diagram

(b) in 1 m using two supplement lights with optical axis

angle is 68° adopted B splicing scheme
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