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Abstract

SKy View Factor (SVF) is one of the essential indicators for urban thermal environmental assessment.
The method of estimating SVF using fisheye photographs is fast and accurate, but it is restricted by
equidistant projections. This study proposes an equidistant distortion correction method for fisheye
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photographs that can transform the fisheye lens photo of any projection model into the image un-
der the equidistant projection. Then, SVF values are calculated using Steyn’s method. Comparing the
experimental results of two groups of lenses shows that accurate SVF values can be obtained for a
non-equidistant projection fisheye lens. The accuracy and validity of the method are verified. The
method proposed in this article is highly economical and practical, providing convenience for re-
searchers and urban planners in urban thermal environments.
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Figure 1. Hand-drawn virtual fisheye image and image point equidistant distortion correction diagram. The red line represents
the original boundary; the blue line represents the corrected boundary. (a) Virtual fisheye image; (b) Detailed correction
process
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Figure 2. Calibration image taken with fisheye lens: (a) Lens A; (b) Lens B
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Figure 3. Comparison of projection model of lenses A and B with equidistant projection model
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Table 1. Projection model fitting formula of lenses A and B
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Figure 4. Diagram of the correction of a fisheye image. The blue boundary shows the position of the image after equidistant
distortion correction. (a) Lens A; (b) Lens B
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Table 2. SVF values of outdoor real photos after equidistant distortion correction
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4 0.317 0.318 0.001
5 0.593 0.599 0.005
6 0.962 0.962 0.000
7 0.513 0.516 0.003
8 0.279 0.276 0.003
1.0 - 1.0
L]
0.8 | 0.8
[as)] ™Y m
%m- ° %M- s
g g o
204l 204t °
oy 2
n »n
0.2} 0.2
0_0 1 1 1 1 0.0 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

4, g5ig

Sky view factor (853kA)

(a)

Sky view factor (£%3kA)
(b)

Figure 5. Comparison of SVF results before and after distortion correction: (a) Before correction; (b) After correction
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