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Positioning method based on length of object’s shadow

GAO Jiahui*, HU Guoyong*, CHEN Jinhan", CHEN Jianchao®
(a. School of Mathematics and Statistics; b. School of Information, Guangdong University of

Finance and Economics, Guangzhou 510320, China)

Abstract: It is a meaningful research topic to find out when and where an object is by analyzing
the trace data of its shadow under the sun. The spatial localization problem can be converted to
an optimization issue under appropriate framework, and be solved by building a mathematical
model, which is based on the relationship between shadow’s length and such factors as hour
angle, declination angle, longitude and latitude. Besides, a two-phase space search algorithm
can be implemented to solve the model when given priori information about date; otherwise, the
model can be rectified and then be figured out by utilizing the bacterial foraging optimization.
The performance of these methods are well-behaved, and can be used in real-world applications.
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Table 1 Results of space search algorithm
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Table 2 Results of bacterial foraging optimization
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Table 4 Locations and dates based on bacterial foraging optimization
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