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Introduction
Directional data have often appeared in the fields of geology, ecology and so on. When we

investigate the directional data, we often do the statistical tests and clustering techniques. In
this report, we will introduce several uniformity tests and propose the angular clustering method
including line segments data with uniformity testing.

Tests of Uniformity
Mardia (1972) described the simple score statistics: Rayleigh test when the mean direction

parameter µ is unknown based on von Mises distribution and V-test (µ is given). As a improve-
ment, Akimoto, Sakumura & Kamakura(2016)[6] proposed LM test statistic of angular data.
Hamilton (1976)[3] reported that Rayleigh unimodal tests will often fail to reject the null hy-
pothesis of a uniform distribution even though distinct modes are apparent:bimodal, unimodal.
Rao proposed a test which is powerful for both unimodal and multimodal alternatives.

Rao’s space test

Figure 1: α(i) and Ti

Let α1, . . . , αn denotes the sample that size of n 0 ≤ αi ≤ 2π, the
sorted sample α(1), α(2), . . . , α(n). The length of between each α(i) is
follows,

T1 = α(2) − α(1), T2 = α(3) − α(2), · · · ,
Tn−1 = α(n) − α(n−1), Tn = α(1) − α(n) + 2π.

Then the sum of the deviations is Un．
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The distribution of Un is follows,
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where ϕj(x) is noted that,
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The Un is computationally expensive so that we should use arbitrary-precision floating point
numeric. We had calculated the moment of order r about the origin and used the normal
approximation.
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