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Algorithm for Judging Anomalies Using Sliding Window to
Reproduce the Color Temperature Cycle of Natural Light

Geon Woo Jeont Seung Taek OhTh Jae Hyun Lim™"

ABSTRACT

Research in the field of health lighting has continued to advance to reproduce the color temperature
of natural light which periodically changes. However, most of this research could only reproduce a uniform
circadian color temperature of natural light, therefore failing to realize the characteristics of the circadian
cycle of color temperature difference by latitude and longitude. To reproduce the color temperature of
natural light on which the characteristics of a region are reflected, the collection technology of real-time
characteristics of natural light is needed. If the color temperatures which are not within a periodical pattern
due to climate changes, etc., are measured, it will be difficult to judge the occurrence (presence) of the
anomalies and to reproduce the circadian cycle of the color temperature of natural light. Therefore, this
study proposes an algorithm for judging the anomalies in real time based on the sliding window to
reproduce the color temperature of natural light. First, the natural light characteristics DB collected through
the on-site measurement were analyzed, the differential values at a one-minute interval were calculated
and examined, and then representative color temperature circadian patterns by solar terms were drawn.
The anomalies were then detected by the application of the sliding window that calculated the deviation
of the color temperature for the measured color temperature data set, which was collected through RGB
sensors, while moving along the time sequence. In addition, the presence of anomalies was verified through
the comparison study between the detection results and the representative circadian cycle of the color
temperature by solar term. The judgment method for the anomalies from the measured color temperature
of natural light was proposed for the first time, confirming that the proposed method was capable of
detecting the anomalies with an average accuracy of 94.6%.
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Fig. 1. Measurement result of natural light color temper—
ature (2017,04~2018,04).
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Table 1, Percentile for Natural Light Color Temperature Difference,

Ratio 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Value(K) 1.75 3.68 5.83 8.35 11.52 15.87 22.73 38.46 57.01 | 4275.29
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Fig. 2. Distribution of natural light color temperature by season and supposed anomaly ratio,
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Table 2, Mean of the deviations by color temperature interval with sliding windows,
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Fig. 6. Verification of anomaly detection results using color temperature cycles by season,
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Table 3. Performance evaluation of proposed algorithms,
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