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Algorithm 1 937 — U (X e,h)

Input: X — input data; e — current height; h — height limit.
Output: an IS X

:if e=hOR|X|<1 then

: return exNode (Size < |X |} ;

: else

1
2
3
4: Randomly select an attribute q;
5: Randomly select a split point p between min and max value of attribute q in X;
6: X, < filter (X.q<p), X, < filter(X,q = p);
7: return inNode{left‘—iTl‘ee(Xl,e+l,h),
right <= iTree (Xr,e + l,h),
SplitAttr <— ¢, SplitValue < p};
8: end if
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Water Consumption Abnormal Data Detection Method based on Isolation Forest

ZHAO Chenxiao', XUE Huifengl, WANG Lei', WAN Y{’

(1.China Aerospace Academy of Systems Science and Engineering, Beijing 100048, China;
2.Water Resources Management Center, The Ministry of Water Resources of the People’s Republic of China, Beijing 100053, China)

Abstract: Water resource management system store hugs amounts of data on water consumption, and it is
an important means of water resource regulation to locate abnormal water intake behavior by screening the
abnormal values in the data. These outliers lack effective classification. The traditional outlier detection algo-
rithm has shortcomings in real-time and stability. On the basis of summarizing the types and characteristics
of abnormal data of water consumption at the present stage, firstly, the average interpolation method is
used to pre—process the outliers, and random sampling training is performed in the pre—processed data to
establish multiple isolated binary trees to form isolation forest. The forest is used to perform outlier detec-
tion on data samples. The empirical analysis of the daily water intake monitoring data of a water supply
company shows that the outlier detection method based on the isolation forest algorithm stores the character-
istics of the data samples in the forest through unsupervised learning, which has higher stability and can
accurately detect. The outliers in the data samples have a higher detection rate than the traditional least
squares fitting method; they are suitable for real-time monitoring of water resources data.

Keywords: water resources monitoring; abnormal data; average interpolation; isolation forest; least squares
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