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Abstract Slldlng Window Approach Cusum Chart for a Sample of Turbidity Observations

When assessing the quality of streaming data, as is the case for e -
the Intelligent River®, a landscape-scale observation T ) -
instrument covering a large geographic area, challenges arise. N =
Statistical process control procedures aid in monitoring and E ® :E § ® ~ e . F 3
analyzing variability in process performance and allow for the — e T -
identification of extreme observations. Traditional quality — ] | A i 9%
control charts are limiting because of the quantity of data e ¢t 3 | |25
across time and from many sensors in a streaming Figure 1: Illustration of the sliding window approach. - .
environmental data collection domain. , , , o , , - R I I

* Consider the it observation within a data stream and a window size ‘ )
We suggest the use of a sliding-window cumulative sum of five observations (Figure 1). The four previous observations as ~, ContrlLimis -
(cusum) quality control chart. In the sliding-window approach, well as the i*" observation are used to compute the cusum and v || 4 Cusum e L 3
data (e.g., turbidity measurements from a single sensor) in a assess the state of control for the ith observation. L
fixed window of number of observations is used to compute o _ _ s Vahaa OUtS/08 of Line Doty
unique statistical control limits for analyzing the quality of : .Shdmg Window Tabular Cysum Funghon Figure 2: Turbidity sample cusum control chart with a window size of
observations moving through time. Our results show that the * Thesliding window tabular cusum function takes as its arguments 2 10 observations. Note: Control limits and/or cusum values for some
sliding-window approach may detect shifts and outlying observations exceed the dimensions of the figure and are not plotted.
observations; however, other techniques like the cusum Note that observations that do not appear to be out-of-control are

control chart using a trimmed mean or the Exponentially flagged as such due to the variation in the window of observations.

, , dataset, and the mean of the previous window of observations (
Weighted Moving Average (EWMA) control chart may be more

Discussion and Conclusions

appropriate for identifying “out-of-control” observations. . . .
* I|tis observed that extreme observations in the current and
. orevious window of observations cause shifts in the cusum
\CNhat 'f] atCusum CO"]}rOtthEart?l e o ) to represent the target value for value, depending on the window size.
usum chart, an acronym for the Cumulative Sum contro . : : : : :
chart is a statistical method that is used to monitor data the tabular cusum computation of the current window of Relative to tl'.ne size of the ,Sh'ﬂ to fnonltor,.a quality ?c?n.trol
N | to detect shifts as demonstrated by magnitude of the
Tabular cUsum Cusum Chart for a Sample of Turbidity Observations o . .
with a Window Size of 5 Observations decision interval. However, these shifts may not be of
5 . practical importance.
e tabul < b atine deviations £ e To detec e * The cusum control chart based on a sliding window
The tabular cusum works by accumulating deviations from ] ] =| illustrates how statistical control charts can be used to
unit. o . T i detect shifts in a streaming data environment such as from
T T — T T T - S the data collection in the Intelligent River?®.
the target value for the quality 2o | 1 i R ) I - * Future work includes using an exponentially weighted
characteristic of an individual observation (Montgomery, e The deci e viation MOVING average (FWM,A) controf c.hart to. detect truly
2012). | (fil - extreme observations in a streaming environment.
* Deviations from the target value are accumulated using ofthecu ) sl I
—— Control Limits <
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statistic exceeds the decision interval (+50), the observation is

cusum) for those below target. The statistics : ) B y
considered to be in an “out-of-control “ state.



