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Outlier Detection Based on MapReduce for Analyzing Big Data
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ABSTRACT

In near future, loT data is expected to be a major portion of Big Data. Moreover, sensor data is expected to be major portion
of loT data, and its” research is actively carried out currently. However, processed results may not be frusted and used if ouflier data
is included in the processing of sensor data. Therefore, method for detection and deletion of those outlier data before processing is
studied in this paper. Moreover, we used Spark which is memory based distributed processing environment for fast processing of big
sensor dafa. The detection and delefion of outlier data consist of four stages, and each stage is implemented with Mapper and
Reducer operation. The proposed method is compared in three different processing environments, and it is expected that the outlier
detection and deletion performance is best in the distributed Spark environment as data volume is increasing.
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(Figure 1) Distributed processing environment
with spark in a virtualized three nodes
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[pseudo codel] SplitMapper(txtFile)

Input: Raw Data.txt
Output: (key: a string for date and time; value: the
value of temperature)

1)load the raw data to RDD
2)split the data by separator
3)date<-data[1]
4)time<-data[2]
5)temperature<—data[3]
6)output(date+time, temperature)

(O 3) 2X2E Ao AEsH YElZ HEek= 15|
QA FE

(Figure 3) Step 1 pseudo code for converting raw

data into a form suitable for analysis

[pseudo code?] removelimitData (key, value)

Input: (key: a string for date and time; value:
temperature)

Output: (key’: a string for date and time: value’: the
value of temperature)

1) While(value.hasNext()){

2) get value.next

3) if(temperature>max || temperature<min)
4) remove data(key,temperature)

5) else

6) value=original temperature

7}

(O 4) 7 MHQI O|MRIE MHsk= 2CHA| SlAt ZE=
(Figure 4) Step 2 pseudo code for removing Vvisible
outlier
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[pseudo coded] calculateWMA (key, value)

Input: (key: a string for date and time; value:
temperature)

Output: (key': a string for date and time; valuel:
temperature: (value2: estimation, value3: standard
deviation)

1) parallelize the input data

2) split the input data for sliding window

3) make data in window to array

4) wma<- weighted moving average of data(0) to
data(window—1)

5) std<- weighted standard deviation

4) return (key, (temperature, (estimation,std)))
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(Figure b) Step 3 pseudo code using a weighted
moving average method to obtain
approximate value of data
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[pseudo code4] outlierReducer (key, value)

Input: (key: a string for date and time; valuet:
temperature; value2: estimation, value3: standard
deviation))

Output: (key': a string for date and time; value:
temperature)

1) If (value1< valu?2’s significant level)
2) return valuel

5) else

6) remove the data

7) return (date+time, temperature)

(O% 6) O|MX|E EH5I0d MHsks 4T oA 2=
(Figure 6) Step 4 pseudo code for determining
and removing outlier
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