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An Architecture for Managing Faulty Sensing Data on Low Cost
Sensing Devices over Manufacturing Equipments
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ABSTRACT

In this study, we proposed a monitoring system for identifying and handling faulty sensing stream data on manufacturing equipments
where low—cost sensors can be safely used. Low cost sensors will lessen the cost of implementing distributed monitoring system, but suffer
from sensor noises and inaccurate sensed data. Therefore, a distributed monitoring system with low cost sensors should identify faulty
signal data as either of sensor fault or machine fault, and filter out faulty signals from sensing fault. To this end, we adopted a fourier
transform based diagnostic approach mixed with a weighed moving averaging method, in order to identify faulty signals. We measured how
effective our approach is and found out our approach can filter out one-third faulty signals from our experimental environment. In addition,
we attached wireless communication modules to reduce sensor and network installation cost. To handle massive sensor data efficiently, we

employed unstructured data format with NoSQL based database.
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1 while(read sensor data) do
if(value is detected as outlier) then
increase error_count
decrease non-error_count
else

2

3

4

5

6 if(overlap of error_count) then
7 increase non-error_count

8 if(overlap of non-error_count) then
9 decrease error_count

10 else

11 reset non-error_count

12 if(overlap of error count) then

13 return alert and inform faulty location

Fig. 1. The Proposed Faulty Signal Handling Algorithm
Used in Step 3
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Fig. 2. Sensing Streaming Data Collected from Sensors.
Data is Structured and Written in JSON Format
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Table 1. Experimental Environment for Diagnostic
Monitoring System

Category Component Description
sensor type Temperature, Sound
Hardware - -
module Arduino, RasberryPie
(O8] CentOS 6.9
Web Server Apache http server
Python for Rasberry Pie
Module
Software html for web server
Language php for web server
Jquery for web server
C for Arduino
DB MongoDB
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Fig. 4. Detecting Errors Using Fourier Transform.
10 Sensor Data in a Sliding Window is Selected and Checked
Whether Data is in Abnormal Status Using Fourier Transform
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Averaging Method and Real Data Signals. A Guide Signal Patterns
Shows Smoothed Data Variation. Real Data Signals has Noises
and Fluctuations due to Sensor Error and Equipment Malfunctions
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