Utility Data Collection, Monitoring, and Analytics System

Sponsor: Tupl
Students: Zihao Tao, Sixiang He, Ryan Linden
Faculty Advisor: Baosen Zhang  Industry Advisor: Xiang Chen

a Problem Statement N Results & Functionality N/ Results & Functionality Cont.

Utility companies have vast amounts of data that may contain untapped Our water utility data analysis application has four main pages: Problems Page:

potential. With better methods of monitoring utilities data, these companies Overview, Meters, Problems, and Machine Learning Problems associated with specific water meters are displayed on this page.
may greatly benefit by increasing their operational efficiency. Our group built a
data analytics application for water meters, which can be used to visualize

Overview Page:

e L - The overview page accumulates data across all of the water meters and All detected problems for the water meters
large sets of utilities data and identify potential problems. Pas . N displaved in this list
displays relevant statistics. are displayed in tnis 1st.
Tech nOIO ies & Workflow Each box in the box plot represents a specific day, which allows the Brleq Anglvale
user to easily visualize daily trends over a specified date range.
Ticket ID Read Date SerialNr 3 Cause 7 Status 7 Case Closed Date Indicator for 12300083
0 2017-10-19 12300082 TimesRead Untreated N/A SleepTime
Data Overview 1 2017-10-19 12300083 SleepTimeAnomaly Untreated N/A NormalTime DripFlowTime
Raw data: e Normalised SleepTime DripFlowTime m— 7 2017-10-19 12300083 DripFlowTimeAnomaly Untreated N/A
. . . Water Useage Overview (normal) 3 2017-10-19 12300083 NormalTimeAnomaly Untreated N/A
This CSV data file contains e — | o
12,000 PTimeAnomaly Untreated | N/A ide to change status for selecte
1’4 18, 682 rOWS fo r 42 6 10 . —_ T —_— 1 —— _-——_ T __ T P — 5 2017-10-19 12300633 DripFlowTimeAnomaly Untreated N/A ticket:
different meters [ I o P ot vl e 1
3,000+ % % H % q H H H H H H D H H H H H 8 2017-10-19 12300775 NormalTimeAnomaly Untreated N/A ,
L L | . | 1.J Select row and clic’ o show its
0 — L A I S S [N ) [ [ N [ A A S —— — — - - : 9 2017-10-19 12300789 TimesRead Untreated N/A clusterina:
Docker: a tool for Ml H J J J Gosatn (2 3 45 - s e
building and running wl e TR -
distributed upper; 83 115" 110 |
° ° - SleepTime 2017-11-14 Average - SleepTime 2017-11-14 Standard Deviation |
appllcatIOnS. 2:::::::3 EZ::::::E ® TimesRead 23.87% 923
A ® STAnomaly 34.09% 1318 ® Untreated 100.00% 3866
pp deployment Total: 3866 ® NTAnomaly 14.20% 549 Totall 3866 ® InProgress 0.00% 0
Spark: Parallel Data | —— I
Processing Engine
We converted the CSV file to a APACHE The pie charts help visualize how A ticket system is used to keep
Spark DataFrame, processed pr S often each problem occurs on a track of each individual
the data, and then saved the given date or date range. problem and its progress.

,a _ The pie graphs displays the
new resulting CSV files dOC er water usage statistics for a

single date.
Machine Learning Page:

The ML page shows the results of clustering the water meters. This helps to

Hbase: Distributed File System e e e Meters Page: identify trends among the different water meters.
Each resulting CSV file is stored HEBASE The Meters page displays information for an individual water meter.

The 3D plot shows each individual water

as an HBase table .. . . ' '
Water usage is displayed in a line plot meters and its associated color group.

so the trends of the meter can be
easily viewed.
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Ant DESlgn: -
A design system that !React. A Ja.vaScrlpt Ilbfary.for building user C—
supports Reactls. interfaces in web applications. The problems associated with ——
Provides advanced Ul Used for our Ul and interfacing with the Play the current meter is displayed via | |
components that can be  Framework to access and display HBase the indicators on the right side of The bar graph displays the The spider plot shows how strong the
cead in React data. the page. cluster centers for each relationship is between a meter and

group. the different groups.




