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Research challenges

Challenge 1:
Large amount of data can not be validated traditionally

Challenge 2:
Data validation procedure have to be capable to use any kind
of information available

Challenge 3:
Data validation procedure have to be independent on type or
number of relations between data



Measured data values
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Measured data values
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Data validation — detecting errors if they exist



Comparing measured and predicted values

Measured and calculated values are presented with intervals
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Prediction results

Measured data

Enables detection of errors in data — data validation



Comparing measured and predicted values
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Suggested data validation methodology

sorry for this mess on the screen — will make it more readable...
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Suggested data validation methodology
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Data prediction
-relation errors and uncertainty-
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Data prediction
-relation errors and uncertainty-
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Validation grades
-data probability-
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Validation grades

-weighted average of data probabilities-
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Validation grades
-likelihood of calculated values-

Weights— likelihood of predicted value
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Validation grades
-grades-
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Evaluating validation systems

Y registerad

P=N +N__+N

=¥ anomalies missed registared nonanomalies

Comparing to Kappa index of coincidence:
*Higher penalty to missed anomalies, and
L ower penalty to correct values interpreted
as anomalies



Case study

Measurements of hydraulic and water quality
parameters in Belgrade sewer CSO

Monitored outlets of

Belgrade’s sewer system




Measurements in Belgrade sewer CSO

Measured variables: Velocity (V), water depth (h), electro-conductivity(EC)

Period: 1/1/2007-1/3/2007

Brzina
1
@
E 05 =
>
0 I
01/01 01/02 01/03
Vreme
Kota vode
400
€
£, 200 _
il
0 |
01/01 01/02 01/03
Vreme
Elektroprovodnost
1000

EC [18]
Lh
S
S

WWWW
01/03

01/02
Vreme




Relations between measured variables
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R1 — Chezy-Manning equation
Rz, Rs — Water quality model of EC reduction
R4, Rs, Re — AR(1) models



Chezy-Manning equation
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h [mm]: Autokorelacija

AR(1) models
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-Validation grades-

Results
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Results
-comparison with manual data validation-

Threshold value= 0.99
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Nine validation methods
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Conclusions

New theoretical framework for data validation

No restrictions about number and type of
additional information that may be used in the
validation process

No restrictions of type and number of relations
that may be used

The validation system may be evaluated and
improved by improving the relations between

the data values
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