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Agenda
Researce propose

Part 1. Data mining

1. Determine and collect the correlated parameters

2. Paddingthe lost data, allocating and fixing the incorrect data

3. Data normalization (bringing it to the range from 0 to 1)

Part 2.Build the ANN model

1. Choosing the type of the artificial neural network (ANN) for the forecast 

2. Train and test the ANN

Part 3. Batteryvoltagefall forecast

1. Split data to the staticaland dynamicalparameters sets for the ANN inputs and outputs

2. Normalizeall data[0,1]

3. Build the ANN model

4. ANN trainingand testing

5. ANN battery voltage forecast

6. Comparison the really measured battery voltage with the forecasts are obtained based on the 
statistical, and the ANN methods

Future research planning



Part 1. Data mining

Determine and collect the correlated parameters

ÅPearson's correlation coefficient

ÅSpearman's rank correlation coefficient

ÅKendall correlation



Å

Pearson's correlation coefficient

1 indicates a strong positive relationship;

-1 indicates a strong negative relationship;

0  indicates the absence of the relationship.



Pearson's correlation coefficient

17.06.2022y. Original data. AGV with no load

Normalized data
to the range 
from 0 to 1.
(no load on AGV)



01.07.2022 y. Original data AGV with load(600 kg.)

Å

Pearson's correlation coefficient

Normalized data(range from 0 to 1)AGV with load(600 kg.)



Spearman's rank correlation coefficient

Å1 if the observations have similar ranks;

Å-1 low when the observations have the different ranks.



Spearman's rank correlation coefficient

17.06.2022y. Original data. AGV with no load

Normalized data
to the range 
from 0 to 1.
(no load on AGV)



Spearman's rank correlation coefficient

01.07.2022 y. Original data AGV with load(600 kg.)

Normalized data(range from 0 to 1)AGV with load(600 kg.)



Kendall correlation

Tests the association between paired samples 

using the Pearson, Kendall, or Spearman methods



Kendall correlation

Normalized data
to the range 
from 0 to 1.
(no load on AGV)

17.06.2022y. Original data. AGV with no load



01.07.2022 y. Original data AGV with load(600 kg.)

Kendall correlation

Normalized data(range from 0 to 1)AGV with load(600 kg.)



10.06.2022 y. AGV with no load

Correlated parameters



01.07.2022 y. AGV with load(600 kg.)

Correlated parameters



1. 2. Padding the lost data, allocating and recovering

the incorrect data

In scope of the data padding

ÅNans where replaced with the previous values 

ÅAccidental peaks suppression: values that exceed the 1.5 

variances (e.g. RMSE) are replaced with the moving average 

value

ÅTrimming the start and end values in the time window range

ÅBringing data to the range from 0 to 1



17.06.2022 y. AGV with no load

Original d ata

Accidental peaks suppression whose values exceed the 1.5 variances



17.06.2022 y. AGV with no load

Original d ata

Accidental peaks suppression whose values exceed the 1.5 variances



01.07.2022 y. AGV with load (600 kg.)

Original d ata

Accidental peaks suppression whose values exceed the 1.5 variances



1. 3. Data normalization 

Åbringing to the range from 0 to 1

Åtransfer to the initial range of values



Data padding andnormalization

17.06 .2022 AGV no load


