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.dist_afbdtw_matrix Adaptive Feature Based Dynamic Time Warping algorithm for multi-
variate signals

Description

This function estimates a distance matrix which is used as an input in dtw() function (package
dtw) to align two multivariate signals following Adaptative Feature Based Dynamic Time Warping
algorithm (AFBDTW).

Usage
.dist_afbdtw_matrix(q, r, wl = 0.5)

Arguments
q query dataframe
r reference dataframe
wi weight of local feature VS global feature. By default, w1l = 0.5, and by defini-
tion, w2 =1-wl.
Value

A distance matrix between the observations of q and r, combining local and global feature-based
distances. The two distances are weighted by w1 and w2 = 1 - w1, respectively.
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.trapezoid Trapezoidal membership function

Description

Computes the membership value for a trapezoidal fuzzy set.

Usage

.trapezoid(t, t1, t2)

Arguments
t Numeric value for which the membership value has to be computed.
t1 Lower bound of the trapezoid base.
t2 Upper bound of the trapezoid base.

Value

A membership degree between 0 and 1.

dataDTWUMI A multivariate times series consisting of three signals as example for
DTWUMI package

Description

A multivariate times series consisting of three signals as example for DTWUMI package

Usage

data(dataDTWUMI)

Format

A list storing two data frames with three columns each. The first table contains the original complete
simulated data. The second table contains the same simulated data with one large gap added within
each signal.
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DTWUMI_1gap_imputation
Imputation of a large gap based on DTW for multivariate signals

Description

Fills a gap of size *gap_size’ begining at the position ’begin_gap’ within a multivariate signal using
DTW.

Usage

DTWUMI_1gap_imputation(
data,
id_sequence,
begin_gap,
gap_size,
DTW_method = "DTW",
threshold_cos = 0.995,
thresh_cos_stop = 0.8,
step_threshold = 2,

Arguments

data a multivariate signals containing gaps

id_sequence id of the sequence containing the gap to fill (corresponding to the column num-
ber)

begin_gap id of the begining of the gap to fill

gap_size size of the gap to fill

DTW_method DTW method used for imputation ("DTW", "DDTW", "AFBDTW"). By default
"DTW"

threshold_cos threshold used to define similar sequences to the query

thresh_cos_stop
Define the lowest cosine threshold acceptable to find a similar window to the
query

step_threshold step used within the loops determining the threshold and the most similar se-
quence to the query

additional arguments from dtw() function

Value
A list containing the following elements:

imputed_values Imputated values.
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id_imputation Indices of the extracted imputation values.

id_sim_win Indices of the window similar to the query.
id_gap Indices of the gap being imputed.
id_query Indices of the query.

Examples
data(dataDTWUMI)

dataDTWUMI_gap <- dataDTWUMI[["incomplete_signal”]]

t <- 207 ; T <- 40

imputation <- DTWUMI_lgap_imputation(dataDTWUMI_gap, id_sequence=1, t, T)

plot(dataDTWUMI_gap[, 11, type = "1", 1lwd = 2)

lines(y = imputation$imputed_values, x = imputation$id_gap, col = "red")

lines(y = dataDTWUMI_gap[imputation$id_query, 1], x = imputation$id_query, col = "green")

lines(y = dataDTWUMI_gap[imputation$id_sim_win, 1], x = imputation$id_sim_win, col = "blue")

lines(y = dataDTWUMI_gap[imputation$id_imputation, 1], x = imputation$id_imputation, col = "orange")

DTWUMI_imputation Large gaps imputation based on DTW for multivariate signals

Description

Fills all gaps within a multivariate signal. Gaps of size 1 are filled using the average values of
nearest neighbours. Gaps of size >1 and <gap_size_threshold are filled using weighted moving
average. Larger gaps are filled using DTW.

Usage

DTWUMI_imputation(
data,
gap_size_threshold,
DTW_method = "DTW",
threshold_cos = 0.995,
thresh_cos_stop = 0.8,
step_threshold = 2,

Arguments

data a multivariate signals containing gaps

gap_size_threshold
threshold above which dtw based imputation is computed. Below this threshold,
a weighted moving average is calculated

DTW_method DTW method used for imputation ("DTW", "DDTW", "AFBDTW"). By default
IIDTW"
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threshold_cos threshold used to define similar sequences to the query

thresh_cos_stop
Define the lowest cosine threshold acceptable to find a similar window to the
query

step_threshold step used within the loops determining the threshold and the most similar se-
quence to the query

additional arguments from dtw() function

Value

A list containing a dataframe of completed signals.

Examples

data(dataDTWUMI)

dataDTWUMI_gap <- dataDTWUMI[["incomplete_signal”]]

imputation <- DTWUMI_imputation(dataDTWUMI_gap, gap_size_threshold = 10)
plot(dataDTWUMI_gapl[, 11, type = "1", lwd = 2)

lines(imputation$output[, 1], col = "red")

plot(dataDTWUMI_gap[, 21, type = "1", lwd = 2)

lines(imputation$output[, 2], col = "red")

plot(dataDTWUMI_gap[, 31, type = "1", 1lwd = 2)

lines(imputation$outputl[, 3], col = "red")

imp_1NA Imputing gaps of size 1

Description

Imputes isolated missing values based on the average of nearest neighbours.

Usage

imp_1NA(data, pos1)

Arguments
data a univariate signal
pos1 the position of the begining of gaps of size 1, as obtained using Indexes_size_missing_multi()
function
Value

A new vector of the same size with imputed values.
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Indexes_size_missing_multi
Indexing gaps size

Description

Stores the position of the begining of each gap and their respective size within a multivariate signal.

Usage

Indexes_size_missing_multi(data)

Arguments

data multivariate signal

Value

A list with one element per signal. Within each element of this list, the first column gives the
position of the begining of each gap and the second column its size.

Examples

data(dataDTWUMI)
id_NA <- Indexes_size_missing_multi(dataDTWUMI$incomplete_signal)
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