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calculate_convex_hull Calculate Convex Hulls for one variable

Description

Calculate Convex Hulls for one variable

Usage

calculate_convex_hull(data, var_name, impute_method = c("mean”, "median"))

Arguments
data Data frame containing the batch’, *order’ and variable "value’ columns.
var_name Name of the variable to calculate convex hull for.

impute_method One of "mean" or "median".

Value

A lis

t of dataframes of convex hull.
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calculate_convex_indicators
Calculate the intra/inter batch dispersion indicators and their ratio on
convex hulls of a single variable.

Description
Calculate the intra/inter batch dispersion indicators and their ratio on convex hulls of a single vari-
able.

Usage

calculate_convex_indicators(hull_data_list, var_name)

Arguments

hull_data_list list of data frames of convex hulls.

var_name name of the variable.

Value

A data frame with the indicators values.

compute_icm_distances Compute ICM (Integrated Covariance Mahalanobis) Distances

Description

This function computes Mahalanobis distances in PCA-reduced space, with options for individual,
intra-group, and inter-group comparisons. It supports batch-wise analysis and shrinkage covariance
estimation for robustness.

Usage

compute_icm_distances(
data,
batch_col = NULL,
mode = c("individual”, "intra", "inter", "all"),
variance_threshold = 0.95,
center_method_individual = c("global”, "batch”),
center_method_inter = c("mean”, "median"),
ref_batch = NULL



4 compute_individual

Arguments
data A data.frame containing numeric variables and optionally a batch/group column.
batch_col Name of the column representing batch or group (optional).
mode Mode of computation: "individual", "intra", "inter", or "all".

variance_threshold
Threshold for cumulative variance to retain in PCA (default: 0.95).

center_method_individual
Method for centering in "individual" mode: "global" or "batch" (default: "global").

center_method_inter
Method for centering in "inter" mode: "mean" or "median" (default: "mean").

ref_batch Reference batch name to compute inter-batch distances (default: first batch).

Value

A list containing data.frames of computed distances depending on the selected mode(s).

Examples

data <- data.frame(matrix(rnorm(100*5), ncol = 5))
data$Batch <- rep(c("A", "B", "C", "D"), each = 25)
result <- compute_icm_distances(

data,
batch_col = "Batch”,
mode = "all",
center_method_individual = "batch”,
center_method_inter = "mean”
)
print(result)
compute_individual Computes Integrated Covariance Mahalanobis (ICM) distances for in-
dividuals, in PCA-reduced space, against either global or batch-wise
references.
Description

Computes Integrated Covariance Mahalanobis (ICM) distances for individuals, in PCA-reduced
space, against either global or batch-wise references.

Usage

compute_individual (pc_data, ref = c("global”, "batch"), batch_col)
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Arguments
pc_data PCA-reduced data frame.
ref Reference type: "global" for global barycenter, "batch" for batch-wise barycen-
ters.
batch_col Name of the column representing batch or group.
Value

A data frame with Mahalanobis distances for each individual against the specified reference.

compute_individual_batch
Computes Integrated Covariance Mahalanobis (ICM) distances of all
individuals in PCA-reduced space, against their batch-wise barycen-
ter reference.

Description

Computes Integrated Covariance Mahalanobis (ICM) distances of all individuals in PCA-reduced
space, against their batch-wise barycenter reference.

Usage

compute_individual_batch(pc_data, batch_col)

Arguments

pc_data PCA-reduced data frame.

batch_col Name of the column representing batch or group.
Value

A data frame with Mahalanobis distances for each individual against their batch barycenter.
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compute_individual_global
Computes Integrated Covariance Mahalanobis (ICM) distances of all
individuals in PCA-reduced space, against their global barycenter ref-
erence.

Description

Computes Integrated Covariance Mahalanobis (ICM) distances of all individuals in PCA-reduced
space, against their global barycenter reference.

Usage

compute_individual_global(pc_data, batch_col)

Arguments

pc_data PCA-reduced data frame.

batch_col Name of the column representing batch or group.
Value

A data frame with Mahalanobis distances for each individual against the global barycenter.

compute_inter Computes Integrated Covariance Mahalanobis (ICM) distances be-
tween batches barycenters in PCA-reduced space, using a reference
bacth and either mean or median for center references.

Description

Computes Integrated Covariance Mahalanobis (ICM) distances between batches barycenters in
PCA-reduced space, using a reference bacth and either mean or median for center references.

Usage

compute_inter(
pc_data,
batch_col,
ref_batch,
center_method = c("mean”, "median")
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Arguments
pc_data PCA-reduced data frame.
batch_col Name of the column representing batch or group.
ref_batch Name of the reference batch for distance computation.

center_method Method for centering: "mean" or "median".

Value

A data frame with Mahalanobis distances for each batch against the reference.

compute_inter_batch_dispersion
Calculate the inter batch dispersion indicator on convex hulls of a
single variable

Description

Calculate the inter batch dispersion indicator on convex hulls of a single variable

Usage

compute_inter_batch_dispersion(hull_data_shoelace_list)

Arguments

hull_data_shoelace_list
named list of convex hulls data frames with an additional column of shoelace
core

Value

value of inter batch dispersion.

compute_intra Computes Integrated Covariance Mahalanobis (ICM) mean distances
within each batch in PCA-reduced space, using median and mean for
center references.

Description

Computes Integrated Covariance Mahalanobis (ICM) mean distances within each batch in PCA-
reduced space, using median and mean for center references.
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Usage

compute_intra(pc_data, batch_col)

Arguments

pc_data PCA-reduced data frame.

batch_col Name of the column representing batch or group.
Value

A data frame with Mahalanobis distances mean for each batch.

compute_intra_batch_dispersion
Calculate the intra batch dispersion indicator on convex hulls of a
single variable

Description

Calculate the intra batch dispersion indicator on convex hulls of a single variable

Usage

compute_intra_batch_dispersion(hull_data_shoelace_list)

Arguments

hull_data_shoelace_list
named list of convex hulls data frames with an additional column of shoelace
core values, for each batch.

Value

value of intra batch dispersion.
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compute_ratio Calculate the intra/inter batch dispersion ratio indicator on convex
hulls of a single variable.

Description

Calculate the intra/inter batch dispersion ratio indicator on convex hulls of a single variable.

Usage

compute_ratio(intraB_disp, interB_disp)

Arguments
intraB_disp value of intra batch dispersion indicator.
interB_disp value of inter batch dispersion indicator.
Value

value of intra/inter batch dispersion ratio.

compute_shoelace_core Compute the shoelace core for convex hulls of a single variable

Description

Compute the shoelace core for convex hulls of a single variable

Usage

compute_shoelace_core(hull_data_list)

Arguments

hull_data_list named list of data frames of convex hulls, for each batch.

Value

named list of dataframes of convex hull concatenated with a column of shoelace core values, for
each batch.
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convex_analysis_of_variables
Analyze a set of variables using convex hulls.

Description

Analyze a set of variables using convex hulls.

Usage

convex_analysis_of_variables(
data,
variable_columns,
batch_col = "batch”,

sample_order_col = "order”,
impute_if_needed = c("median”, "mean"),
mode = c("global”, "batchwise")
)
Arguments
data Data frame containing the data of multiple variable on multiple ordered and

potentially batched sample.
variable_columns
Character vector of variable column names to analyse.

batch_col Name of the column containing batch information.
sample_order_col

Name of the column containing the sample time order.
impute_if_needed

Method for imputing missing values, either "mean" or "median".

mode Analysis mode, either "global" or "batchwise"

Value
A list containing the following elements:

 data: List of data frames for each variable.
« indicators: Data frame with convex hull indicators for each variable.

* convex_hulls: List of data frames of convex hulls for each varaible.

Examples

# Example usage on toy metabolomics data:
data <- data.frame(
batch = rep(c("A","B","C"), each = 10),
injectionOrder = rep(1:30, times = 1),



hull data_list _check

metabolitel = rnorm(30, mean = 100, sd = 10),
metabolite2 = rnorm(30, mean = 200, sd = 20)

)

result <- convex_analysis_of_variables(
data = data,
variable_columns = c("metabolitel”, "metabolite2"),
batch_col = "batch”,
sample_order_col = "injectionOrder",
impute_if_needed = "median”,

)

mode = "global”

plot_all_convex_hulls(

target_file_path = file.path(tempdir(), "convex_hulls.pdf"),
convex_analysis_res = result,

show_points = TRUE,

mode = "global”

11

hull_data_list_check

Function to check if hull_data_list is a valid list of data frames

Description

Function to check if hull_data_list is a valid list of data frames

Usage

hull_data_list_check(hull_data_list, name)

Arguments

hull_data_list List of data frames representing convex hulls.

name Name of the hull_data_list for error messages.

Value

None. The function raises an error if the checks fail.
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plot_all_convex_hulls Plot all convex hulls for each variable in a PDF file.

Description

Plot all convex hulls for each variable in a PDF file.

Usage

plot_all_convex_hulls(
target_file_path,
convex_analysis_res,
show_points,
mode = c("global”, "batchwise")

Arguments

target_file_path
Path to the output PDF file.
convex_analysis_res

Result of the convex analysis containing data, convex hulls and indicators.

show_points Boolean indicating whether to show points in the plot.
mode Mode of the analysis, either "global" or "batchwise".
Value

None. The function saves the plots to a PDF file.

plot_convex_hull Plot the convex hulls of a single variable.

Description

Plot the convex hulls of a single variable.

Usage

plot_convex_hull(
data,
hull_data_list,
var_name,
show_points,
label_prefix,
indicators
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Arguments

data Data frame containing the batch, order and variable value columns.
hull_data_list List of data frames of convex hulls.

var_name Name of the variable.

show_points Boolean indicating whether to show points.

label_prefix Prefix for the plot title.

indicators Data frame with the indicators values.

Value

A ggplot object.

save_icm_distances_csv
Save ICM Distances to CSV Files

Description

Save ICM Distances to CSV Files

Usage
save_icm_distances_csv(distances, folder_path, prefix = "ICM")
Arguments
distances A list containing data.frames of distances (result from compute_icm_distances)

folder_path Path to the folder where files will be saved.

prefix Prefix for the output file names.

Value

None. Saves files to folder_path.



14 single_variable_df check

single_variable_df_check
Function to check if a single variable data frame is valid

Description

Function to check if a single variable data frame is valid

Usage

single_variable_df_check(df, name)

Arguments
df Data frame containing "batch’, *order’, and ’value’ columns.
name Name of the data frame for error messages.

Value

None. The function raises an error if the checks fail.
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