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cellmigRation-package Track And Analyze Cell Migrations

Description
Track Fluorescent Cells and Analyze their movements. Compute Migration Statistics and advanced
metrics to understand motility and movement characteristics of a population of cells.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>; Damiano Fantini, <damiano.fantini@gmail.com>

See Also
Useful links:

e https://github.com/ocbe-uio/cellmigRation/
* Report bugs at https://github.com/ocbe-uio/cellmigRation/issues

AddDimension Add Dimension to a Molten Data Frame

Description

Creates a new (molten) data matrix where all elements of y are added to each row of x. Each row
in x is recycled for each element in y. Elements in y are added as the first column in the returned
matrix.

Usage

AddDimension(x, y)

Arguments
X a matrix or data.frame with at least 1 row and 1 column.
y a vector with elements that will be added to x

Value

a matrix with an extra column as compared to x

Author(s)

Damiano Fantini, <damiano.fantini@gmail.com>


https://github.com/ocbe-uio/cellmigRation/
https://github.com/ocbe-uio/cellmigRation/issues
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References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation: : :AddDimension(
x = cbind(seq(1,4,by=1), seq(4,1,by=-1)),
y =¢c(9, 7))

aggregateFR Aggregating the outcome of several experiments or conditions.

Description

Aggregate two or more CellMig-class objects together. Input objects must carry information of
trajectory analyses (otherwise an error will be raised). All trajectory results form the different
experiments/conditions are returned in two data frames.

Usage
aggregateFR(x, ..., export = FALSE)
Arguments
X CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.
one or more CellMig-class object(s) where cells’ trajectories have already been
analyzed.
export if “TRUE* (default), exports function output to CSV file
Details

The visualization shows centered trajectories where the starting point of each track is located at the
origin of the coordinate system (X=0,Y=0).

Value

two data frames: The first data frame shows the average of each parameter per experiment/condition.
The second data frame shows the parameters of individual cells of all experiments/conditions.

Author(s)

Damiano Fantini and Salim Ghannoum <salim.ghannoum@medisin.uio.no> Damiano Fantini,
<damiano.fantini@gmail.com>


https://www.data-pulse.com/dev_site/cellmigration/

aggregateTrackedCells

References

https:

Examples

//www.data-pulse.com/dev_site/cellmigration/

data(WSADataset)

wasDF1
wsaTD1
wsaTD1
wsaTD1
wsaTD1
wasDF2
wsaTD2
wsaTD2
wsaTD2
wsaTD2

<- WSADataset[seq(1,300,by=1), 1]

<- CellMig(wasDF1)

<- wsaPreProcessing(wsaTD1,FrameN=55)
<-FMI(wsaTD1,TimeInterval=10)
<-FinRes(wsaTD1,ParCor=FALSE, export=FALSE)
<- WSADataset[seq(500,700,by=1), 1]

<- CellMig(wasDF2)

<- wsaPreProcessing(wsaTD2,FrameN=55)
<-FMI(wsaTD2,TimeInterval=10)
<-FinRes(wsaTD2,ParCor=FALSE, export=FALSE)

AGG<-aggregateFR(wsaTD1 ,wsaTD2 ,export=FALSE)

aggregateTrackedCells Aggregate trackedCells Objects

Description

Aggregate two or more trackedCells-class objects together. Input objects must carry information of
cell tracks (otherwise an error will be raised). All tracks form the different experiments/images are
returned in a large data.frame. A new unique ID is assigned to specifically identify each cell track
from each image/experiment.

Usage
aggregateTrackedCells(
X’
meta_id_field = c("tiff_file"”, "experiment”, "condition”, "replicate")
)
Arguments
X a trackedCells-class object where cells have already been tracked

one or more trackedCells-class object(s) where cells have already been tracked

meta_id_field string, can take one of the following values, c("tiff_file", "experiment", "con-

non

dition", "replicate"). Indicates the meta-data column used as unique ID for the
image/experiment. Can be abbreviated. Defaults to "tiff_file".


https://www.data-pulse.com/dev_site/cellmigration/
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Details

each trackedCells-class object passed to this function requires a unique identifier (such as a unique
tiff_file name). Any of the metadata columns can be used as unique ID for an image/experiment.
The function will raise an error if non-unique identifiers are found across the input objects.

Value

An aggregate data.frame including all cells that were tracked over two or more images/experiments.
The data.frame includes the following columns: "new.ID", "frame.ID", "X", "Y", "cell.ID", "tiff_name",
"experiment", "condition", "replicate”. The "new.ID" uniquely identifies a cell in a given im-
age/experiment.

Author(s)

Damiano Fantini, <damiano.fantini@gmail.com>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

# Please, see the package vignette

# for an example of how to use this function.

# A pseudo-code example is shown below

# Let x0, x1, x2, ... be trackedCells-class objects

# with a non-empty tracks slot.

x@ <- get(data(TrackCellsDataset))

x0 <- setCellsMeta(x@, experiment = "my_exp_01", condition "CTRL")
x1 <- setCellsMeta(x@, experiment = "my_exp_01", condition = "DMS0")
x2 <- setCellsMeta(x@, experiment = "my_exp_01", condition = "DRUG")
y <- aggregateTrackedCells(x@, x1, x2, meta_id_field = "condition")
utils::head(y, 50)

bpass Perform a bandpass by convolving with an appropriate kernel

Description

Implements a real-space bandpass filter that suppresses pixel noise and long-wavelength image vari-
ations while retaining information of a characteristic size. First, a lowpassed image is produced by
convolving the original with a gaussian. Next, a second lowpassed image is produced by convolving
the original with a boxcar function. By subtracting the boxcar version from the gaussian version,
we are using the boxcar version to perform a highpass. This code *bpass.pro’ is copyright 1997,
John C. Crocker and David G. Grier. It should be considered ’freeware’- and may be distributed
freely in its original form when properly attributed.


https://www.data-pulse.com/dev_site/cellmigration/
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Usage
bpass(image_array, lnoise, lobject = NULL, threshold)

Arguments
image_array Numeric matrix corresponding to the image to be filtered
lnoise Characteristic lengthscale of noise in pixels.
lobject Integer length in pixels somewhat larger than a typical object
threshold By default, after the convolution, any negative pixels are reset to 0. Threshold
changes the threshhold for setting pixels to 0. Positive values may be useful for
removing stray noise or small particles.
Value

Numeric matrix corresponding to the filtered image

Author(s)

Damiano Fantini, <damiano.fantini@gmail.com>

References

https://www.data-pulse.com/dev_site/cellmigration/ https://www.mathworks.com/matlabcentral/
fileexchange/60349-fasttracks

Examples

X0 <- cbind(
c(e, 0, 0, 0, 0, 0, 0, 0, 0, 0, @0, 0, 0, 0, Q),
c(o, o, 0, 0, 0, 1, 1, 4, 2, 0, 0, 0, 0, 0, @),
c(e, 0, 0, 0, 1, 2, 6, 5, 3, 0, 0, 0, 1, 0, @),
c(e, 0, 0, 0, 5, 5, 6, 8, 6, 1, 0, 0, 6, 2, ),
c(e, o, 2, 5,8, 7, 3, 5,1, 0, 0, 0,6, 2, 0,
c(e, o, 1, 5, 8, 7, 4, 5, 2, 0, 0, 0, 0, 0, @),
c(e, o, 0, 5, 8, 7, 4, 5, 2, 0, @0, @, 0, 0, @),
c(o, o0, 0, 1, 4,5, 2, 4, 0, 0, 0, 0, 0, 0, @),
c(o, 0, 0, 0, 2, 3, 2, 1, 0, 0, 0, 0, 0, 0, @),
c(e, 0, 0, 0, 0, 1, @, 0, 0, 0, @0, @0, 0, 0, @),
c(o, o, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 1, @),
c(9, 9,9, 0, 0,0, 0,0, 0,0,0,1,1, 2,1,
c(2, 9,9, 0,0, 0,0, 0, 0 0,0,0, 3, 2, 1)),
c(o, 2, 3, 0, 0, 0, 0, 0, 0, 0, 0, 0, 3, 0, ),
c(o, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, @),
c(e, 0, 0, 0, 0, 0, 0, 0, 0, 9, 0, @, @, 0, 0))

y0 <- cellmigRation:::bpass(x@, lnoise = 1, lobject = 5, threshold = 1)

par(mfrow = c(1, 2))
image(xQ); title("original”)
image(y0); title("after bpass”)


https://www.data-pulse.com/dev_site/cellmigration/
https://www.mathworks.com/matlabcentral/fileexchange/60349-fasttracks
https://www.mathworks.com/matlabcentral/fileexchange/60349-fasttracks
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CellMig-class The CellMig Class.

Description

The CellMig class represents objects storing all information for both random migration (RM) and
wound scratch assay (WSA). It comprises 14 slots.

Usage
CellMig(..., ExpName = NULL)

## S4 method for signature 'CellMig'
initialize(.Object, trajdata)

CellMig(..., ExpName = NULL)

Arguments

arguments to pass to the CellMig constructor

ExpName string, experiment name (optional)

.Object the CellMig object being built

trajdata data frame including trajectory data
Value

An S4-class object
a CellMig object

Slots

trajdata The raw trajectory data matrix organized into four columns: cell ID, X coordinates, Y
coordinates and Track number, which is the track’s path order.

adjDS A data frame of the trajectory data passed from the WS Aprep function.

cellpos A binary vector showing on which side of the wound cells are located. "0" refers to a cell
located above the wound whereas "1" refers to a cell located below the wound.

parE A numeric vector contains estimations for the imageH, woundH, upperE and lowerE.
preprocessedDS list object of data frames, each data frame shows the trajectories of a single cell.
DRtable A data frame of the results of running the DiRatio() function.

MSDtable A data frame of the results of running the MSD() function.

PerAanSpeedtable A data frame of the results of running the PerAndSpeed() function.
DACtable A data frame of the results of running the DiAutoCor() function.

VACtable A data frame of the results of running the VeAutoCor() function.
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ForMigtable A data frame of the results of running the ForwardMigration() function.
FMItable A data frame of the results of running the FMI() function.

results A data frame of all the results.

parCor A data frame for Parameters Correlation.

meta A list including experiment name, meta data and other information.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

Examples

data("TrajectoryDataset”)
CellMig(TrajectoryDataset)

CellMigPCA PCA

Description

The CellMigPCA function automatically generates Principal Component Analysis.

Usage
CellMigPCA(object, parameters = c(1, 2, 3))

Arguments
object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.
parameters A numeric vector contains the parameters to be included in the Principal Compo-
nent Analysis. These numbers can be obtained from the outcome of the FinRes()
function.
Value

PCA Graph of cells and PCA Graph of variables.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/


https://www.data-pulse.com/dev_site/cellmigration/
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Examples

data(WSADataset)
wasDF=WSADataset[seq(1,300,by=1),]

wsaTD <- CellMig(wasDF)

wsaTD <- wsaPreProcessing(wsaTD,FrameN=55)
wsaTD <-FMI(wsaTD,Timelnterval=10)

wsaTD <-ForwardMigration(wsaTD,TimeInterval=10)
wsaTD <-FinRes(wsaTD,ParCor=FALSE)
PCAplot<-CellMigPCA(wsaTD, parameters=c(1,4))

CellMigPCAclust PCA Clusters

Description

The CellMigPCAclust function automatically generates clusters based on the Principal Component
Analysis.

Usage

CellMigPCAclust(
object,
parameters = c(1, 2, 3),
export = FALSE,
interactive = TRUE

)
Arguments
object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.
parameters A numeric vector contains the parameters to be included in the Principal Compo-
nent Analysis. These numbers can be obtained from the outcome of the FinRes()
function.
export if “TRUE* (default), exports function output to CSV file
interactive logical, shall the PCA analysis be generated in a interactive fashion
Value

PCA Graph of cells and PCA Graph of variables.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>
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References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

## The analysis only supports the interactive method!
## If interactive=FALSE, the function will return NULL
data(WSADataset)

wasDF <-
wsaTD <-

WSADataset[seq(1, 300, by=1), ]
CellMig(wasDF)

CellMigPCAclust(wsaTD, parameters=c(1,9), interactive=FALSE)

#it

## A real world example is shown below (uncomment)

wasDF
wsaTD
wsaTD
wsaTD
wsaTD

#
#
#
#
#
#
# wsaTD
#

data(WSADataset)

<- WSADataset[seq(1,300,by=1),]

<- CellMig(wasDF)

<- wsaPreProcessing(wsaTD, FrameN=55)
<-FMI(wsaTD,TimeInterval=10)
<-ForwardMigration(wsaTD,TimeInterval=10)
<-FinRes(wsaTD,ParCor=FALSE)

PCAclust <- CellMigPCAclust(wsaTD,parameters=c(1,9))

CellMigPCAclustALL PCA Clusters of different conditions

Description

The CellMigPCAclust function automatically generates clusters based on the Principal Component

Analysis

Usage

CellMigPCAclustALL(
object,
ExpName = "PCA_Clusters”,
parameters = c(1, 2, 3),
export = FALSE,
interactive = TRUE

Arguments

object

ExpName

CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.

A character string. The ExpName will be appended to all exported tracks and
statistics data.


https://www.data-pulse.com/dev_site/cellmigration/
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parameters A numeric vector contains the parameters to be included in the Principal Compo-
nent Analysis. These numbers can be obtained from the outcome of the FinRes()
function.
export if “TRUE* (default), exports function output to CSV file
interactive logical, shall the PCA analysis be generated in a interactive fashion
Value

PCA Graph of cells and PCA Graph of variables.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

## The analysis only supports the interactive method!

## If interactive=FALSE, the function will return NULL

data(WSADataset)

wasDF1 <- WSADataset[seq(1,300,by=1), ]

wsaTD1 <- CellMig(wasDF1)

wsaTD1 <- wsaPreProcessing(wsaTD1,FrameN=55)

wsaTD1 <-FMI(wsaTD1,TimeInterval=10)

wsaTD1 <-FinRes(wsaTD1,ParCor=FALSE, export=FALSE)

wasDF2 <- WSADataset[seq(500,700,by=1), 1]

wsaTD2 <- CellMig(wasDF2)

wsaTD2 <- wsaPreProcessing(wsaTD2,FrameN=55)

wsaTD2 <-FMI(wsaTD2, TimeInterval=10)

wsaTD2 <-FinRes(wsaTD2, ParCor=FALSE, export=FALSE)

AGG <- aggregateFR(wsaTD1, wsaTD2, export=FALSE)

CellMigPCAclustALL (AGG,ExpName="Aggregated_Conditions"”,
parameters=c(1,6), export=FALSE, interactive=FALSE)

# The previous line returns NULL

# In an interactive session, try running the following command (uncomment!)

# CellMigPCAclustALL (AGG,ExpName="Aggregated_Conditions”,

# parameters=c(1,6), export=FALSE)
CellTracker Compute Cell Tracks
Description

Analyze Stacks, detect cells in each frame, and analyze cell tracks over time


https://www.data-pulse.com/dev_site/cellmigration/
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Usage

CellTracker(
tc_obj,

import_optiParam_from =
min_frames_per_cell = 1,
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NULL,

lnoise = NULL,

diameter =

NULL,

threshold = NULL,
maxDisp = NULL,

memory_b

goodenough =
threads = 1,

show_plots
verbose =

o,

FALSE,
FALSE,

dryrun = FALSE

Arguments

tc_obj

a trackedCells object.

import_optiParam_from

a trackedCells object (optional) used to import optimized parameters; can be
NULL.

min_frames_per_cell

lnoise

diameter

threshold

maxDisp

memory_b

goodenough

threads
show_plots
verbose

dryrun

numeric, minimum number of consecutive frames in which a cell shall be found
in order to retain that cell in the final cell tracks data.frame. Defaults to 1.

numeric, Inoise parameter; can be NULL if OptimizeParams() has already been
run

numeric, diameter parameter; can be NULL if OptimizeParams() has already
been run

numeric, threshold parameter; can be NULL if OptimizeParams() has already
been run

numeric, maximum displacement of a cell per time interval. When many cells
are detected in each frame, small maxDisp values should be used.

numeric, memory_b parameter as used in the original track.m function. In the
current R implementation, only the value memory_b=0 is accepted

numeric, goodenough parameter as used in the original track.m function. In the
current R implementation, only the value goodenough=0 is accepted

integer, number of cores to use for parallelization
logical, shall cells detected in each frame of the image stack be visualized
logical, shall info about the progress of the cell tracking job be printed

logical, shall a dryrun be performed
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Details

The Inoise param is used to guide a lowpass blurring operation, while the lobject param is used to
guide a highpass background subtraction. The threshold param is used for a background correction
following the initial image convolution

* Inoise: Characteristic lengthscale of noise in pixels. Additive noise averaged over this length
should vanish. May assume any positive floating value. May be also set to 0, in which case
only the highpass "background subtraction" operation is performed.

* lobject Integer length in pixels somewhat larger than a typical object. Can also be set to 0,
in which case only the lowpass "blurring" operation defined by Inoise is done without the
background subtraction defined by lobject

¢ threshold Numeric. By default, after the convolution, any negative pixels are reset to 0.
Threshold changes the threshhold for setting pixels to 0. Positive values may be useful for
removing stray noise or small particles.

Value

a trackedCells object

Author(s)

Damiano Fantini, <damiano.fantini@gmail.com>

References

https://www.data-pulse.com/dev_site/cellmigration/ https://www.mathworks.com/matlabcentral/
fileexchange/60349-fasttracks

Examples

x <- get(data(TrackCellsDataset))
x <- CellTracker(x, dryrun=TRUE)
getTracks(x)[seq(1,12,by=1),]

CellTrackerMainlLoop Cell Tracker Main Loop

Description

Tool for Cell Tracker Main Loop


https://www.data-pulse.com/dev_site/cellmigration/
https://www.mathworks.com/matlabcentral/fileexchange/60349-fasttracks
https://www.mathworks.com/matlabcentral/fileexchange/60349-fasttracks
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Usage

CellTrackerMainlLoop(
FinalImage,
threads,
tc_obj,
min_frames_per_cell,
track_params

)

Arguments
FinalImage list of numeric matrices
threads numeric, number of cores to use
tc_obj trackingCell object

min_frames_per_cell
numeric, minimum number of frames per cell

track_params a list of tracking parameters

Details

This is an internal function supporting the CellTracker function.

Value

list of processed data

Examples

cellmigRation:::CellTrackerMainLoop(list(1), 1, 1, list(1))

CentroidArray Build a Centroid Array

Description

Create an array containing centroid data for particles identified in each frame of the imported TIFF
image stack

Usage

CentroidArray(stack, lobject, threshold, dryrun = FALSE)
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Arguments
stack 3D matrix loaded to workspace from .tif stack
lobject Integer length in pixels somewhat larger than a typical object
threshold the minimum brightness of a pixel that might be local maxima
dryrun logical, shall the execution be skipped

Value

data.frame of centroids, with 4 columns corresponding to x-position of centroid, y-postion of cen-
troid, brightness, and square of the radius of gyration

Author(s)

Damiano Fantini, <damiano.fantini@gmail.com>

References

https://www.data-pulse.com/dev_site/cellmigration/ https://www.mathworks.com/matlabcentral/
fileexchange/60349-fasttracks

Examples

# by default, the dryrun argument is set to FALSE

df <- get(data(TrackCellsDataset))

X0 <- getCelllImages(df)

y@ <- cellmigRation:::CentroidArray(x@, 16, 10, TRUE)

yo

CentroidValidation Validate Centroids

Description

Validate parameters used to identify cells in a image stack. A figure containing current image
frame with identified particles labeled with circles and numerical tags is generated. This function is
included for consistency and compatibility reasons with the original fastTracks software (Matlab).
Also, consider using VisualizeStackCentroids() or visualizeCellTracks() instead.

Usage

CentroidValidation(
stack,
slice,
lobject,
threshold,


https://www.data-pulse.com/dev_site/cellmigration/
https://www.mathworks.com/matlabcentral/fileexchange/60349-fasttracks
https://www.mathworks.com/matlabcentral/fileexchange/60349-fasttracks

circshift 19

pnt.cex = 1.2,
txt.cex = 0.85,
offset = 0.18
)
Arguments
stack stack of images to be evaluated
slice index of the frame within the stack to be evaluated
lobject integer, length in pixels somewhat larger than a typical object (cell)
threshold the minimum brightness of a pixel that might be local maxima. NOTE: Make it
big and the code runs faster but you might miss some particles. Make it small
and you’ll get everything and it’ll be slow.
pnt.cex cex of the circle drawn around each cell
txt.cex cex of the text used for annotating cells
offset offset used for annotating cells
Value

data.frame of centroid positions

Author(s)

Damiano Fantini, <damiano.fantini@gmail.com>

References

https://www.data-pulse.com/dev_site/cellmigration/ https://www.mathworks.com/matlabcentral/
fileexchange/60349-fasttracks

Examples

x <- get(data(TrackCellsDataset))

x <- getCellImages(x)

x$images[[1]] <- x$images[[1]11[seq(110,160,by=1), seq(100,160,by=1)]
cellmigRation:::CentroidValidation(x, slice = 1, lobject =10, threshold = 5)

circshift Shift Array Circularly

Description

Circularly shift the elements in an array by a user-defined number of positions. This emulates the
behavior of the corresponding Matlab Circhsift function.


https://www.data-pulse.com/dev_site/cellmigration/
https://www.mathworks.com/matlabcentral/fileexchange/60349-fasttracks
https://www.mathworks.com/matlabcentral/fileexchange/60349-fasttracks
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Usage
circshift(x, n = 1)
Arguments
X a character, numeric, or logical vector with at least n + 1 elements
n an integer corresponding to the number of positions for the shift
Value

a vector corresponding to X (same size, same class), whose elements have been shifted

Author(s)

Damiano Fantini, <damiano.fantini@gmail.com>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::circshift(seq(1,10,by=1), -2)

cntrd Calculates Centroids

Description

Calculates the centroid of bright spots to sub-pixel accuracy. Inspired by Grier & Crocker’s feature
for IDL, but greatly simplified and optimized for MATLAB, and then further ported to R. CRE-
ATED: Eric R. Dufresne, Yale University, Feb 4 2005.

Usage

cntrd(im, mx, sz, interactive = NULL)

Arguments
im numeric matrix corresponding to the image to process
mx location of local maxima to pixel-levels accuracy
sz diameter of the window over which to average to calculate the centroid. should
be big enough.
interactive numeric; if set to 1 (or any positive number), an image showing the computed

centroids will be visualized


https://www.data-pulse.com/dev_site/cellmigration/

ComputeTracksStats 21

Value

a data.frame with 4 columns, containing, X, y, brightness, and the square of the radius of gyration
for each cell.

Author(s)

Damiano Fantini, <damiano.fantini@gmail.com>

References

https://www.data-pulse.com/dev_site/cellmigration/ https://www.mathworks.com/matlabcentral/
fileexchange/60349-fasttracks

Examples

x@ <- getCellImages(get(data(TrackCellsDataset)))

x0 <- x0$images[[1]1]1[seq(80,150,by=1), seq(80,150,by=1)]

b <- cellmigRation:::bpass(image_array = x@, lnoise = 2,
lobject = 15, threshold = 1)

pk <- cellmigRation:::pkfnd(b, th = 2, sz = 5)

cnt <- cellmigRation:::cntrd(im = b, mx = pk, sz = 5)

cnt

ComputeTracksStats Compute Tracks Stats

Description

Wrapper for the MigrationStats() function. It computes statistics for a trackedCells object where
cells have already been tracked.

Usage

ComputeTracksStats(tc_obj, time_between_frames, resolution_pixel_per_micron)

Arguments

tc_obj a trackedCells object

time_between_frames
integer, time interval between two successive frames were taken

resolution_pixel_per_micron
integer, image resolution, i.e. number of pixels per micron

Value

a trackedCells object, including cell track statistics


https://www.data-pulse.com/dev_site/cellmigration/
https://www.mathworks.com/matlabcentral/fileexchange/60349-fasttracks
https://www.mathworks.com/matlabcentral/fileexchange/60349-fasttracks
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Author(s)

Damiano Fantini, <damiano.fantini@gmail.com>

References

https://www.data-pulse.com/dev_site/cellmigration/ https://www.mathworks.com/matlabcentral/
fileexchange/60349-fasttracks

Examples

x <- get(data(TrackCellsDataset))

x <- ComputeTracksStats(x, time_between_frames = 10,
resolution_pixel_per_micron = 20)

getCellsStats(x)

DetectRadii Detect Linear Paricle Diameters

Description

Estimates the diameters of particles in a numeric or logical vector

Usage

DetectRadii(x)

Arguments

X numeric or logical vector

Value

data.frame including two columns: MPOS indicates the centroid position of a particle, and LEN
indicates the diameter size

Author(s)

Damiano Fantini, <damiano.fantini@gmail.com>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::DetectRadii(c(@,0,1,1,0,1,1,1,1,0,0, 1,0,0,1,1))


https://www.data-pulse.com/dev_site/cellmigration/
https://www.mathworks.com/matlabcentral/fileexchange/60349-fasttracks
https://www.mathworks.com/matlabcentral/fileexchange/60349-fasttracks
https://www.data-pulse.com/dev_site/cellmigration/
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DiAutoCor Direction AutoCorrelation

Description

The DiAutoCor function automatically compute the angular persistence across several sequantial
time intervals.

Usage

DiAutoCor(
object,
TimeInterval = 10,
sLAG = 0.25,
sPLOT = TRUE,
aPLOT = TRUE,
export = FALSE,
ExpName = NULL

)
Arguments
object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.
TimeInterval A numeric value of the time elapsed between successive frames in the time-lapse
stack.
SLAG A numeric value to be used to get the number of lags for the slope fitting. Default
is 0.25, which represents 25 percent of the steps.
sPLOT A logical vector that allows generating individual plots showing the angular
persistence across several sequantial time intervals. Default is TRUE.
aPLOT A logical vector that allows generating a plot showing the angular persistence
across several sequantial time intervals of all cells. Default is TRUE.
export if “TRUE* (default), exports function output to CSV file
ExpName string, name of the experiment. Can be NULL
Value

An CellMig class Object with a data frame and plots. The data frame, which contains six rows: "Cell
Number", "Angular Persistence", "Intercept of DA quadratic model", "Mean Direction AutoCorre-
lation (all lags)", "Stable Direction AutoCorrelation through the track” and "Difference between
Mean DA and Intercept DA".

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>
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References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

data(TrajectoryDataset)

rmDF=TrajectoryDataset[seq(1,220,by=1),]

rmTD <- CellMig(rmDF)

rmTD <- rmPreProcessing(rmTD,FrameN=55)

rmTD <- DiAutoCor(rmTD, TimeInterval=10, sLAG=0.25, sPLOT=FALSE,
aPLOT=FALSE, export=FALSE)

DiRatio Directionality Table

Description

Directionality Ratio is the displacement divided by the total length of the total path distance, where
displacement is the straight line length between the start point and the endpoint of the migration
trajectory,

Usage

DiRatio(object, TimeInterval = 10, export = FALSE, ExpName = NULL)

Arguments

object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.

TimeInterval A numeric value of the time elapsed between successive frames in the time-lapse

stack.
export if “TRUE* (default), exports function output to CSV file
ExpName string

Details

Directionality Ratio and Directional persistence

Value

An CellMig class object with a data frame stored in the DRtable slot. It contains nine rows: "Cell
Number", "Directionality Ratio","Mean Cumulative Directionality Ratio", "Stable Directionality
Ratio", "Number of returns”,"Min CumDR", "Location of Min CumDR, Steps with less CumDR
than DR", "Directional Persistence"


https://www.data-pulse.com/dev_site/cellmigration/

DiRatioPlot 25

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

rmTD <- get(data(preProcCellMig))
rmTD <- DiRatio(rmTD, export=FALSE)

DiRatioPlot Directionality Ratio plots

Description

Directionality Ratio is the displacement divided by the total length of the total path distance, where
displacement is the straightline length between the start point and the endpoint of the migration
trajectory,

Usage
DiRatioPlot(object, TimeInterval = 10, export = FALSE, ExpName = NULL)

Arguments
object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.
TimeInterval A numeric value of the time elapsed between successive frames in the time-lapse
stack.
export if “TRUE* (default), exports plot to JPG file
ExpName string, name of the experiment. Can be NULL

Details

Directionality Ratio

Value

Directionality Ratio plots

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>


https://www.data-pulse.com/dev_site/cellmigration/
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References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

rmTD <- get(data(preProcCellMig))
DiRatioPlot(object=rmTD, export=FALSE)

EstimateDiameterRange Detect Paricle Diameters in a Numeric matrix

Description

Estimates the diameters of particles in a numeric matrix

Usage

EstimateDiameterRange(
X,
px.margin = 2,
min.px.diam = 5,
quantile.val = 0.99,

plot = TRUE
)
Arguments
X numeric matrix corresponding to a digital image
px.margin integer, number of pixels used as margin while searching/filtering for neighbor-
ing particles
min.px.diam integer, minimum diameter of a particle (cell). Particles with a diameter smaller

than min.px.diam are discarded

quantile.val numeric, must be bigger than 0 and smaller than 1. Quantile for discriminating
signal and background; only pixels with intensity higher than the corresponding
quantile will count as signal while estimating particle diameters

plot logial, shall a histogram of the distribution of diameters be shown

Value

list including summary stats and data about the particles found in the image

Author(s)

Damiano Fantini, <damiano.fantini@gmail.com>


https://www.data-pulse.com/dev_site/cellmigration/
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References

https://www.data-pulse.com/dev_site/cellmigration/

Examples
a <- cbind(c(1, 1, 1, 0, 0, 0, @, 0, 1, 1),
c(1, 1, o0, 0, 0, 0, @0, @, 1, 1),
c(1, o, 0, 0, @0, 0, @, 0, 0, @),
c(o, 0, 0, 0, 1, 1, 0, 0, 0, 0),
c(o, 0, 0, 1, 1, 1, 0, 0, 0, 0))

graphics: :image(a)

b <- EstimateDiameterRange(a, min.px.diam = 2)
print(b$estim.cell.num)

print(b$raw)

FianlizeOptiParams Finalize Output in Parameter Optimization

Description

Finalize Output as part of the Optimization Parameter process

Usage

FianlizeOptiParams(all_results, all_params, target_cell_num, plot)

Arguments
all_results list, including all intermediates
all_params data.frame, including all parameter combinations to test

target_cell_num
numeric, number of expected cells

plot logical, shall a series of plots be generated

Details

This is an internal function supporting the Optimization Parameter process

Value

a list including test results; an empty list is returned if an error is encountered.

Examples

cellmigRation:::FianlizeOptiParams(list(1), data.frame(1), 1@, FALSE)


https://www.data-pulse.com/dev_site/cellmigration/
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FilterTrackedCells

FilterTrackedCells Filter an Aggregated Table of Cell Tracks

Description

Filter an Aggregated Table (data.frame) of cell tracks (from multiple images/experiments) and retain
cell tracks from images/experiments of interest

Usage

FilterTrackedCells(x, id_list, meta_id_field)

Arguments

X

id_list

meta_id_field

Value

data.frame, is an aggregated Table of Cell Tracks. Must include the following
columns: "new.ID", "frame.ID", "X", "Y", "cell.ID", "tiff_name", "experiment",

non

"condition", "replicate"

character vector, indicates the IDs (such as tiff_filenames) to be retained in the
output data.frame

non

string, can take one of the following values, c("tiff_file", "experiment", "con-
dition", "replicate"). Indicates the meta-data column used as unique ID for the

b}

image/experiment. Can be abbreviated. Defaults to "tiff_file".

data.frame, a filtered aggregated Table of Cell Tracks

Author(s)

Damiano Fantini, <damiano.fantini@gmail.com>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

A <- data.frame(new.ID = seq(1,10,by=1), frame.ID = seq(10,1,by=(-1)),

X = sample(seq(1,100,by=1), size = 10),

Y = sample(seq(1,100,by=1), size = 10),

cell.ID = c(rep(1, 5), rep(2, 5)),

tiff_file= c(rep("ii"”, 3), rep("jj", 5), rep('kk', 2)))

FilterTrackedCells(A, id_list = c("jj", "kk"), "tiff_file")


https://www.data-pulse.com/dev_site/cellmigration/
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FinRes Final Results

Description

The FinRes function automatically generates a data frame that contains all the results.

Usage

FinRes(object, ParCor = TRUE, export = FALSE, ExpName = NULL)

Arguments
object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.
ParCor A logical vector that allows generating a correlation table. Default is TRUE.
export if “TRUE* (default), exports function output to CSV file
ExpName string, name of the experiment. Can be NULL
Value

A data frame that contains all the results.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

data(WSADataset)

wasDF <- WSADataset[seq(1,300,by=1), ]

wsaTD <- CellMig(wasDF)

wsaTD <- wsaPreProcessing(wsaTD,FrameN=55)

wsaTD <-FMI(wsaTD,TimeInterval=10)

wsaTD <-ForwardMigration(wsaTD,TimeInterval=109,)
wsaTD <-FinRes(wsaTD,ParCor=FALSE, export=FALSE)


https://www.data-pulse.com/dev_site/cellmigration/
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fixDA Direction AutoCorrelation

Description
This function is a part of the DiAutoCor function, which computes the angular persistence across
several sequantial time intervals.

Usage

fixDA(Object, Step, sLAG, sPLOT, aPLOT, color, export, ExpName, new.fld)

Arguments
Step A numeric value of the number of trajectory steps.
SLAG A numeric value to be used to get the number of lags for the slope fitting. Default
is 0.25, which represents 25 percent of the steps.
sPLOT A logical vector that allows generating individual plots showing the angular
persistence across several sequantial time intervals. Default is TRUE.
aPLOT A logical vector that allows generating a plot showing the angular persistence
across several sequantial time intervals of all cells. Default is TRUE.
color A vector of colors that will be used for the plots
export if ‘TRUE* (default), exports function output
ExpName String, name of the experiment
new.fld path to the folder where to save files
object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.
Value

A data frame named "DA.ResultsTable".

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::fixDA(C1, 1, 1, 1, 1, 1, 1, 1, 1)


https://www.data-pulse.com/dev_site/cellmigration/
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fixExpName Handle non-NULL ExpName

Description

The fixExpName helps adjusting the name of the experiment in case it is not NULL.

Usage

fixExpName (x)

Arguments

X string, name of the experiment.

Value

A string referring to the adjusted experiment name.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation: ::fixExpName("Hello World")

fixFM1 Forward Migration First Part

Description

This function is a part of the ForwardMigration function, which generates data and plots for forward
persistence and speed.

Usage

fixFM1(Object, Step)


https://www.data-pulse.com/dev_site/cellmigration/
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Arguments
Step A numeric value of the number of trajectory steps.
object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.
Value
An CellMig class Object.
Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::fixFM1(1, 1)

fixFM2 Forward Migration Second Part

Description

This function is a part of the ForwardMigration function, which generates data and plots for forward
persistence and speed.

Usage
fixFM2(Object, Step)

Arguments
Step A numeric value of the number of trajectory steps.
object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.
Value
An CellMig class Object.
Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>


https://www.data-pulse.com/dev_site/cellmigration/
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References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::fixFM2(1, 1)

fixFM3 Forward Migration Third Part

Description
This function is a part of the ForwardMigration function, which generates data and plots for forward
persistence and speed.

Usage

fixFM3(Object, Step)

Arguments
Step A numeric value of the number of trajectory steps.
object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.
Value

A data frame named"cosine.FP".

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::fixFM3(1, 1)


https://www.data-pulse.com/dev_site/cellmigration/
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fixFM4 Forward Migration Fourth Part

Description

This function is a part of the ForwardMigration function, which generates data and plots for forward
persistence and speed.

Usage

fixFM4(Object, Timelnterval, Step)

Arguments

TimeInterval A numeric value of the time elapsed between successive frames in the time-lapse

stack.
Step A numeric value of the number of trajectory steps.
object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.
Value
An CellMig class Object.
Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::fixFM4(1, 1, 1)


https://www.data-pulse.com/dev_site/cellmigration/
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fixFM5 Forward Migration Fifth Part

Description

This function is a part of the ForwardMigration function, which generates data and plots for forward
persistence and speed.

Usage

fixFM5(0bject, Timelnterval, Step)

Arguments

TimeInterval A numeric value of the time elapsed between successive frames in the time-lapse

stack.

Step A numeric value of the number of trajectory steps.

object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.

Value

A data frame named "FMResultsTable".

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::fixFM5(1, 1, 1)


https://www.data-pulse.com/dev_site/cellmigration/
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fixFM6

Forward Migration Sixst Part

Description

This function is a part of the ForwardMigration function, which generates data and plots for forward
persistence and speed.

Usage
fixFM6(
Object,
FMResultsTable,
Step,
sfptPLOT,
afptPLOT,
export,
color,
TimeInterval,
sfpPLOT,
ExpName,
new. fld
)
Arguments
FMResultsTable A data frame resulted from the fixFM6().
Step A numeric value of the number of trajectory steps.
sfptPLOT A logical vector that allows generating individual plots of persistence time vs
speed per cell. Default is TRUE.
afptPLOT A logical vector that allows generating a plot of persistence time vs speed for all
cells. Default is TRUE.
export if “TRUE* (default), exports function output to CSV file
color A vector of colors that will be used for the plots
TimeInterval A numeric value of the time elapsed between successive frames in the time-lapse
stack.
sfpPLOT A logical vector that allows generating individual plots of angular persistence vs
speed per cell. Default is TRUE.
ExpName String, name of the experiment
new.fld path to the folder where to save files
object CellMig class object, which is a list of data frames resulted from the PrePro-

cessing.
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Value

A data frame named "FMResultsTable".

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::fixFM6(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1)

fixID1 Pre-processing First Part

Description

This function prepare the data in each data frame as a part of the pre-processing.

Usage
fixID1(ID_split, TimeInterval)

Arguments

ID_split A list of data frames.

TimeInterval A numeric value of the time elapsed between

Value

A list of data frames.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::fixID1(ID_split = list(data.frame()), Timelnterval = 1)


https://www.data-pulse.com/dev_site/cellmigration/
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fixID2 Pre-processing Second Part

Description

This function prepare the data in each data frame as a part of the pre-processing.

Usage
fixID2(ID_split)

Arguments

ID_split A list of data frames.

TimeInterval A numeric value of the time elapsed between

Value

A list of data frames.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

fixID3 Pre-processing Third Part

Description

This function prepare the data in each data frame as a part of the pre-processing.

Usage
fixID3(ID_split)

Arguments

ID_split A list of data frames.

TimeInterval A numeric value of the time elapsed between


https://www.data-pulse.com/dev_site/cellmigration/
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Value

A list of data frames.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/
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fixID4 Pre-processing Fourth Part

Description

This function prepare the data in each data frame as a part of the pre-processing.

Usage

fixID4(ID_split)

Arguments

ID_split A list of data frames.

TimeInterval A numeric value of the time elapsed between

Value

A list of data frames.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/
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fixID5 Pre-processing Fifth Part

Description

This function prepare the data in each data frame as a part of the pre-processing.

Usage

fixID5(ID_split, TimeInterval)

Arguments

ID_split A list of data frames.

TimeInterval A numeric value of the time elapsed between

Value

A list of data frames.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

fixID6 Pre-processing Sixst Part

Description

This function prepare the data in each data frame as a part of the pre-processing.

Usage

fixID6(ID_split, TimeInterval)

Arguments

ID_split A list of data frames.

TimeInterval A numeric value of the time elapsed between
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Value

A list of data frames.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

fixMSD Mean Square Displacement

Description

This function is a part of the MSD function, which computes the mean square displacements across
several sequential time intervals.

Usage

fixMSD(
Object,
Step,
SlopePlot,
AllSlopesPlot,
FurthPlot,
AllFurthPlot,
SLAG,
ffLAG,
color,
export,
ExpName,
new.fld

Arguments

Step A numeric value of the number of trajectory steps.

SlopePlot A logical vector that allows generating individual plots showing the slope of
the mean square displacement of the movement of individual cells. Default is
TRUE.

AllSlopesPlot A logical vector that allows generating a plot showing the slope of the mean
square displacement of the movement of all cells. Default is TRUE.

FurthPlot A logical vector that allows generating individual plots fitting the Furth formula
using generalized regression by the Nelder-Mead method simplex method per
cell. Default is TRUE.


https://www.data-pulse.com/dev_site/cellmigration/

42 fixPER1

AllFurthPlot A logical vector that allows generating a plot fitting the Furth formula using
generalized regression by the Nelder—-Mead method simplex method for all cells.

Default is TRUE.

SLAG A numeric value to be used to get the number of lags for the slope fitting. Default
is 0.25, which represents 25 percent of the steps.

ffLAG A numeric value to be used to get the number of lags for the Furth formula
fitting. Default is 0.25, which represents 25 percent of the steps.

color A vector of colors that will be used for the plots

export if “TRUE* (default), exports function output

ExpName String, name of the experiment

new.fld path to the folder where to save files

object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.

Value

A data frame named "MSDResultsTable".

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::fixMsD(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1)

fixPER1 Persistence and Speed First Part

Description
This function is a part of the PerAndSpeed(), which generates data and plots for persistence and
speed.

Usage
fixPER1(Object, Timelnterval)

Arguments

TimeInterval A numeric value of the time elapsed between

X CellMig class object, which is a list of data
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Value

A data frame named "PerResultsTable".

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::fixPERT(1, 1)

fixPER2 Persistence and Speed Second Part

Description

This function is a part of the PerAndSpeed(), which generates data and plots for persistence and
speed.

Usage

fixPER2(
Object,
PerResultsTable,
PtSplot,
AllPtSplot,
export,
color,
TimeInterval,
ExpName,
new. fld

Arguments

TimeInterval A numeric value of the time elapsed between
ExpName String, name of the experiment
new.fld path to the folder where to save files

X CellMig class object, which is a list of data
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Value

A data frame named "PerResultsTable".

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::fixPER2(1, 1, 1, 1, 1, 1, 1, 1, 1)

fixPER3 Persistence and Speed Third Part

Description

This function is a part of the PerAndSpeed(), which generates data and plots for persistence and
speed.

Usage

fixPER3(
Object,
PerResultsTable,
ApSplot,
AllApSplot,
export,
color,
TimeInterval,
ExpName,
new.fld

Arguments

Object CellMig class object, which is a list of data.
PerResultsTable
A data frame.

ApSplot A logical vector that allows generating individual plots of angular persistence vs
speed per cell. Default is TRUE.

AllApSplot A logical vector that allows generating a plot of angular persistence vs speed of
all cells. Default is TRUE.
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export if ‘TRUE* (default), exports function output.
color A vector of colors that will be used for the plots

TimeInterval A numeric value of the time elapsed between

ExpName String, name of the experiment
new.fld path to the folder where to save files
Value

A data frame named "PerResultsTable".

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

cellmigRation:::fixPER3(1,1,1,1,1,1,1,1,1)

FMI Forward Migration Index

Description

The FMI function automatically generates data for the forward migration index

Usage
FMI(object, TimeInterval = 10, export = FALSE, ExpName = NULL)

Arguments
object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.
TimeInterval A numeric value of the time elapsed between successive frames in the time-lapse
stack.
export if “TRUE* (default), exports function output to CSV file
ExpName string, name of the experiment. Can be NULL

Value

An CellMig class Object with a data frame. The data frame is stored in the FMItable slot.
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Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

data(WSADataset)
wasDF=WSADataset[seq(1,300,by=1),]

wsaTD <- CellMig(wasDF)

wsaTD <- wsaPreProcessing(wsaTD,FrameN=55)
wsaTD <-FMI(wsaTD,TimelInterval=10, export=FALSE)

ForwardMigration Forward Migration

Description

The ForwardMigration function automatically generates data and plots for forward persistence and
speed.

Usage

ForwardMigration(
object,
TimeInterval = 10,
sfptPLOT = TRUE,
afptPLOT = TRUE,
sfpPLOT = TRUE,
afpPLOT = TRUE,
export = FALSE,
ExpName = NULL

)
Arguments

object CellMig class object, which is a list of data frames resulted from the PrePro-
cessing.

TimeInterval A numeric value of the time elapsed between successive frames in the time-lapse
stack.

sfptPLOT A logical vector that allows generating individual plots of persistence time vs
speed per cell. Default is TRUE.

afptPLOT A logical vector that allows generating a plot of persistence time vs speed for all

cells. Default is TRUE.
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sfpPLOT A logical vector that allows generating individual plots of angular persistence vs
speed per cell. Default is TRUE.
afpPLOT A logical vector that allows generating a plot of angular persistence vs speed of
all cells. Default is TRUE.
export if “TRUE* (default), exports function output to CSV file
ExpName string, name of the experiment. Can be NULL
Value

An CellMig class Object with a data frame and plots. The data frame is stored in the ForMigtable
slot.

Author(s)

Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/

Examples

data(WSADataset)

wsaDF <- WSADataset[seq(1,500,by=1),]

wsaTD <- CellMig(wsaDF)

wsaTD <- wsaPreProcessing(wsaTD,FrameN=55)

wsaTD <-ForwardMigration(wsaTD, TimeInterval=10, sfptPLOT=FALSE,
afptPLOT= FALSE,sfpPLOT= FALSE,
afpPLOT= FALSE, export=FALSE)

GenAllCombos Generate All Combinations

Description

Generate All Combinations as part of the Optimization Parameter process

Usage
GenAllCombos(...)

Arguments

a series of arguments where each argument is a vector of values to be combined
together
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Details

This is an internal function supporting the Optimization Parameter steps

Value

a data frame of combined parameters to be tested

Examples

cellmigRation:::GenAllCombos(A=c(1,2,3), B = 10, C = c("x", "y", "z"))

getAvailableAggrMetrics
Get Available Aggregate Cell Metrics

Description
Retrieve a list of metrics computed for an aggregated result object. This getter function takes the
output of aggregateFR() as input.

Usage

getAvailableAggrMetrics(object)

Arguments

object list of length 2, returned by the aggregateFR() function

Value

character vector listing all available metrics

Author(s)

Damiano Fantini and Salim Ghannoum <salim.ghannoum@medisin.uio.no>

References

https://www.data-pulse.com/dev_site/cellmigration/
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Examples

data(WSADataset)

wasDF1
wsaTD1
wsaTD1
wsaTD1
wsaTD1
wasDF2
wsaTD2
wsaT