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multipletau_cor_tttr Tutorial


Installing multipletau_cor_tttr


	multipletau_cor_tttr is available as a module on PyPI [https://pypi.python.org/pypi], the Python Package Index.

	



If you have python installed, you can download multipletau_cor_tttr using:

$ pip install multipletau_cor_tttr








Using multipletau_cor_tttr

Import the module into you active python session or python script:

import multpletau_cor_tttr





It is easier to directly import the correlation subroutine using an alias (e.g. “do_correlation”):

from multipletau_cor_tttr.correlate import CCF as do_correlation





You can then use the imported function do_correlation directly as:

cor,stdcor,timeaxis = do_correlation(data1,data2)





Here, data1 and data2 are the photon time stamps in channel 1 and 2, and the resulting correlation function is given by
timeaxis and cor. Additionally, the standard error of mean (SEM) for every data point is given in stdcor.




Running the example script

Example data is provided with the program. It is found in the python /bin folder.
Open a terminal and execute:

$ python multipletau_cor_tttr_example.py





Sample data is loaded from the associated file and correlated. The resulting correlation function is plotted.
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multipletau_cor_tttr.correlate Reference


	
multipletau_cor_tttr.correlate.CCF(t1, t2, nblock=10, nc=10, nb='auto')[source]

	Performs crosscorrelation of time-tagged photon data t1 and t2 using semi-logarithmic timeaxis
with nb logarithmic levels and nc equally spaced timebins per level.
Error estimation is performed by splitting the measurement into nblock time segments of equal length and
taking the standard error of mean.
The returned array yields the correlation of intensity fluctuations, decaying to zero.

Parameters:


	t1: Numpy arrays of photon arrival times in channel 1 (integer type)

	t2: Numpy arrays of photon arrival times in channel 2 (integer type)

	nblock: Number of blocks used for error estimation. (Default: 10)

	nc: Number of time points per logarithmic level. (Default: 10)

	nb: Number of logarithmic levels. ‘auto’ takes the maximum possible lagtime to calculate nb.



Return:


	mcorr: 1d array of correlation result

	stdcorr: Standard error of mean of correlation result

	timeaxis: Timeaxis








	
multipletau_cor_tttr.correlate._CCF_inC(t1, t2, nc, nb, timeaxis)[source]

	Wrapper function to communicate between python and C using ctypes library.
The returned array yields the correlation of intensity fluctuations, decaying to zero.

Parameters:


	t1: Numpy arrays of photon arrival times in channel 1 (integer type)

	t2: Numpy arrays of photon arrival times in channel 2 (integer type)

	nc: Number of time points per logarithmic step

	nb: Number of logarithmic steps

	timeaxis: Logarithmic timeaxis as defined by nc and nb



Return:


	corr_res: 1d array of correlation result
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  All modules for which code is available


		multipletau_cor_tttr.correlate
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  Source code for multipletau_cor_tttr.correlate

# Copyright (c) 2016 Anders Barth
from __future__ import division
import ctypes
import numpy as np
import warnings
import os

# load shared library
_CCF = ctypes.CDLL(os.path.join(os.path.dirname(__file__), 'CCF.so'))


[docs]def _CCF_inC(t1, t2, nc, nb, timeaxis):
    """
    Wrapper function to communicate between python and C using ctypes library.
    The returned array yields the correlation of intensity fluctuations, decaying to zero.

    Parameters:

    * t1: Numpy arrays of photon arrival times in channel 1 (integer type)
    * t2: Numpy arrays of photon arrival times in channel 2 (integer type)
    * nc: Number of time points per logarithmic step
    * nb: Number of logarithmic steps
    * timeaxis: Logarithmic timeaxis as defined by nc and nb

    Return:

    * corr_res: 1d array of correlation result

    """
    global _CCF
    # read out number of photons and max time
    np1 = np.size(t1)
    np2 = np.size(t2)
    maxT = np.max([t1[-1], t2[-1]])

    # convert numpy arrays to python lists so they can be converted to ctypes
    w1 = np.ones(np1).tolist()
    w2 = np.ones(np2).tolist()
    t1 = t1.tolist()
    t2 = t2.tolist()
    timeaxis = timeaxis.tolist()

    # initialize output
    zer = np.zeros(len(timeaxis)).tolist()
    corrl = (ctypes.c_double * len(timeaxis))(*zer)

    # call C function with converted data types
    _CCF.CCF((ctypes.c_int64 * np1)(*t1), (ctypes.c_int64 * np2)(*t2),
             (ctypes.c_double * np1)(*w1), (ctypes.c_double * np2)(*w2),
             ctypes.c_int(nc), ctypes.c_int(nb),
             ctypes.c_int(np1), ctypes.c_int(np2),
             (ctypes.c_int * len(timeaxis))(*timeaxis), ctypes.byref(corrl))

    # convert output back to numpy array
    corrl = np.array(corrl)

    # perform normalizing
    divisor = np.ones(np.size(timeaxis), dtype='int')
    divisor[(2 * nc + 1):] = 2 ** (np.floor((np.arange(nc, (np.size(divisor) + 1) - (nc + 2))) / nc))
    corr_res = corrl / divisor / (maxT - timeaxis) / (np1 / t1[-1]) / (np2 / t2[-1]) - 1

    return corr_res



[docs]def CCF(t1, t2, nblock=10, nc=10, nb='auto'):
    """
    Performs crosscorrelation of time-tagged photon data t1 and t2 using semi-logarithmic timeaxis
    with nb logarithmic levels and nc equally spaced timebins per level.
    Error estimation is performed by splitting the measurement into nblock time segments of equal length and
    taking the standard error of mean.
    The returned array yields the correlation of intensity fluctuations, decaying to zero.

    Parameters:

    * t1: Numpy arrays of photon arrival times in channel 1 (integer type)
    * t2: Numpy arrays of photon arrival times in channel 2 (integer type)
    * nblock: Number of blocks used for error estimation. (Default: 10)
    * nc: Number of time points per logarithmic level. (Default: 10)
    * nb: Number of logarithmic levels. 'auto' takes the maximum possible lagtime to calculate nb.

    Return:

    * mcorr: 1d array of correlation result
    * stdcorr: Standard error of mean of correlation result
    * timeaxis: Timeaxis

    """

    # Check inputs and convert if feasible
    if not isinstance(t1, np.ndarray):
        t1 = np.array(t1)
        warnings.warn("Input array 1 is not a numpy array, converting...")
    if not isinstance(t2, np.ndarray):
        t2 = np.array(t2)
        warnings.warn("Input array 2 is not a numpy array, converting...")
    if t1.dtype.kind not in ['i', 'u']:
        t1 = t1.astype(int)
        warnings.warn("Input array 1 is not of integer type, converting...")
    if t2.dtype.kind not in ['i', 'u']:
        t2 = t2.astype(int)
        warnings.warn("Input array 2 is not of integer type, converting...")

    # define blocks
    maxT = np.max([t1[-1], t2[-1]])
    blocks = np.linspace(0, np.max([t1[-1], t2[-1]]), nblock + 1).astype(int)

    # preprocess timeaxis
    block_time = np.floor(maxT / nblock)
    if nb is 'auto':
        timeaxis_exponent = np.floor(np.log2(block_time / nc)).astype(int)
        nb = timeaxis_exponent.astype(int)
    else:
        timeaxis_exponent = nb
    timeaxis = np.ones(nc * (timeaxis_exponent + 1))
    timeaxis *= 2 ** np.floor((np.arange(np.size(timeaxis))) / nc - 1)
    timeaxis[timeaxis < 1] = 1
    timeaxis = np.concatenate([np.array([1]), timeaxis])
    timeaxis = np.cumsum(timeaxis).astype(int)

    corr = np.zeros((nblock, np.size(timeaxis)))
    for i in range(nblock):
        corr[i, :] = _CCF_inC(t1[(t1 > blocks[i]) & (t1 <= blocks[i + 1])] - blocks[i],
                              t2[(t2 > blocks[i]) & (t2 <= blocks[i + 1])] - blocks[i],
                              nc, nb, timeaxis)
        # replace -1 occurrences with 0 for time lags that are not realized
        corr[i, (np.size(timeaxis) - np.where(corr[i][::-1] != -1)[0][0]):] = 0
    # remove zeros at end
    valid = np.sum((corr != 0).all(axis=0))
    corr = corr[:, :valid]
    timeaxis = timeaxis[:valid]

    # average and standard deviation
    mcorr = np.mean(corr, axis=0)
    # calculate std on normalized curves!
    corr_norm = np.zeros((nblock, np.size(timeaxis)))
    area = np.sum(corr, axis=1)
    for i in range(np.size(corr, axis=0)):
        corr_norm[i, :] = np.mean(area) * corr[i, :] / area[i]
    stdcorr = np.std(corr_norm, axis=0) / np.sqrt(nblock)

    # first time bin is actually time lag zero, correct for this:
    timeaxis[21:] -= 1

    return mcorr, stdcorr, timeaxis






          

      

      

    


    
        © Copyright 2016, Anders Barth.
      Created using Sphinx 1.3.5.
    

  

_static/comment.png





_images/figure_1.png
G(t)

7p =500 ms

10°

10°

10+

107
Timelag t (s)

10

10"

10°





_static/minus.png





_static/up-pressed.png





_static/file.png





_static/comment-bright.png





_static/down-pressed.png





_static/ajax-loader.gif





_static/up.png





_static/down.png





