
I. CURVE FITTING

In the last tutorial we developed the mathematics for finding the best fit parameters

(slope and y-intercept) for a straight line fit to experimental data. Often a model for a set

of measurements is a function of many parameters rather than just two. Many techniques

have been developed for searching for the best parameters in a multiparameter space (e.g.

grid search or the Levenberg-Marquardt algorithm).

Inside the scipy.optimize module there is a method called curve fit(func, xdata,

ydata, p0=None). curve fit has other arguments which you can read about in the

documentation, but these four are the most important ones. func(x,*params) is your

model function where the first argument is the x-data and *params is a list of however

many parameters you need to do your fit. For example, if the fitting function was a simple

polynomial with four parameters, your function definition could be written:

def func(x,a,b,c,d):

return a*x**3+b*x**2+c*x+d

The four most important arguments of curve fit(func, xdata, ydata, p0=None) are

func (the fitting function name), xdata,ydata ( the independent and dependent variable

data) as well as p0 which allows you to input initial values for the parameters. If p0 is not

specified, all the parameters are assumed to be 1 at the beginning. With a many-parameter

fit, it is important to be specify physically reasonable initial parameters.

The following shows a very simple curve fitting example in which a set of data - a gaussian

with simulated noise - is created and then is fit to three parameters ( amplitude, center value

and width) . A the beginning of the fit, a rough set of fitting parameters is stored in the

vector (init val). At the end of the fitting process, an array called best vals contains the

best fit parameters.
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II. THE MEANING OF ARRAY SHAPES IN NUMPY

I have found - to my surprise - that scipy.optimize.curve fit() requires that the

“shape” of xdata and ydata is important. The data must have shape (N,1) and not (N,)

and the difference will be explained below:

Source:

https://stackoverflow.com/questions/22053050/difference-between-numpy-

array-shape-r-1-and-r
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The best way to think about NumPy arrays is that they consist of two parts, a data

buffer which is just a block of raw elements, and a view which describes how to interpret

the data buffer.

For example, create an array of 12 integers with the following command:

the meaning of a shape of (12,) means that only one index is needed to label the elements

in the array:

And if we want to access an element in the array, we only need one index.

The label that we give to an element in the array (e.g. element 4 or element 2) is called the

view. The process of reshaping means giving different labels to the array. For example:

creates a copy of the array called y that contains the same numbers but with different

labelling (or view). You now need two indices to label an element. There are three possible

first indices: (0,1,2) and four possible second indices (0,1,2,3). Notice that the second index

changes fast, but the first index changes slow. This is the default, or ’C’ ordering.

And thus, to access an element requires two indices:

It is possible to make the first index change fast, while the second index changes slow by

using a different ordering convention. While the default order is ‘C’ as discussed above, you
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can change the ordering to ‘F’ (for fortran) as shown below. Note that different elements

are accessed with the same indices in ‘C’ and ‘F’ ordering:

Thus we see that a 12 element array can have many views, or sets of indices to access

array elements. While our original data had a shape of (12,) meaning only one index is

needed to access the data, it is possible to change the shape to (12,1). In the process the

indexing is changed from one to two index labelling. Note that one can still access the data

with one index labels even after it has been reshaped.

It is possible to reshape (N,1) data to (N,) data as follows: If x is the (N,1) data, then

you can reshape it like this: x=x.reshape(len(x)) where len(x) returns the number of

elements in x.

To take reshaping to a crazy extreme, consider the following example. We begin with

our x data of shape (12,). The command (b=x.reshape(1,2,1,6,1) would create an array

called b which would have the same 12 elements but would require five indices to access an

element :
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For example

III. EXERCISES

1. Modify the above code to generate a set of data that is a simple exponential decay,

find the best fit parameters and plot the data and the best fit curve on the graph.
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