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Exercise 04: 2d-Visualization with matplotlib

Objective

In the technical field, the visualization of data is a very helpful tool. Often in calculations intermedia-
te results are displayed graphically, to check them for plausibility or to find errors in the calculation.
Furthermore, the documentation of scientific work and findings from experiments or calculations is
in the foreground.

In this course knowledge about 2D visualization of numerical data with the package matplotlib is
presented. As a result, the participants are able to plot and save the results of a simulation calculation
in a quality suitable for publication (e.g. for further use in LATEX or Word).

Exercise 03.1
Result visualization of the identification task (see given file: skeleton-code/01_plot.py )
Note: Only the curves of the result variable x (distance traveld by the trolley; =̂ first state compo-
nent) are used.

1. Create a list to store the intermediate results of the optimization (in the top level of the script,
outside of any function). and modify the min_target function to append res to this list
at each step.

2. Create a new figure with a 3x1 subplot layout (See reference, example).

3. Plot the data from the results file and the result of the first optimization step in subplot 1.

4. Plot the data from the result file and the result of the last optimization step in subplot 2.

5. Plot the error between result file and optimized simulation model in subplot 3.

6. Complete the plot (axis labels, legend, auxiliary lines) and save it in pdf and png format.

Result:

0 2 4 6 8 10

0.0

0.2

0.4

di
st

an
ce

 x
[m

] measurement
model (initial guess)

0 2 4 6 8 10

0.0

0.1

0.2

di
st

an
ce

 x
[m

]

measurement
model (optimized parameters)

0 2 4 6 8 10
time t [s]

1

0

1

2

3

er
ro

r 
 ~

[m
]

1e 5

7. What could be improved about the depiction? Try to implement your own ideas.

https://matplotlib.org/api/_as_gen/matplotlib.pyplot.subplot.html#matplotlib.pyplot.subplot
https://matplotlib.org/examples/subplots_axes_and_figures/subplot_demo.html


Python for Engineers TU Dresden WiSe 2022/23

Exercise 03.2
2d visualization of the progress of optimization (also see given file: skeleton-code/01_plot.py )

Now all intermediate results of the optimization are to be displayed in one diagram. To maintain its
readability, a color gradient corresponding to the optimization step should be provided.

1. Create a new figure object including subplot (1x1 layout).

2. Create a plot for each intermediate result except for the final result and assign a gray tone
between 0 and 1 (linearly scaled to the length of the list)

3. Plot the measurement in color

4. Plot the result of the optimization in color

5. Complete the diagram (see task 03.1)

Result:

Exercise 03.3 (optional
3d plot of the same data (also see given file: skeleton-code/01_plot.py )

1. Generate a meshgrid for the all intermediate plots (see reference).

2. Generate a 3d plot with plot_surface(...) (see reference, example).

3. What is the influence of the parameters rstride and cstride ?

4. Complete the plot, try different colormaps ( matplotlib.cm ).

Result:

https://docs.scipy.org/doc/numpy-1.13.0/reference/generated/numpy.meshgrid.html
https://matplotlib.org/tutorials/toolkits/mplot3d.html#mpl_toolkits.mplot3d.Axes3D.plot_surface
https://matplotlib.org/gallery/mplot3d/surface3d.html

