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Imaging is a measurement technique increasingly available to
answer various civil engineering questions

This course will give you the basic important notions and arm
you with critical thinking about imaging

You'll get hands-on experience with various techniques in
practical sessions, from the micron to the meter scale

For your academic or industrial future, these skills will be
important

This course is mostly about 3D imaging (whatever that
means...), with plenty of geometry. It is definitely spatial
imaging
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Pop quiz

Maths questions:
» Find the angle!

> A 2D rotation is parametrised by how many variables?
What is its matrix form?

» FFT of a signal yields what information?
> Newton's algorithm?

» Taylor expansion of f(x) around ais... ?

Computer questions:
» int, uint, float?
» Python's list, dict, array?
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Objectives
» Hand on with what an image is
» Define some important terms (resolution, pixel size, ...)

» Get familiar with some forms of representation (heights,
colours)

» Some initial image-based measurements



“Quantitative Imaging for Civil Engineers”
Why quantitative?

Quantitative means “as a measurement”, with units and error.
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so... for Human interpretation

Two things are needed — a scale bar and a colour bar
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bear in mind “Image Quality”

We are going to do quantification, and so we need to be able to
assess quality: "sharpness” and " noise”

Sharpness = how sharp the edges are (how to quantify?)

Noise = random variations of each pixel's value — SNR
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X-ray tomo slice at 17.5 ym/px in b4

Credit Gary Perrenoud, PIXE, ENAC, EPFL



and now for something completely different, our enemy

Transmission Electron Microscopy (1 nm/px)
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