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Overview
The color appearance of the objects is influenced by the geometry of the illumination, the three-dimensional
structure of the objects, and the surface reflectance properties of their materials. The objective of this course
is to understand from case studies the main effects of object properties on color description
Multispectral imaging (MSI) devices are constructed to acquire a sequence of reflectance images on a number
of non-contiguous spectral bands which are usually selected by means of a suitable set of filters. The diversity
of MSI systems cited in the state of the art demonstrates the importance of having a good understanding of
all elements of the data acquisition and processing chain to provide accurate and precise answers to end
users questions and concerns.
It exists also different types of 3D scanning techniques to get a precise digital model of an object. In some
applications the 3D data can be combined with high resolution images captured with MSI cameras. In this
course we will survey the different acquisition systems and methodologies that can be used to 3D and 2D
multispectral data. We will review solutions proposed in the state of the art to solve registration and
alignment problems. We will show how the acquisition system and the set-up can affect the resulting data,
we will show that the accuracy of acquired data depends also of how the system is used and how data are
processed. We will focus on the various sources of error and of instabilities. We will illustrate the course by
several examples related to different application domains.
Learning outcomes
On successful completion of this course, students should have the skills and knowledge to:






Understand and master basic knowledge, theories and methods related to Color/Spectral in
Imaging/Computer Vision;
Identify, formulate and solve practical problems related to the use of Color/Spectral Imaging
systems;
Critically review and assess scientific literature in the field and apply theoretical knowledge to
identify the novelty and practicality of proposed methods.
Design and develop practical and innovative Color/Spectral Imaging applications or Computer Vision
systems.
Conduct themselves professionally and responsibly in the areas of Color/Spectral Imaging/Computer
Vision.

Content






Color and goniocolorimetry: The interaction of light /and color.
Measuring color/spectral quality: principles and applications of setting instrumental color/spectral
tolerances.
Case study 1: Color appearance of real objects varying in material, hue, and shape.
Case study 2: Effects of materials on the color appearance of real objects: Observation and
Measurement of the Appearance of Metallic Materials.
Case study 3: Characterization of color appearance with a multi-angle device: Visual perception and
measurement of Coil Coating Materials and Surfaces.
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Case study 4: Characterization of the color gamut of a laser printing system and calibration of the
measurement system.
Case study 5: Review of acquisition systems coupling Multispectral Imaging and 3D Imaging

Teaching methods




Lectures: 18 hours
Practical work: 18 hours
Project work: 18 hours
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-

-

-

-
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Knowledge of Optical Geometry, Radiometry and Color Science fundamentals.
Knowledge of Matlab.
Previous knowledge of digital image processing will be helpful, but is not essential.
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Written exam 40%
Written assignments / Labs 30%
Project work 20%
Seminar presentations 10%

