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COURSE DATA

Data Subject

Code 34296

Name Mechanisms and models of vision

Cycle Grade

ECTS Credits 6.0

Academic year 2019 - 2020

Study (s)

Degree Center Acad. 
year

Period

1207 - Degree in Optics and Optometry Faculty of Physics 3 First term

Subject-matter

Degree Subject-matter Character

1207 - Degree in Optics and Optometry 11 - Visual perception II Obligatory

Coordination

Name Department

CAPILLA PEREA, PASCUAL 280 - Optics and Optometry and Vision Sciences 

SUMMARY

The subject of Mechanisms and Models of Vision, part of the matter “Visual Perception”, aims to study 
the neural mechanisms involved in visual perception and the simpler models quantitatively describing the 
vision of color, shape and movement. The models that will be studied are only linear models that use low 
level mechanisms (that is, up to the striate cortex).

PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree

There are no specified enrollment restrictions with other subjects of the curriculum.
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Other requirements

Previous knowledge of Psychophysics of Vision is required, as well as an elementary knowledge of the 
anatomy and physiology of the visual system.

OUTCOMES

1207 - Degree in Optics and Optometry 

- To have and to understand the fundamentals of Optometry for its correct clinical and healthcare 
application.

- Knowing how to apply the knowledge acquired to professional activity, knowing how to solve 
problems and develop and defend arguments.

- Being able to gather and interpret relevant data to make judgments.

- Being able to transmit information, ideas, problems and solutions to both a specialized and non-
specialized audience.

- Development of learning skills necessary to undertake further studies with a high degree of 
autonomy.

- To know the basic models of vision.

- To know the spatial and temporal aspects of vision.

- To know how to correlate psychophysical experiments with the physiology of the visual system.

- To know and to apply Fourier theory to vision models.

- To know the basic models of color, shape and movement vision.

- To know the spatial and temporal chromatic aspects of vision.

LEARNING OUTCOMES

Learning outcomes should be consistent with each and every one of the specific skills listed in the 
previous section.

DESCRIPTION OF CONTENTS

1. Neural foundations of vision.

Architecture of the visual system. The retina and the visual pathways. The striate cortex.
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2. Color vision.

The trichromatic theory. Chromatic and achromatic mechanisms: linear models. On the physiological 
mechanisms of colour vision.

3. Spatial vision.

Contrast sensitivity on the colour space. The visual system as a filter: the single channel model. The 
visual system as a discret set of filters: multichannel models. On the physiological mechanisms of the 
spatial vision.

4. Spacio-temporal properties and motion perception.

Analysis of the motion by the visual system. Contrast sensitivity on the spatio-temporal domain. Models 
on the spatio-temporal domain. On the physiological mechanisms of the motion perception.

5. Seminars

Mandatory seminars (Advanced colorimetry, spectral decomposition of an image, spectral decomposition 
of a moving scene) 
Especific seminars (At least one seminar for each didactic unit).

6. Laboratory sessions

Changes of triestímulus space, surround effect on the perceived contrast, coherence threshold.

WORKLOAD

ACTIVITY Hours % To be attended

Theory classes 30,00 100

Tutorials 15,00 100

Laboratory practices 15,00 100

Development of group work 10,00 0

Development of individual work 20,00 0

Study and independent work 25,00 0

Readings supplementary material 5,00 0

Preparation of evaluation activities 10,00 0

Preparing lectures 10,00 0

Preparation of practical classes and problem 10,00 0

TOTAL 150,00
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TEACHING METHODOLOGY

The course will consist of 3 different class types with different methodology: (i) Theory, (ii) seminars and 
supervised work, (iii) laboratory practical classes.

In classes of type (i) the basic theoretical content of the course will be taught and the psychophysical 
experiments that illustrate such content will be discussed. To increase the presentation / assimilation ratio, 
a video projector will be used to display graphs, pictures, animations and films, combined with 
discussions / presentations on the board. Also simple demonstrations will be carried out. It will encourage 
and guide students to the expansion of content received in each class through the recommended reading, 
and the possibility of expansion of their knowledge in future courses.

Type (ii) classes include two types of activities: 1) seminars on specific topics additional to the program; 
to the end of the talk there will be a corresponding space for dialogue, 2) problems will be proposed to be 
performed at the classroom or at home individually or in pairs, whose results will be partially exposed 
and discussed in the classes. 

Finally, in the type (iii) classes, a set of experimental demonstrations of the different characteristics of 
vision will be carried out in the laboratory, using the appropriate psychophysical methods in each case. 
Following the completion of each practical session, it will be necessary to submit a form with the results 
and conclusions. Students should also write a detailed report of one of the practical sessions. 
 

EVALUATION

Evaluation of the course:

The evaluation of the subject will be done with the following criteria (about 10 points):

A) 6 points: for a written exam, with theoretical-practical questions.

B) 2 points: for the problems proposed and made by the student during the course, as continuous 
evaluation.

C) 2 points: for the memories of the work done in the laboratory.

The required qualification to pass the subject will be 5 points, with the requirement to obtain a minimum 
of 40% of the maximum attainable in each of the sections.The deadlines for the delivery of problems will 
be fixed with sufficient time in advance. Students who have not delivered the problems solved, in the 
established dates, or have not passed the court note, will be entitled to a problem examination. Seminar 
attance will be evaluated in a 10% extra qualification.

Attendance at laboratory sessions is mandatory.

The reports of the practices must be delivered on the date established at the beginning of the course. 
Students who have not delivered the reports, or have not passed the court note, will be entitled to a 
practice exam in the second call.
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ADDENDUM COVID-19
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This addendum will only be activated if the health situation requires so and with the prior 
agreement of the Governing Council

1. Contenidos

 De acuerdo con lo que consta en la guía docente, esta asignatura se compone de 4 unidades didácticas: 
fundamentos neuronales de la visión, visión del color, visión espacial y visión del movimiento. Las dos 
primeras se desarrollaron normalmente de manera presencial.

Los contenidos de los temas dedicados a la visión espacial se reducirán parcialmente, sin que dicha 
reducción tenga un efecto significativo sobre el cumplimiento de las competencias establecidas, lo que 
conlleva una reducción de los contenidos en esta unidad didáctica del orden del 35%

Se eliminarán 2 de los 3 temas dedicados a la visión del movimiento, incluyéndose alguno de  los puntos 
esenciales para el cumplimiento de las competencias en el tema restante, lo que conlleva  una reducción 
de los contenidos en esta unidad didáctica del orden de un 50%.

Se eliminará una de las 3 prácticas previstas, lo que conlleva una reducción  en el programa de laboratorio 
del orden del 35%.

2. Volumen de trabajo y planificación temporal de la docencia

 

La reducciones de contenidos señaladas en el apartado anterior permitirán reducir el número de las clases 
previstas en el calendario en un total de 9 horas, 3 en el periodo entre el 23 de marzo y el 8 de abril (sobre 
las 9 previstas), y 6 en el periodo entre el 21 de abril y el 18 de mayo (sobre las 12 previstas).

En una de las 6 horas liberadas durante el segundo periodo (12 de mayo), se programará una tarea de 
evaluación continua relativa a los contenidos de teoría de la asignatura.

En las 5 horas restantes liberadas durante el segundo periodo (lunes 27 de abril, 4 y 11 de mayo, 1 hora 
por día, y  18 de mayo, dos horas), se habilitarán sesiones de tutorías colectivas (online).

El programa de prácticas de laboratorio se da por concluido con la reducción de una de las prácticas 
previstas.

El resto de las actividades que completan el volumen de trabajo no sufrirá ningún cambio respecto a lo 
que consta en la guía docente.

3.- Metodología docente

Las presentaciones de Power Point de todos los temas se subirán al AV con tiempo suficiente de 
antelación.

Se impartirán todas las clases programadas online. Las clases se grabarán en tiempo real para que se 
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puedan consultar en cualquier momento.

Se programarán sesiones de tutorías colectivas (online)

Se habilitará un foro de tutorías vía Aula Virtual

4.- Evaluación.

La evaluación se llevará a cabo de acuerdo con la fórmula siguiente:

Examen final 30% +Evaluación continua 70% (Ejercicios propuestos en las clases de seminarios 20% 
+ Memorias de las prácticas de laboratorio 20% + Tarea de evaluación continua programada 30%).

5.- Bibliografía

 

Presentaciones de Power Point de todos los temas. Todos los alumnos tienen acceso a un libro de texto de 
la asignatura vía Biblioteca.


