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The objective of the course is to introduce students to the basic issues involved with pattern recognition and image-based rendering.
This course will be mainly focused on linear discriminant functions, Bayes-theory, unsupervised learning, PCA and LDA based feature
selections, panoramic image composition, quick-time VR, plenoptic function, light field, etc. In the latter half of the course, students
will be divided into a few groups, each group coding a part of a panoramic stitching program.

/ Attainment Objectives

Once completing the course, the students should have enough background knowledge to conduct research in the related areas.

/ Required Preparatory Study

Some basic knowledge on image processing and computer graphics, good programming skills and mathematical background. This course will
be given in English only.

/ Course schedule

[ Theme
/ Key Word

(1) Introduction to Pattern Recognition
(2) Linear discriminant functions
Prototype, Linear discriminant function, Perceptron
(3) Bayes-Theory
A priori probability, Likelihood, Posteriori Probability, Bayes Theory
(4) Unsupervised learning
K-means clustering, Fuzzy k-means clustering
(5) PCA-based feature selection
Principal component analysis
(6) LDA-based feature selection
Fisher linear discriminant, Multiple linear discriminant
(7) Presentations of practical excises in English
(8) Introduction to image-based rendering and panoramic image stitching
(9) Camera model, projection, rotation and translation
(10) Corner detection, matching, homography and image stitching
(11) Coding, questions and answers
(12) Coding, questions and answers
(13) Coding, questions and answers
(14) Presentations of experimental results in English
(15) Review and summary

( / Undergraduate Courses) / Recommendations for Private Study
( | Graduate Courses) / Study Method

The students will be required to read selected papers, come to the class, implement the presented algorithms and evaluate strengths and
shortcomings.
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/ Course schedule
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1

2 IR1: Boolean retrieval inverted index, postings list, Boolean query, query optimization

3 IR2: The term vocabulary & postings lists tokenization, stop words, stemming, phrase query

4 IR3: Dictionaries and tolerant retrieval wildcard query, k-gram index, spelling correction

5 IR4: Index construction & Index compression block merge indexing, distributed indexing, dictionary compression

6 IR5: Scoring, term weighting & the vector space model term weighting, tf-idf, cosine similarity

7 IR6: Computing scores in a complete search system champion lists, tiered indexes, query-term proximity

8 IR7: Evaluation in information retrieval test collections, precision, recall, F measure, mean average precision

9 QA1: An overview of question answering system open-domain question answering, system structure

10 QA2: Question sentence analysis keyword extraction, question type

11 QA3: Answer type determination answer types, answer type hierarchy

12 QA4: Document retrieval and passage extraction information retrieval, passage retrieval, relevance terms

13 QA5: Information extraction for answer extraction overview of information extraction

14 QA6: Information extraction named entity, extraction patterns

15 QA7: Answer extraction identification of answer candidates, answer ranking
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( | Graduate Courses) / Study Method

1 2 2 8 9 15
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/ Course Outline

Along with the explosive growth of GIS over the last decade, a considerable increase in the availability and use of digital sources of
spatial data has occurred. Nowhere is this more apparent than in the development and refinement of geodemographics ? small area measures
of social and economic conditions that are useful for the delivery of private and public goods and services. Producing new and useful
information from spatial data requires a thorough understanding of their limitations and the methods used to process them.

This course examines the scientific methods used to derive useful information, and geodemographics in particular, from spatial data. A
companion to the books Geographic Information Systems and Science, Second Edition published by John Wiley & Sons Ltd and Geospatial Analysis,
Second Edition published by Troubador, the course is designed to present GIS concepts through exercises and examples ? with a particular
emphasis upon the theory and practice of geodemographics. Students explore GIS theory related to the visualization, measurement and
transformation of spatial data. An underlying theme is that uncertainty is an inherent characteristic of geodemographic data infrastructures:
students learn how to identify uncertainty, measure it, and live with it.

An important new development in socio-economic GIS is the development of = geo-genealogy ” , which examines the geographic distribution,
present and historic, of family names. This course will examine the present day distribution of selected Japanese family names, and examine
some of the insights that this offers for understanding migration patterns and economic structure.

/ Attainment Objectives

Those completing this course will be able to; ?Describe what spatial data are and how information is derived from them.
Identify best practice in the creation of small area indicators of social and economic conditions (geodemographics).
Assess the nature of spatial data and techniques of spatial autocorrelation, sampling, and interpolation.
Understand how uncertainty in spatial data is propagated through the conception, measurement, and analysis of geographic phenomena.
Comprehend how GIS-based visualization allows users to derive information, interact with spatial data, and represent attributes and
spatial objects.
Query and measure spatial and other attribute data.
Perform spatial overlays, interpolation, and density estimations in order to transform spatial data into meaningful information.
Produce statistical summaries of spatial data.
Assess the uncertainties associated with spatial data.
Understand how family names analysis contributes to our understanding of geodemographics, with particular reference to Japan.
Courses which students are recommended to enroll in, but not required to A basic knowledge of GIS is desirable, but not essential.

/ Required Preparatory Study

/ Course schedule

/ Theme / Key Word
1 Geographic Information: Systems, Science and Study Lecture
2 Geodemographics and GIS Lecture
3 Basics of data and information using ArcGIS 9 Lab
4 Digital representation and geodemographics Lecture
5 Cartography, map production and geovisualisation Lab
6 A gallery of geodemographic applications Lecture
7 Query and measurement Lab
8 The nature of geodemographic data Lecture
9 Transformations and descriptive summaries Lab
10 Uncertainty in GIS Lecture
11 An introduction to Anglo Saxon and Japanese geo-genealogy Lecture/Lab
12 The geo-geneology of Japanese Surnames Lab
13 Japanese surnames: data representation, manipulation and analysis (1) Lab
14 Japanese surnames: data representation, manipulation and analysis (2) Lab
15 Final group presentations Lab
( / Undergraduate Courses) / Recommendations for Private Study
( / Graduate Courses) / Study Method

Workshop style with equal mix of lectures and computer-based exercises. Students will be given course codes to complete a set of self-paced
exercises.

/ Grading Criteria and Method of Evaluation

/ Kind / Percentage / Grading Criteria etc.

The students will undertake four lab classes, each assessed by an
online quiz at the end. Students are required to get 8 marks out
100 of 10 for the quiz in order to obtain a certificate of satisfactory
completion. They can take the test multiple times, so in practice
everyone will obtain the four certificates.

(15
)/Continuous Assessment

| Textbooks

ISBN [ Title Author Publisher ISBN Code Comment
Geographic Information Systems and Science P A Longley, M F Goodchild, D J Maguire, D W Rhind John Wiley and Sons, Chichester, UK
0470870001 pp.512 / 047087001X (paperback)
Geospatial Analysis: a comprehensive guide to principles, techniques and software tools M Jde Smith, MF Goodchild, P A Longley Troubador,
Leicester, UK 1905886608 / 9781905886699
/ Note
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