2022 Akita University Faculty of Medicine Syllabus

Category 0 Basic Medicine Advanced Course
Course Title 0 Medical Informatics - Image Processing Basics -
Eligible Students [ grade 2 Elective Course
Code O 71584003
Schedule 0 week 32
Credits 01
1. Lead Instructor

KATAHIRA Masayuki (Associate Professor, Department of Medical Informatics, 6095, Office Hour: 17:00 - 18:00)

Instructors

KATAHIRA Masayuki (Associate Professor, Department of Medical Informatics, 6095, Office Hour: 17:00 - 18:00)

. Course Description Outline(Course Objectives)
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Image processing by computer is widely applied and used in the medical field as well.

In this lecture, you will learn about digital representation of images, basic image processing methods, 2D filter processing using
adjacent pixel information, image data compression, and the basics of 3D image generation methods. In addition, exercises using
actual images will be conducted with the aim of deepening the understanding of the basic theory of computer-based digital image
processing methods.

Textbook/Reference Books
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No textbooks are used. If necessary, printed matter will be distributed or materials will be uploaded to WebClass for reference on
the Network.
Assessment
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Comprehensive evaluation from the viewpoints of 1) attitude toward practical training tasks, 2) degree of inquiry for report tasks
imposed during self-study time, and 3) results of descriptive test and practical skill test regarding “achievement goal”.
Out of Class Study/Message
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We will mainly give lectures and practice the basic theory of digital image processing, not how to use a specific image processing
application program or specific application examples.
Materials will be uploaded to WebClass, so please use them as a reference for studying outside the lecture hours.

Number of students to be accepted: About 20



Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

12/12
(Mon)

Self
learning

Theme: 0 O O O /preliminary survey
ooooooooooooooooooDDoOoO

Pre-lecture survey questionnaire.

KATAHIRA
Masayuki

Hondo PC
Lab.

12/12
(Mon)

3-4

Lecture

Theme: 00 00O O O O O /Introduction
dodo0oOodooooooooooooooon
000000000000 0O0ooOOobOoooooon
oopooooooooo

As an introduction, we will outline the contents of this
lecture and give a lecture on how to handle numerical
values in a computer.

KATAHIRA
Masayuki

Hondo PC
Lab.

12/12
(Mon)

Lecture

Theme: 0000000000 DO O /Digitalization of in-
formation/image
gooooooooooboOooooooogoggoo
goooodgdoooooooooooogoggoo
gooooooooooooooooboboboobooo
go0ooooOoooooOoooboooooooo

In order to handle information and images on a computer,
it is necessary to digitize the information. Lectures will
be given on the means and theories of general informa-
tion digitization and image digitization.

KATAHIRA
Masayuki

Hondo PC
Lab.

12712
(Mon)

7-10

Practice

Theme: 0000 00O0OODODO O /Digitalization of in-
formation/image
gooooopooooobooobpbOooooobooogo
oo

Practice and report work on today’s lecture content.

KATAHIRA
Masayuki

Hondo PC
Lab.

12/13
(Tue)

1-2

Lecture

Theme: U 0O OO 0O OO O /Explanation of the tasks of
the previous day
goooooOoOoooooooooo

Explanation of the tasks of the previous day.

KATAHIRA
Masayuki

Hondo PC
Lab.

12/13
(Tue)

3-4

Lecture

Theme: 0 000 00O OO O /Data&lImage compression
oo0oooooooooooooooooooooon
0o00o00ooooooooooooooooooon
ooooooooooooo

Lectures on general information and image data com-
pression. In particular, Huffman coding, which is a typi-
cal lossless compression method, will be explained.

KATAHIRA
Masayuki

Hondo PC
Lab.

12/13
(Tue)

5-10

Practice

Theme: 00 O 00O O OO /Data&Image compression
ooooooOoOooooUooooOoooooooo
0o

Practice and report work on today’s lecture content.

KATAHIRA
Masayuki

Hondo PC
Lab.

12/ 14
(Wed)

1-2

Lecture

Theme: U 0O OO 0O OO O /Explanation of the tasks of
the previous day
oooooOoooooooooooo

Explanation of the tasks of the previous day.

KATAHIRA
Masayuki

Hondo PC
Lab.




Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

12/ 14
(Wed)

3-4

Lecture

Theme: 0 O O O O O O /Image processing part 1
oo0000oOoOoO0OooOoOooooooooooo
oooooOooooooo

Lectures will be given on the algorithm to enlarge/shrink
images and histogram of pixel values.

KATAHIRA
Masayuki

Hondo PC
Lab.

10

12/ 14
(Wed)

5-10

Practice

Theme: 0 O O O O O O /Image processing part 1
gooooopooooOooopoboooooogoo
oo

Practice and report work on today’s lecture content.

KATAHIRA
Masayuki

Hondo PC
Lab.

11

12/15
(Thu)

Lecture

Theme: O O OO O OO O /Explanation of the tasks of
the previous day
ooooooooooooooooo

Explanation of the tasks of the previous day.

KATAHIRA
Masayuki

Hondo PC
Lab.

12

12/15
(Thu)

3-4

Lecture

Theme: OO 0000 20000000 0O /Image pro-
cessing part 2 (processing for each pixel)
gooo0ooooooooooooobopooooo
gooooOOOo0o0o0ooOoO0oyooooobooooo
ooooooo

Lectures will be given on image processing (partial en-
largement enhancement of pixel values, y conversion,
binarization, etc.) performed by converting pixel values
for each pixel.

KATAHIRA
Masayuki

Hondo PC
Lab.

13

12/15
(Thu)

5-6

Lecture

Theme: 00 000D0000DOO0D00OO0O0O/Mm-
age processing part 3 (processing that also uses adjacent
pixels
gooooOoooooooooobobooogoo
o0oooooooooooogooooooooo
oo0oOooDOoO0oO0o0oDoo0ooooDon

Lectures will be given on image processing (sharpening,
blurring, median filter, contour extraction) that is exe-
cuted using the pixel values of adjacent pixels in addition
to the pixel of interest.

KATAHIRA
Masayuki

Hondo PC
Lab.

14

12/15
(Thu)

7-10

Practice

Theme: 00O OO0 2000 30000 OO /Practice
of image processing part 2/part 3
gooooopboooobooobpboboooobooogo
oo

Practice and report work on today’s lecture content.

KATAHIRA
Masayuki

Hondo PC
Lab.

15

12/16
(Fri)

1-2

Lecture

Theme: 0 0 0O 0O 0O O O O /Explanation of the tasks of
the previous day
ooooooooooooooooo

Explanation of the tasks of the previous day.

KATAHIRA
Masayuki

Hondo PC
Lab.




Topics and Contents of class, Course Objectives

Class Period Class Topics and Contents of class, Course Objectives Instructors Class
Date Format Room
Theme: 3D CG
ipcGUOD0OO00O0O0OO0DOOOODbOOOOogooog
goddooooooooooooboooooooao
gooooooooooooooOOoOooODoDODOOOO
12/16 oood KATAHIRA Hondo PC
16 (Fri) 3-4 Lecture Masayuki Lab
Lectures on 3DCG on image generation methods us-
ing surface models using polygons and image generation
methods using volume models often used in medical im-
ages.
Theme: 0 O O O O O /Final Examination
goodooobobuoooooboooooon
goooogdooooooooboooooooooo
17 12/16 5-6 Examination B KATAHIRA Hondo PC
(Fri) Masayuki Lab

We will conduct an examination on the content of this
week’s lecture.

A descriptive test and a practical test similar to the one
used in the practice will be conducted.




