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Course objectives

objeciives “BIEN 142 Introductory Biomedical Optical Imaging, 4 units, Lecture, 3 hours; discussion, 1
hour. Prerequisite(s): PHYS 040C and MATH 010B; or consent of instructor. Examines
fundamental theory and basic design of biomedical optical imaging systems. Topics include a
basic understanding of the working principles of optical components, diagnostic light-tissue
interaction, and design of imaging systems to exploit the interaction of light with biological
phenomena.”

1. Basic understanding of principles of optical image acquisition, interpretation, and analysis
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Course objectives

“BIEN 142 Introductory Biomedical Optical Imaging, 4 units, Lecture, 3 hours; discussion, 1
hour. Prerequisite(s): PHYS 040C and MATH 010B; or consent of instructor. Examines
fundamental theory and basic design of biomedical optical imaging systems. Topics include a
basic understanding of the working principles of optical components, diagnostic light-tissue
interaction, and design of imaging systems to exploit the interaction of light with biological
phenomena.”

1. Basic understanding of principles of optical image acquisition, interpretation, and analysis
2. MATLAB!
3. Gain familiarity with current optical imaging technology
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Deliverables and grading

Homework
« HWO01 (10%)

« HWO02 (10%)

. HWO03 (10%)

« HWO04 (10%)

General conduct (20%)

« Late homework will graded but will not count
toward your grade

Midterm (25%)

Final (25%)
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« Schedule

Schedule

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Week 0
1/8/2017 1/9/2017 1/10/2017 1/11/2017 1/12/2017 1/13/2017 1/14/2017
Week 1 LEC 01: 4:10-5pm SURGE 172 LEC 02: 4:10-5pm SURGE 172 LEC 03: 4:10-5pm SURGE 172
Overview Properties of light Light manipulation |
1/15/2017  (1/16/2017 holiday [1/17/2017 1/18/2017 1/19/2017 1/20/2017 1/21/2017
Week 2 LEC 04: 4:10-5pm SURGE 172 LEC 05: 4:10-5pm SURGE 172
Light manipulation 11 Light-matter interaction
HW1 assigned
1/22/2017 |1/23/2017 1/24/2017 1/25/2017 1/26/2017 1/27/2017 1/28/2017
Week 3 DIS 01: 3:10-4pm SURGE 173 LEC 07: 4:10-5pm SURGE 172 Extract quantitiative parameters HW1 due
LEC 06: 4:10-5pm SURGE 172 Single lens cameras LEC 08: 4:10-5pm SURGE 172
Basic image formation Image analysis |
1/29/2017 |1/30/2017 away |1/31/2017 2/1/2017 away (2/2/2017 2/3/2017 2/4/2017
Week 4 DIS 02: 3:10-4pm SURGE 173 LEC 09: 4:10-5pm SURGE 172
HW2 assigned Microsope design
2/5/2017 2/6/2017 2/7/2017 2/8/2017 2/9/2017 2/10/2017 2/11/2017
Week 5 DIS 03: 3:10-4pm SURGE 173 LEC 11: 4:10-5pm SURGE 172 HW2 due
LEC 10: 4:10-5pm SURGE 172 Image analysis Il LEC 12: 4:10-5pm SURGE 172
System characterization Review
2/12/2017  |2/13/2017 2/14/2017 2/15/2017 2/16/2017 2/17/2017 2/18/2017
Week 6 Midterm: 3:10-4pm SURGE 173 LEC 13: 4:10-5pm SURGE 172 LEC 14: 4:10-5pm SURGE 172
Midterm: 4:10-5pm SURGE 172 HW3 assigned Confocal microscopy
Fluorescence microscopy
2/19/2017  |2/20/2017 holiday [2/21/2017 2/22/2017 2/23/2017 2/24/2017 2/25/2017
Week 7 LEC 15: 4:10-5pm SURGE 172 LEC 16: 4:10-5pm SURGE 172

Multiphoton microscopy

Spectroscopy

BIEN

142

:Introductory Blomedlcal Optlcal

Imagling




« Schedule

Schedule

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
1/29/2017 |1/30/2017 away |1/31/2017 2/1/2017 away |2/2/2017 2/3/2017 2/4/2017

Week 4 DIS 02: 3:10-4pm SURGE 173 LEC 09: 4:10-5pm SURGE 172
HW2 assigned Microsope design

2/5/2017  |2/6/2017 2/7/2017 2/8/2017 2/9/2017 2/10/2017 2/11/2017
Week 5 DIS 03: 3:10-4pm SURGE 173 LEC 11: 4:10-5pm SURGE 172 HW2 due
LEC 10: 4:10-5pm SURGE 172 Image analysis I LEC 12: 4:10-5pm SURGE 172
System characterization Review

2/12/2017  |2/13/2017 2/14/2017 2/15/2017 2/16/2017 2/17/2017 2/18/2017
Week 6 Midterm: 3:10-4pm SURGE 173 LEC 13: 4:10-5pm SURGE 172 LEC 14: 4:10-5pm SURGE 172
Midterm: 4:10-5pm SURGE 172 HW3 assigned Confocal microscopy

Fluorescence microscopy

2/19/2017 |2/20/2017 holiday |2/21/2017 2/22/2017 2/23/2017 2/24/2017 2/25/2017
Week 7 LEC 15: 4:10-5pm SURGE 172 LEC 16: 4:10-5pm SURGE 172
Multiphoton microscopy Spectroscopy

2/26/2017 |2/27/2017 2/28/2017 3/1/2017 3/2/2017 3/3/2017 3/4/2017

Week 8 DIS 05: 3:10-4pm SURGE 173 LEC 18: 4:10-5pm SURGE 172 HW3 due
LEC 17: 4:10-5pm SURGE 172 Time-domain OCT LEC 19: 4:10-5pm SURGE 172
Fiber optics Fourier-domain OCT

3/5/2017 3/6/2017 3/7/2017 3/8/2017 3/9/2017 3/10/2017 3/11/2017
Week 9 DIS 06: 3:10-4pm SURGE 173 LEC 21: 4:10-5pm SURGE 172 LEC 22: 4:10-5pm SURGE 172
LEC 20: 4:10-5pm SURGE 172 Flow imaging Polarization imaging

HW4 assigned; Endoscopy

3/12/2017 |3/13/2017 3/14/2017 3/15/2017 3/16/2017 3/17/2017 3/18/2017
Week 10 DIS 07: 3:10-4pm SURGE 173 LEC 24: 4:10-5pm SURGE 172 HW4 due
LEC 23: 4:10-5pm SURGE 172 Research systems LEC 25: 4:10-5pm SURGE 172
Clinical systems Review

3/19/2017 |3/20/2017 3/21/2017 3/22/2017 3/23/2017 3/24/2017 3/25/2017

. Final: 7-10pm SURGE 172
Finals
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Office hours

» Tuesdays, 11am-noon, MSE 243
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* Matlab
installation

Matlab installation

* From http
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i and only need a new license key, click

For questions or technical suppert with MySoftware, please send email to my:
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Version |Date ype

L h

SPS5 is available for Windows,
MAC, Linux
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Maore info..

SAS is available for Windows,
U
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More info..

Mathematica is available for
Mac, Windows, Linux
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More info...

ArcGIS is available for Windows
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Maore info..

JWP is available for Windows
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More info..

Lockdown Browser is available
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MATLAB is available for
Windows, MAC, Linux
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Supplemental reading

An Engineer’s Guide to

MATLAB MATLAB® for

with Applications from Mechanical, Aerospace, Electrical, : ' Englneers

Civil and Biological Systems Engineering
THIRD EDITION

« Supplemental
reading

Holly Moore

Third Edition

Edward B. Magrab | Shapour Azarm | Balakumar Balachandran
James H. Duncan | Keith E. Herold | Gregory C. Walsh
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Wolfgang Drexler
James G. Fujimoto

Editors

: Ell.’ll.ﬂGlﬂI. AND MEDICAL PHYSICS, BIOMEDICAL ENGINEERING

Optlcal (oherence

Tomography

Eugene Hecht Technology and Applications
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