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RIB 9 %E/Subject Categories

FER%E /Faculty /REBRTERPAAR (FLa#RE) | SEERB/Availability

/Graduate  School of Science and
Technology (Master's Programs)

/£ : /Not available

S5 /Field /% EF I % : /Academic Field of | &£X%/Year

Engineering Design

/1~ 28X : /1st through 2nd
Year

sBF2% /Program /HEMERET P E IR ¢ /Master's Program of | %#3/Semester

Mechanodesign

/%6 2 74-% : /Second quarter

48/Category /%8RB : /Courses i B BFBR/Day & Period | /:

FIB 1B /Course Information

B &S
/Timetable Number
REES 62360203
/Course Number
BA7#/Credits 2
IR RE ##&E : Lecture
/Course Type
2 7 X /Class
RERBEA 3 - EifREHAZR : Optical and Imaging Measurements
/Course Title
BEYHKEL /% :undecided
/ Instructor(s)
% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning
O
EBRBROHHHEICK
LYY=
Practical Teacher
BMEFNY T M_MD5522
/Numbering Code
BEDBR - IE Objectives and Outline of the Course
B | x4 2ME e OBRICESEZ LT, L—RERAVXAFNEHIFECREZ T AV EGRER & DBRIER

B, AEFIES LOMBENEREEST S, AL L OREETAICE T 2 MEAE EE F/OICERT 5.

Z | This course provides students with fundamental principles and practical techniques in optical and imaging measurements.

measurements.

Emphases are on relations between features of light and principle of optical measurements used in mechanical engineering.
Recent development of opto-imaging measurements is explained in detail for various physical quantities, especially in flow

F2BDEEBRE Learning Objectives

H | XCAHPAOERZBHET 5
REDERICE D ERFRKERPICEKT
MAETZICH T 2 BEGRETORRZERET
3RTEMEFTRID 7= DR AT % EET B
KEGAEDREDREZERET S

Bt

To mathmatically express optical phenomena based on wave optics

To understand various techniques for 3D measurements
To understand recent development of opto-imaging measurements

To understand the fundamentals of optical measurements and disgnostics

To understand the state-of-art of dynamic image analysis in fluid engineering
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EEL:
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DERE D FHMBEXE / Fulfillment of Course Goals (JABEE BEERI B D &)

B | IO [ ik

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | Xty estil Kt v T EEROME, XOME ERFGEEREEDS LUROBFRERIEICD
WTHh~R B,
Z | Optical sensing and | Outline of optical and imaging measurements. Fundamentals of light wave, optical
measurements phenomena and the mathematical expression.
2 B | B REAFRT L—HRERR0BERETRG L, SEAFRFOFHMEERERICOVWTEHRRATS.
% | Light source and optical | Sorts of light sources including laser. Classification of optical elements and their
elements properties for effective usage.
3 B | toMELtr> > (1) HFSHEORFHMARBL, THEAFREZONAE, ETL EOFLUEICOVLTHE
EERER
% | Optical characteristics for | Features of optical interferometry. Optical system for observation of interference
sensing (1) fringes. Similarity of interference fringes to moire patterns
4 B | toddeter>>s (2) HEEEPAROREASBAL, Ny 7738, NFHA~NDIGHICOWTRSRT 5.
%= | Optical characteristics for | Features of optical scattering measurements. Measuring techniques on Doppler
sensing (2) effect. Application of optical scattering to particle measurements.
5 B | toddester>>s (3) HI - BN - AR EGRBAL, L —YHEREN, BE - BREERHIOWTERT 5.
ZE | Optical characteristics for | Optical characteristics for sensing (3)
sensing (3)
6 B | L—4¥X%LAREE (1) L —H¥HRE2RAWERBAUEETHD L —Y Ky 7 I mET (LDV) OERE HFREK
ICDOWTERAY .

Z | Laser measurements (1) Laser Doppler velocimeter (LDV) for measuring flow velocity with laser light.

Measurement principle of LDV and the optical layout of LDV system.
7 B | L—¥3%mAaEE (2) EEHNOINEBHEL, TNOREZMB7-0OFEEHERE LML LDV FHATEER
AT OsAEITS .
& | Laser measurements (2) Signal processing in LDV. Frequency-shifting technique for detecting flow direction.
8 H | BRI R T L4 BEGRETAICH AT 2IRGRTFOBHELFHZRAT 2 L L 610, BRI X7 LDR
RIZOWTHERS,

Z | Imaging measurement system | The state of the art of imaging measurement system. Sorts and performance of

imaging devices for image processing measurements.
9 H BRETA (1) RATZ 74 ORBAEGNICKIRT 2L 8110, XERBEECUEY 7 MEARER
FR S EHRIRAT IC D W T ERARY .
% | Opto-imaging measurements | Principle of classical holography. Optical layout for observation of hologram patterns.
(1) Practical holographic techniques such as phase-shifting method
10 H BIRETA (2) ARy ZIIVOHEBIZDONTHRN, ZNEFAEL R4 GEAFEICOVWCEHEAT 5. £
7z, ESPID LS HBBEFTNAREFMBLEFEIZOWTHENS,
& | Opto-imaging measurements | Characteristic of speckle and its application to various non-contact and spatial
2) measurements. Electric Speckle Pattern Interferometry (ESPI) using an electronic
imaging device
11 B | hoagfl ANOAEOBERMEZ KL, BGRTAEE OBEICOWTCHEAT S, £/, HFEIN
AR F R L IO EREREZ RN,

% | Flow visualization Advantages of flow visualization to flow measurements. Correlation between flow
visualization and digital imaging measurement. Classification of visualization
techniques and their know-how information.

12 H | frFEgRmEEs (1) BRILIE A BB W 7R T ERTERE R (PIV) D £, 25 ICZ OREXMZEGRAERED
ERRICOWTIHRR S,
& | Particle image velocimetry (1) | Fundamentals of particle image velocimetry (PIV) based on time-series image

analysis. Details of density correlation method.
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13 | B | HFESRREAEE (2) MFEIEDEFRICOVWTHRT 5292L L 510, 3RTIMHDOREFTREZIUSS
3700 PIVEMTICOWTHAT .
ZE | Particle image velocimetry (2) | Details of particle tracking velocimetry (PTV). Development of PIV techniques for
measuring 3D-3C velocity vectors.
14 | B | 3XkczEMaEHA (1) aAvE21—% NES ST 4, depth-from-defocus, A »F 7 5L 75 b 7574583
RUTEEETAICET 2REDFETREFERIIOVWTENT .
% | 3D measurements (1) Recent techniques for 3D measurements. Computer tomography, depth-from-
defocus and integral photography
15 B | 3xTZ=MEHA (2) TAYERLKATZ 7 412& 5 3RTERMETAOHMER RN, FEPLFICH T 5 EIITE
LI & BEGRBEDOERBICOWTERAT 5.
= | 3D measurements (2) Concept of digital holography for 3D measurements. Numerical image reconstruction

with the diffraction formula based on wave optics.

>E# ‘

H | ABRICH LT, BREBHLUMNC 675 KHEIGE 45 KE)OBESFBREIPLETH S, BRICRENICHEL T/ — &R
D, THEBITZZENEETHS.
Z | Self-learning of 67.5 hours (4.5 hours a lecture), besides lecture time, is required in this course. It is important to attend this

class every week and review the content after the class.

Powerpoint ERl 5 & O BERHT 27U >~ b EFAL THEERT 3.

Based on talk with Powerpoint slideshow and handouts.

BUiEIE, BEOI =y Y _—s8— (40%) FHAEREER (60%) (& VEHEY 5.

Minute paper 40%, Final examination 60%. Credit is granted when the achievement is no less than 60%.

B | B FHEABELEE LBV, RAIZOERMEZ/H > TWeANEE LW,
S:R:l=2:4:4
= | Preliminary knowledge is not particularly required, however it is better for students to have fundamental knowledge on fluid

engineering.
S:R:il=2:4:4
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