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v" CCD : charge coupled device
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v' CMOS : complementary metal oxide semiconductor
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% b Viewfinder
:: : y —— Pentaprism
Focusing | e = — Film
screen i
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Tiny aperture means little light hits film  So use a bigger pinhole? — a blurry image! Add a lens —a sharper image
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< ZEH (focus, focus point), Z2& ™ (focal plane)

v Macro lens (B A=)

out of focus
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32t (Field of view, FOV): Bl =0 XXM 72|} 2+

P “SRWide FoV. near to subject: ~ Narrow FoV, far from subject:
J0mmiocal l““g‘h'”b R 27'0 parallel lines converge parallel lines remain parallel
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X o s ' Short focal lens Long focal lens Zoom lens
70 mm focal length, 28 9° x 19 5 210 mm focal length, 9.8° x 6.5° (wide FoV) (narrow FoV) (variable FoV)
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< L& (exposure)

*

v =9 OIX}
= XE|7f JWHEE (aperture area), ME{ =X (shutter speed), &= (sensitivity)
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v CCDO| O] YArEl= A|ZE

v AZtol 9=2 HEA|:1/30s,1/60s, ..., 1/500 s
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long exposure time short exposure time)
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<« Z2|7ll (aperture)
v" Diameter of lens opening

v' Expressed as fraction of focal length
= Called f-number

= e.g. f/2 on 50mm lens = 25 mm aperture
Full aperture Medium aperture Stopped down
v" Big f-number means small aperture
v' Large aperture = more light, but shallow “depth of field” (& &)
< Depth of field

v Range of distance that is acceptably “in focus”

Q )

Sméll aperture Large aperture
= large depth of field = shallow depth of field
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< Depth of field
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“» Circle of Confusion, Blur Circle

Opened aperture

Aperture | Serisor

Closed aperture Aperture
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< Depth of field
v" Sharpness decreases away from the focal plane

depth of field

focal plane

depth of field

focal plane

Smaller aperture = larger depth of field
Pinhole camera = infinite depth of field




N5l 3 S

< High speed camera (1% 70| 2})
v Edward Muybridge
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v" Digital high speed camera
= 1990H L CCD E& 24 08¢t
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v" In fluid mechanics
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— PIV, LIF, PTV
= Digital image processing
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< High speed camera (1% 7}HI2H
v 2 478 Hy
= Frame rate (R8EE) : 22 & EF = ex) 1000 frame/sec.

= Resolution (&%) : mm/pixels
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Fst 0|0|X| Q] 4= (1000 frame/secE 2% &)

o
— Pre-trigger : trigger 4= 0|2 ZF N& A%
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— Post-trigger : trigger 4!
— Internal trigger : 2ZE¢|

— External trigger : SIES 0




