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Lecturer: Dr. L. C. Chen (#=%)

Reference Sources:

1.  NTU Precision Metrology Lab, Prof. K.C. Fan’s lecturing notes, H&j{EY:
B2 T dE e IR .

2. Camera Interface Guide, Matrox Imaging Tutorial.
3. Optical system design, R. Fisher.

4. Nowa company website, Taiwan
http://www.nowa.com.tw/fram/productfram.htm.

5. NTU, Master’s thesis, Liu T. H.
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Pictures taken from http://www.nowa.com.tw/fram/productfram.htm
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Actual field of view(mm) =

FRIECERfZS and FOV

CCD camera device size(vertical x horizontal )

Optical magnification

Ex: BAcit * 1/2 CCD#ER S » 5 pe1Xdeeg - BFOV=
4. 8mmx6. 4mm, & T 5 4X4EE 0 B FOV,“qF]/J % 1.2mm
x1. 6mm.
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ACl e ﬁ’%gﬁﬁ%’%{%z‘g‘ and FOV Total
Magnification
CCD Sensor R IEFEHER
Magnification| 2/3° FOV 14" Monttod 12 FOV 14° Mowtoy 13 FOV 147 Mmtib:’
x 0.14 47 x62x78 4.5 34 x45x57 6.2 25x34x42 83
x 0.16 $1x55%68 B 30x40x50 7.1 22x30x37 94 ¥
x 0.18 36x49x61 58 26x35x44 8 20x27x33 10.6
x 0.2 33x44x55 6.4 24 %3240 8.9 18x24 %30 118
x 0.3 22x29x36 9.7 16%21x26 133 12x16x20 17.8
x 0.5 13x17x22 16.2 9x12x16 223 7.2x9 6x12 296
x 075 |88x11.7x146| 242 |6.4x8.5x10.6 333 4.3%6.4x8 44 4
x 0.8 8x11x13 25.8 6x8x10 35.6 4.5%6x7.5 474
% 6.6x8.8x11 323 4.8%6.4x8 4.5 3.6x4 8x6 593
X 2 3.3x4.4x5.5 64.6 2.4x3.2x4 89 1.8x2.4x3 118.6
x 4 1.65%x2.2x2.75 129 1.2x1.6x2 178 09x1.2x1.5 237.2
X 4.5 146x195x2.44 161 1x1.4x1.7 200 |0.8x1.06x133| 2668
X 6 1.1x1.47x1.83 194  |08x1.06x1.33| 267 0.6x0.8x1 355.8
x 8 0.82x1.1x1.37 258 0.6x0.8x1 356 045x0.6x0.75| 4744
x 10 0.66x0.88x1.1 323 0.48x0.64x0.8 445 0.36x0.48x0.6 503
x 12 0.55x0.73x09) 388  [0.4x0.53x0.66| 53¢ 03x04x0.5 | 7116
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MODES OF OPERATION

Cameras can typically be operated in one of
several different modes.

For area scan cameras, these modes include
continuous, pseudo-continuous, trigger,
asynchronous reset, control and long
exposure (integration).

Line scan cameras may be operated in fixed
line scan rate, variable line scan rate mode
and a combination of the two: variable line
scan rate and triggered mode.




AOILab  Continuous mode: the camera continuously outputs images at

a fixed frame rate, usually 30 frames per second (60 fields per

second) or 25 frames per second (50 fields per second)

non-interiaced video signal
frame 0 frame 1 frame 2
+———exposure; frame ——» 4———exposure: frame2——». :gbr[ﬂlqu or digital
«— transfer: frama 0 b transfar: frame1 —» e L

VBYNG in some cases anly
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Pseudo-continuous mode:

The camera continuously outputs images at a
frame rate that is determined by the exposure time and
the frame transfer time.

Trigger mode:

The camera continuously outputs images at a fixed
frame rate as in continuous mode, however, an external
trigger signal is provided to the frame grabber.

Asynchronous reset mode:

Either an external trigger signal is provided to the
frame grabber or the frame grabber has an internal trigger
which can be periodic or aperiodic (software controlled).
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» Flash Scope

D. & kR (Laser) : Lasrisehig 5 € ik
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AT Fair/poor
bl | 180 [Poor(®) Good | Bcellent] Lowd
Fluor SO s | Good | Fair | 3,000 | Fair | Low
i’ﬁﬁé 150-1000F| Good | Gocd | 10,000hr| Fair | High

Xeron | 150-500W | Fair |Excellent| Fair Good | Highest
LED 1-5W Goad Good |100,000hr| Fair Med
Laser 5-H0mW Good Fair | 50,000hr | Fair High

(Note: Metal Halide: &ER{EY7; Xenon: Xe) i
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&+ & ;\ (Front lllumination)

« & » ] % %k Jh(Directional Front Lighting)
* #4c3) o k Jk(Diffuse Front Lighting)

%A% % /i (Ring Front Lighting)

« 1< & & % k& JR(Oblique Front Lighting)

* [r #ih @ 3k Ji(Coaxial Front Lighting)

& # ;% (Back lllumination)

«® v 3| 4 & /& (Direction Back Lighting)

¥ 575 & kR (Diffuse Back Lighting)
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