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– shadow moiré 157–158, 308–309, 316,

318–319, 321
morphological operation 77, 79
motion detection 78–79
Mueller matrix 371

n
noise
– 1/f-noise 65–67
– digitization noise 128–129
– fixed-pattern noise 56
– grid noise 306–307, 309, 318–319,

321–326, 335, 337–338, 342–343
– kTC-noise 64, 67–68, 80
– random noise 76, 101, 127, 316, 327
– readout noise 56, 127–128
– shot noise 65–66, 76, 80, 127–128
– thermal noise 65–67
nondestructive evaluation 391
nonlinearity 122, 126, 329–330, 335
numerical aperture 31, 107, 125, 282

o
off-axis 18, 107, 279, 281
optical coherence tomography 247
optical flow 185–186
optical path length difference 233
optical system 12, 14–19, 30, 49–50, 53–54,

58–59, 236, 256, 300, 370

p
paraxial approximation 12, 17, 33, 47, 50
phase
– phase jump 130



Index 431

– phase map 83–84, 87–89, 111, 129–130,
132–133, 137, 242, 244–245, 250–251,
258, 279, 300, 313, 316, 339, 342

– unwrapped phase 84, 270, 277, 299, 314
– wrapped phase 84, 87–89, 111, 129, 137,

244, 265, 270, 287, 291, 299, 329
phase shifting
– spatial phase shifting 88, 107
– temporal phase shifting 86, 102
phase stepping 107, 237–238, 265, 333
phase unwrapping 84, 129–131, 133–135,

137, 139, 265, 270, 307, 313, 315, 317, 321,
328, 341–342

photodetector 57, 60, 63, 65, 351
photodiode 57, 61–65, 82
photoelasticity
– reflection photoelasticity 170, 368,

381–383, 387–388
photoelectric effect 47–48
photomechanics 229
photometry 50
piezoelectric 102, 236, 252, 267, 343
pinhole camera 49, 216
pixel pitch 58–59, 61, 112, 297
pixel size 216, 265
Planck’s constant 60, 349
Planck’s law 348–349, 354
plastic region 147–148
point source 6, 10, 44, 322
point-by-point 154, 159, 162, 181
Poisson’s ratio 171, 192, 210, 228, 230, 242,

346, 355
polariscope 167–170, 368–382, 385–386,

389, 391–392
polarization 3–4, 7–9, 34–38, 44–45, 101,

104–105, 241, 267, 279, 334, 370–371, 374
polarized light 3–4, 6, 44, 231, 334, 367, 377,

382
polarizer 6, 36–37, 334, 370–377, 391
Poynting vector 3
pressure sensor 165, 172–173, 175,

177–179, 257, 259
principal plane 16
principal point 14
printed circuit board 285
profilometry 303–308, 310–338, 340,

342–343
projector 113–114, 136, 138, 316, 331–332,

334–336, 342–343

q
quantum efficiency 56, 60
quarter wave plate 35

r
radiant flux 352
radiation 21–22, 39–40, 47, 49–50, 54, 165,

304, 348–349, 352
radiometry 49–50
radius of curvature 12–13, 33, 45, 107
ray
– chief ray 53
– marginal ray 53
– ray-tracing 50–52
reflection
– reflection coefficient 8–9, 81, 248
– total internal reflection 7, 9, 42
reflectivity 22, 126, 252–253, 280, 311–312,

322, 352
refraction 7–9, 11–13, 51–52, 367, 369
refractive index 2–3, 5, 7–8, 10–11, 20–21,

31, 40, 42–43, 45, 55, 80, 104, 106–107, 155,
248, 254, 257, 261–262, 367, 369, 379

regularization 186, 188, 213–214
residual 44, 78, 99, 156, 165, 181, 184, 186,

189, 191, 195–196, 212, 222, 363, 365,
367–368, 391

resolution
– angular resolution 31–32
– spatial resolution 31–32, 56, 81, 89, 101,

109, 111, 204, 206, 222, 224, 229–230,
252, 268, 282, 287, 289, 297–299, 301,
306, 310, 315, 318, 326, 357

resonator 39–41, 45
retardation 367, 369–372, 379, 381–382,

391–392
RGB 290–292, 335, 380, 390–391
rigid body movement 263
Ronchi ruling 333

s
sawtooth image 84, 89, 96, 109, 132–133
sensitivity 58–60, 66, 84, 113, 120–122, 129,

134–137, 175, 184, 195, 197, 221–222, 230,
236, 239–241, 244–245, 258, 263, 266–269,
278, 285, 287, 289–290, 295, 297–300, 302,
327, 331, 349, 354, 357, 360, 363, 365, 383

sensitivity vector 84, 175, 240, 244, 263,
266–267, 297, 302

shading 331, 338–339, 341
Shannon theorem 279, 281, 297
shape reconstruction 216, 218, 340
shearing distance 262–264, 266, 268–269,

271, 273–274, 277, 298, 301
shearography 158, 163, 173, 175, 177–179,

230, 262–271, 273–275, 277–278, 298,
300–301

shutter 64, 67–69, 127, 241



432 Index

signal-to-noise ratio 50, 91, 99, 328
Snell’s law 7–9, 12
specific heat 346–348
speckle
– objective speckle 231
– speckle averaging 239, 266, 271, 273, 301
– speckle correlation 158, 175
– speckle field 131, 236, 265, 269, 280, 299
– speckle pattern 24, 43, 111, 130, 158,

229–235, 237, 239, 241, 243, 245, 256,
262–263, 265–267, 269, 271, 273, 275,
277, 297–298, 304

– speckle phase 130, 132, 237–238, 263
– speckle size 24, 232, 235, 266, 299
– subjective speckle 230
spectral range 48–49, 60, 72
spectral width 25, 41
St. Venant’s principle 384
Stefan-Boltzmann 349–353
stereo vision 216–218
Stokes vector 371–373, 377–378, 381
strain
– linear strain 149
– plane strain 209, 228, 367
– principal strain 149, 156, 160, 170–171,

180, 369
– shear strain 145, 215
– strain invariant 346
– strain witness 355, 359, 382–383
strain gauge 159–160, 162, 164, 181,

204–206, 348, 354, 365
strain-optic law 170
streamline fillets 163
stress
– assembly stress 164, 168
– normal stress 143, 161, 163, 180
– plane stress 146, 171, 180, 209–210, 367,

382, 387
– principal stress 148–150, 154–155, 159,

163, 180, 369, 372, 385–387
– residual stress 363, 365
– shear stress 143, 145, 150, 163, 180, 389
– stress concentration 141, 151, 153, 156,

160–162, 171, 391
– stress concentration factor 151, 171
– stress tensor 143–145, 149, 151, 178, 180,

346, 390
– yield stress 150, 179, 348, 362
stress intensity factor 388
stress-freezing 378, 384, 386–387
stress-optic coefficient 369
stress-optic law 369–370, 372, 374, 383, 390
stroboscopic illumination 239, 295
structured light 304–305, 310–312, 338, 342

super luminescence diode 251
surface geometry 305, 318
synthetic wavelength 101, 114, 134, 304

t
Tardy compensation 376–377, 380
tensile test 205–206, 228, 241, 244, 299, 348
thermal conductivity 346, 356
thermoelastic constant 347, 354–355, 359,

361, 363
thermoelastic effect 345, 347, 359, 363
thermoelastic stress analysis 159, 161, 163,

345–346, 348, 350, 352, 354, 356, 358, 360,
362, 364, 366, 387

thermography 1, 345, 348–349, 351, 356
thresholding 78–79, 314
time-average 157, 178
time-edge effect 383–384
topography 257, 303, 316, 318, 337–340, 342
transmission 7, 21–23, 93, 102–104, 114,

125, 156, 160, 165, 167–169, 178, 192, 257,
310, 312, 322, 328, 334–335, 376, 390

triangulation 304–305
TSA 159, 164, 345–346, 352, 354–358,

361–365
TV-holography 173–175
tympanic membrane 337, 340

v
V-number 43, 45
van Cittert-Zernike theorem 231
vibration 19, 24, 89, 104, 115, 127, 155, 157,

230, 235, 237–239, 241, 269–270, 274–277,
279, 292–293, 295–296, 298, 301

video 48, 58, 66, 69–71, 75, 79, 89–90, 109,
134, 235–236, 241

w
wafer 58, 61, 165, 172, 238, 259, 301
wave
– circularly polarized wave 4, 35
– electromagnetic wave 1, 3, 5, 7
– elliptically polarized wave 35–36
– evanescent wave 9
– extraordinary wave 34
– linearly polarized wave 2, 5, 35–37
– monochromatic wave 2, 280
– ordinary wave 34
– plane wave 2–7, 10, 28–29, 34–36, 214,

269
– reference wave 24, 83, 86, 91, 100, 102,

104, 110, 173, 177, 229, 236, 241, 252, 254,
263, 269, 279–282, 285, 287, 297

– spherical wave 6, 10, 33, 269



Index 433

wave equation 1
wavefront 10, 26, 32, 83–85, 88, 91, 101,

109–110, 130
wavelength 2–3, 9, 11, 17, 20–21, 24–25,

30–31, 35, 41, 43, 45, 47, 49–50, 55, 59–60,
62, 83–84, 101–102, 105–107, 113–114,
134–136, 165, 171, 195, 206, 229, 247, 251,
256, 260–261, 282–283, 285–286, 289, 297,
299, 302, 304, 334, 348–354, 359, 369–370,
372, 374, 380, 391

wavelet 316
white-light 81, 106, 112–114, 374

Wien’s displacement 350
Wiener-Khintchine theorem 253

y
yield criterion 150, 180
Young’s double-slit experiment 19–20, 26
Young’s modulus 171, 230, 242, 346, 348,

355, 361, 383–384

z
Z-transform 115–118, 123




