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3D shape measurementmethod with max~difference
color-cod ng structured light

ZHU Qing-yi, SU Xian-yu, X IAO Yan-shan, X\ANG L i-qun
(Deparment of Op-Electonics Science & Technology, School of Electronies & Infomation Technology, Sichuan University,
Chengdu 610064, China)

Abstract: A 3D shape measurement method using max-difference colbor-coding structured light is suggested © awid
comp licated phase-recover process in three-dimension sensing, A\pattem of exclusive color sequence isobtained and a relationship
betveen gatial location and color is established The\ differénce of neighboring colors is maximized s that they can be
distinguished easily Pmjecting the color-combination fringe<to the object and reference p lane respectively, o images are taken
The height of the object can be recovered by edge-detection and triangulation Thismethod has been implemented and proved o be
fast, precise and noise-immune
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Table 1 Color choosing

cobor r value g value b value exp ression
red 1 0 0 (1,0,0)
green 0 1 0 (0,1,0)
blue 0 0 1 (0,0,1)
cyan 0 1 1 (0,1,1)
magenta 1 0 1 (1,0,1)
yellow 1 1 0 (1,1,0)
white 1 1 1 (1,1,1)
black 0 0 0 (0,0,0)
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Fig 1 Color classification rule
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Fig 2 mage taken from the reference p lane
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Table 2 Part of height look-up table

color Omm 20mm 40mm 60mm 80mm 100mm
red 218 3 229 4 240. 9 253 3 266. 0 279. 3
blue 2325 243 6 2551 267. 5 280. 2 293 7
white  247. 3 258 4 270. 0 282 4 295 1 308 4
red 2617 272 8 284. 4 296. 6 309. 6 3230
blue 2769 288 1 299. 8 312 1 324. 7 337. 9
green  290. 3 301 5 3130 3255 338 2 351 8
blue 305 3 316. 7 328 3 340. 5 353 0 366. 3
green 320 5 3316 3430 355. 5 368 4 38L 5
blue 3345 346. 0 357. 6 370. 0 382 7 395. 8
red 348 7 359 7 371 4 383 5 396. 4 409. 8
white 363 1 374. 2 386. 0 398 3 410 8 424, 4
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Fig 3 System structure
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Fig 4 Encoded fringe
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Fig 5 magesobtained from experiment
a—background b—deformed fringe c—background removed
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Fig 6 Flowchart of edge detection
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Fig 7 Results of edge detection
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Fig 8 Reconstructed object
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