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Fig. 1 Correspondence subset matching of the left and right views
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Fig.3 (a)Speckle 1; (b)original image of observed area; (c)observed area with a speckle pattern
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Fig. 4 (a)Speckle 2; (b)original image of observed area; (c)observed area with a speckle pattern
S R G5k AR o fih 2 =2 0 AR 2 I B &R 45 (PMILAB DIC-3D 2014) . A AL/ : Point Grey, £
5 :GRAS 50S5M-C, #HHL 4333 2448 X 2048pixels; it H E £ Schneider Tk 83k . £ 50mm; 7 A AL
5Bk Z AN 20mm $2 Bl L 4 /N7 . 4 e S TE) 2 B L 2 AHAILIE 1 2 D 10° 5 4 FH 4R kS fi 4% 79 LED
DGR 3 B R T IR TS B Sk A ARG O 4 | T IR 2 IO L 48 R BRSO B R AR B
PrE BT 12X9 i (BB 1mm (9B & AR E MR . S250 2R 58 Sbr g A Bl 5Ca) (& 5(h) s .



o5 4 ) IR AE . HE T DIC Ay B 2k AR — 4k T2 500 v o ) 503

F5 (DEBRG; (WrER: (obsEE
Fig.5 (a)Experimental system; (b)calibration board; (c)calibration image
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Fig. 6 (a)Three-dimensional shape of speckle 1; (b)two-dimensional shape of speckle 1; (c)spatial plot curve
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High Precision Three-Dimensional Morphology Measurement
of Printed Circuit Board Based on Digital Image Correlation

ZHANG Xian', SU Yong®?, ZHANG Yong', DING Xiao-hua’, YU Qi-feng’, ZHANG Qing-chuan®
(1. Nanjing PMLAB Sensor Tech. Co. , Ltd. , Nanjing 211300, China; 2. CAS Key Laboratory of Mechanical Behavior and Design of
Materials, Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China; 3. National
University of Defense Technology, Changsha 410073, China)

Abstract: In production process, high precision real-time measurement of 3D product morphology is an
effective means of quality monitoring. and has urgent requirement. Based on the three-dimensional
digital image correlation (DIC-3D) method, the step like solder joints and printed circuit on printed
circuit board were measured in full field, three-dimensional morphology data, such as the size of
solder joint, the line height and width of printed circuit etc. were obtained. The in-plane and out-
plane morphology data were collected by step gauge meter and compared with that from DIC method.
Experimental results show that three-dimensional digital image correlation method can measure
printed line step with ten microns height, and its precision is up to 3 micron in printed circuit board
morphology measurement. For 500X500 pixels image, the reconstruction speed of stereo image is less
than 1 second, under the condition of i7 4790k CPU hardware, the step size 3 pixels and sub area 19 X
19 pixels, which can satisfy the on-line real-time detection of the circuit board.

Keywords: digital image correlation; printed circuit board; three-dimensional morphology



