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Improvement of size measurement polystyrene spheres of diameters
3 pm and 10 pm by optical microscope with CCD camera

Ki Young Jung, Byong Chon Park*, Ju Sik Kang*, Won Young Song and Beom-hoan O
College of Electrical and Computer Engineering, Inha University, Inchon 402-751, Korea
*Length group, Korea Research Institute of Standards and Science, Tajeon 305-600, Korea

(Received October 26, 1998, Revised manuscript received November 23, 1998)

Center Distance Finding (CDF) is a technique to find the sphere diameter by measuring the distance between two contacting
spheres. The focal spots of the sphere clusters are formed in the back-focal plane by the transmission-mode optical microscope
with the pseudothermal illumination source. Digital images taken by the CCD camera were processed by the software called
Global Lab Image. The centers of the focal spots are found and the spot positions are expressed in terms of the CCD pixel
elements, whose coordinates are calibrated by a heterodyne interferometer. The new CDF measurement system has been
developed, which are more advantageous in time and convenience than the existing system, while the measurement uncertainty
remains sufficient for its use as a magnification standard for optical microscopy. Two kinds of polystyrene spheres whose
nominal diameters 3 and 10 pm (NIST SRM 1962 and 1960) are measured with the uncertainty less than 1% at the confidence
level of 99%, and the results are compared with the results of National Institute of Standards and Technology.



