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Design of Experiment System for Focal Length Measurement of
Lens Based on CCD
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Telecommunications , Nanjing 210003 , China)

Abstract; The CCD-based experiment system is based on the traditional magnification method to measure the focal length and it uses
CCD instead of the human eyes to achieve digital measurement. Meanwhile, the motor control console is used for stepper precision which
significantly improves the accuracy and automation. The key to focal length measuring system is whether it can meet the real-time and fo-
cus accuracy in image clarity evaluation function. An improved definition evaluation algorithm called improved gray—difference evaluation
has been proposed to improve the speed and accuracy of evaluation algorithm. And the quality of system has also been improved. Optical
imaging system has been built in experiment and Matlab is used as a software development platform. It is convenient to set up the experi-
ment system with high degree of automation and easy operation. Experimental results show that the system is accurate to measure the focal
length of positive lens and the requirements of experiments have been met which the focus time of improved evaluation function is 3 times
faster than traditional definition evaluation and that repeatability of measurement accuracy is better than 1% .
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k1 MELER

A ARdEE/mm QR /pix  WEAE/ mm K/ %

1 30 27.600 0 30.189 3 0.63
2 30 27.512°5 30.102 3 0.34
3 30 27.600 0 30.189 3 0.63
4 30 27.532°5 30.122 2 0.41
5 80 77.750 0 80.038 4 0.05
6 80 77.636 4 79.925 5 0.09
7 80 77.727 3 80.015 8 0.01
8 80 77.636 4 79.925 4 0.09
9 200 198. 666 7 200.229 6 0.11
10 200 198.647 5 200.210 5 0.11
11 200 198.633 3 200. 196 4 0.10
12 200 198.333 3 199.898 2 0.05
13 225 221.363 8 222.790 5 0.98
14 225 221.686 3 223.111 1 0.84
15 225 221.213 8 222.641 4 1.00
16 225 221.363 8 222.790 5 0.98
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