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Design of the Anti — Vibrate Photoelectric Positioning System for Super Blackboard
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Abstract: In view of the positioning requirement in application of “Super Blackboard” an anti — vibrate photoelectric positioning
system has been developed. Making use of microcontroller STM32F103 as the main control chip; and selecting photosensitive
resistance to detect the light; the matrix keyboard circuit is designed to save the resources of I/0 ports and shorten the time of
positioning; meanwhile; the cooperation of the chips and the circuits makes the system possess the ability of outputting the digital
information of position in real time. With the structure of slots and the installation of the laser head the system is suitable for
following working environments: these are large range of measurement and no blind area exists in the range of measurement
( keeping a certain precision in the whole range being measured) and the space of measurement is narrow and a certain vibration
exists. The test results of the prototype show that in the case of 2 m measurement range the system keeps the output error of the
position within +0.5 cm i.e. the precision is up to 0.25%.
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Fig.2  Schematic diagram of the installation

of single photoresistance
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4 Fig.5 Flowchart of scanning program

Fig.4  Circuit of matrix keyboard
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Tab.1 Experimental results of the prototype test cm
1 0.7 0.75 0.05 13 118.7 118.75 0.05
2 8.7 8.75 0.05 14 124.6 124.25 -0.35
3 15.6 15.75 0.15 15 135.2 135.25 0.05
4 21.2 20.75 -0.45 16 138.5 138.75 0.25
5 30.5 30.50 0.00 17 146.8 146.75 -0.05
6 37.1 37.25 0.15 18 153.2 153.25 0.05
7 44.2 44,25 0.05 19 165.4 165.25 -0.15
8 50.9 50.75 -0.15 20 168.1 168.25 0.15
9 67.9 67.75 -0.15 21 179.0 179.00 0.00
10 74.7 74.75 0.05 22 188.4 188.25 -0.15
11 83.3 83.25 -0.05 23 199.2 199.25 0.05
12 95.6 95.75 0.15 24 200.0 199.75 -0.25
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Fig. 6  Distribution of the absolute errors of test points
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