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Development of a prototype for recording of force calibration data using machine vision

technology
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Abstract

In the field of force measurement, load cell is an instrument for measuring force in
many material testing applications, ranging from small force as testing food products to
large force as testing properties of steel for construction. Generally, the calibrations of a
reference load cells are carried out according to standard procedure such as ISO 376.
The calibration-data-collection period of this standard take about 3 to 5 hours. During the
calibration period, the operator needs to write down the reading results of instrument into
the calibration sheet and then input the results into calibration file for calculation. From
past experiences, there were many mistakes from this method of recording of the
calibration data.

The purpose of this research is to develop a prototype system for automatic
recording of calibration data using machine vision technology. Real time camera and
computer system is used to capture the image of the reading from the instruments during
calibration. The reading image will then be translated to number using optical character
recognition (OCR) technique and saved to the calibration file. With this machine vision
based method of recording of the calibration data, the human error of recording will be
eliminated. This can improve quality of force calibration work and also other force
measurement applications in Thailand.

There were 3 main categories of experiments in this study to verify the performance
of the system when calibrating a load cell. First, verifying the performance of the character
recognition software by reading measurement data from various models of indicator
devices connected to load cells. Second, testing the versatility of the system when used
under various conditions such as different room illuminance or different distances, and,
third, verify the performance of the system when used in full calibration experiments in
accordance with ISO 376.

The experimental results reveal that the system is easy to operate and accurately

reads data from all tested models of force measuring instruments. The system was also



versatile enough to be used under various conditions. The full calibration experiments on
the force proving instrument gave 100% accurate results in recording and processing.
This machine vision system can be efficiently used for recording and processing of force

calibration data to assure the quality of the calibration process.
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