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1. Introduction
More than 100 digital multimeters (DMM) with-

out communication interface are calibrated at NPP, 
and this process takes a lot of time and is related to 
the increased probability of making mistakes by the 
operator who enters the measured values.

In order to optimize the calibration, an automated 
workplace is prepared that uses the possibilities of 
text optical recognition at LabView and automated 
calibration procedures at MET/CAL.

2. Automated workplace
The automated workplace has a number of advan-

tages in comparison with the classical one, such as:
- Decreased probability of error occurrence 

in the course of obtained results processing;
- Absence of an operator’s error;
- Large volume of operations performed;
- High productivity;
- Displays with friendly human-machine 

interface and possibilities for developing additional 
displays and modification of the present ones;

- Reliable data archiving and its visualization 
on graphical displays;

- Analysis of the data from the archive;
- A possibility to modify and supplement the 

software and the hardware without significant cost.

3.  Automated workplace structure
Fig. 1 presents the flow chart of the workplace 

including a personal computer with a GPIB control-
ler, a multifunctional calibrator, a web camera and a 
digital multimeter.

The software part is implemented by two separate 
subprograms:
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Fig.1. Flow chart of an automated workplace

• for the optical recognition of DMM values 
measured: LabView medium, which uses NI Vision 
Assistant and NI-IMAQ driver for USB Cameras.

• for the calibrator management , calculation 
of errors and recording of measurement  results: 
MET/CAL software, Fluke ownership.

4. Calibration procedure and software. 
The work with the automated workplace, shown 

on Fig.2, undergoes four separate and important 
stages:

 
Fig.2. vi main display
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Fig.3. vi flow chart 

1. Setup; 
2. Measurement; 
3. Data recording;
4. Document report generation.
During the first stage the camera is manually 

set up to align with the DMM display, the image is 
transformed to be 256 shades of gray, and the display 
area (ROI) is chosen, on which the optical recogni-
tion will be performed by NI Vision software: OCR 
Training Fig. 4.

 
Fig.4. NI Vision work pane

The software processes and recognizes the image 
of the recorded digital multimeter display, the text 
symbols and the decimal digits.

 
Fig.5. Work pane with recognized digits

During the second stage the selection of multi-

meter scope takes place, installation of the calibra-
tor, recording of measured value in a text file and 
consequent error calculation.

During the third stage data recording takes place. 
The second and third stages are performed by MET/
CAL software, and a part of the automated calibration 
procedure is shown on Fig. 6.

 
Fig.6. MET/CAL procedure

Calibration points correspond to the laboratory 
methods. For each point the following is performed 
consequently:

• Setting values at the calibrator output ac-
cording to the methods points;

• Setting time for identification of readings; 
• Reading the text file containing the result 

from the value, measured by multimeter;
• Calculation of the allowable error, visualiza-

tion and record in the results database.
After the processing of the last point from the 

automated procedure, you should start stage 4, docu-
ment report (calibration certificate) generation, Fig.6.

5. Conclusions
The adaptation of the automated workplace re-

duced significantly the time for calibration of digital 
multimeters without communication interface and the 
probability of entering wrong values by the operator 
working with the multimeters without communica-
tion interface.
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Fig.6. Calibration certificate 
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