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Abstract—This paper presents the development of three virtual 
resistance meters using LabVIEW. The unknown resistance is 
measured in terms of a known resistance by employing (i) a real dc 
voltage source, (ii) a real dc current source and (iii) a virtual dc 
voltage source. In each case, ratio of two voltage signals is acquired 
by a single-ADC based multichannel data acquisition card employing 
a single ADC. Therefore error of the ADC gets cancelled, when ratio 
of two voltages is used in the final calculation of the value of 
unknown resistance. The first two VRMs use a real excitation source 
and are thus semi-virtual instruments whereas the third one is fully 
virtual as the excitation source is also implemented in the LabVIEW 
software along with DAC section of the data acquisition card. The 
VRMs have been successfully implemented. The principle of ratio-
metric measurement used makes the accuracy (uncertainty) of final 
measurement free from the uncertainties of ADC, DAC and the 
excitation source. 
 
Keywords: Voltage source, current source, DAQ card, ratio-metric 
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1. INTRODUCTION  

Low accuracy measurement of unknown resistance is usually 
done by using a low cost instrument like analog or digital 
multimeter. These instruments either pass a known current 
through the unknown resistance and measuring the voltage 
drop across it, or amplifying a known voltage across the 
resistance and measuring the current flowing through it. For 
higher accuracy, unknown resistance is measured by 
comparison with a known resistance using a potentiometeric 
circuit or Wheatstone bridge. The design and construction of a 
virtual ohm meter described in [1], in effect of a simulation of 
ohmmeter for laboratory demonstration and training. 
Reference [2] reports the development of an impedance meter 
using a voltage/ current pulse excitation. The instrument is 
semi-virtual as the excitation source is real one. 

This paper reports the development of three virtual resistance 
meters (VRMs) using LabVIEW software and a data 
acquisition card. The first two VRMs are semi-virtual as they 
use a real dc voltage or current source. The third VRM uses a 

virtual dc source and is, therefore, a fully virtual instrument. 
All the three implementation of VRM have been successfully 
tested and the results along with their analysis are presented 
here. 

2. PRINCIPLE OF RESISTANCE MEASUREMENT 

The two principles of resistance measurement used here to 
develop VRMs are described below: 

Resistance Measurement Using Voltage source  

A dc voltage source is used to excite a series circuit of the 
unknown resistance (R) and a known resistance (r), as shown 
in fig.1. The voltages across the series combination (V1) and 
that across the known resistance (V2) are measured by the 
same voltage measuring device. So, the unknown resistance 
(R) is given by 

R=(V1/V2-1)*r................................. (1)  

As, equation (1) involves ratio of two voltages measured by 
the same device, the systemic error of the instrument does not 
affect the accuracy of measurement of R. The equation also 
shows that the error of measurement of R comes directly from 
the error in r. For example, if r has an accuracy of 1%, the 
accuracy of measurement of R would also be 1%, except for 
random errors of the measurement. 

 

Fig. 1: Principle of resistance measurement using a voltage source 
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