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INTRODUCTION  
iDaq allows you to create virtual channels calculated from analog physical channels

1
. Virtual 

channels can be processed, visualized and logged in the same way as physical channels. 

This document contains a step-by-step example which shows how to create a virtual 

channel for a NI 9205 module. Notice that this procedure can be applied to any other DAQ-

mx devices.  

REQUIREMENTS  
This section contains the list of requirements users should know before getting started with 

Virtual Channels for iDaq. 

M INIMUM HAR DW AR E  R EQ UIR EMENT S  

Ensure that your computer fulfills the following hardware requirements: 

 Dual core CPU or higher. 

 2 GB RAM (4 GB is strongly recommended). 

 Display resolution 1280x768 or higher. 

 Mouse or other pointing device. 

 A DAQ-mx module. 

M INIMUM SO FTW ARE R EQ U IR EMENT S  

Ensure that your computer fulfills the following software requirements: 

 OS: Windows 7 or higher. 

 iDaq 3. You can download a free copy of iDaq at the following site: 

http://www.idaq-datalogger.com 

Notice that Virtual Channels feature is installed in iDaq by default. To check if this 

component is installed correctly, run iDaq and click on Configuration TABDevice Option. 

As shown in the following figure, Virtual Channel Computation should be in the list of 

installed components.  

                                                                 
1
 Virtual Channels are available for DAQ-mx devices 

http://www.idaq-datalogger.com/
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FIGURE 1  – DEVICE OPTION W INDOW  
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STEP-BY-STEP EXAMPLE  
Consider a DAQ-mx module NI-9205 where two pressure sensors are connected. This 

example shows how to create a virtual channel (that we call Differential Pressure) which 

represents the differential pressure between values measured by the two sensors 

connected to the NI 9205 module. Notice that this procedure can be applied to any other 

DAQ-mx module or board. 

 

1. Adding NI 9205 to the active device list 

First of all, add the NI-9205 module to the active device list. As reported in the 

following figure, click on Device TABADD from the iDaq main window, select DAQ-

mx from the list of supported devices, and select NI-9205 from the available DAQ-mx 

devices list.  

 

FIGURE 2  -  ADDING A NI-9205  MODULE 
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As shown in the following figure, you should see the NI-9205 module in the Device TAB. 

 

FIGURE 3  -  DEVICE TAB  WITH THE NI-9205  MODULE  

2. Virtual channel list 

As reported by the following figure, to create a new virtual channel from physical 

channels, open the Device Configuration Editor of NI 9205 and select  (Channel 

Settings) of the V.C.C Capability (Virtual Channel Computation). 

 

FIGURE 4  – SETTING UP VIRTUAL CHANNEL  

 As reported by the following figure, Virtual Channel Editor Window will appear: 
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FIGURE 5  -  V IRTUAL CHANNEL EDITOR W INDOW  

Virtual Channel Editor Window contains the list of all the virtual channels created for the 

device in use (in this case NI 9205) 

3. Definition of a new virtual channel 

In order to define the differential pressure channel from the two physical channels 

where pressure sensors are connected, click on   button and open the Virtual 

Channel Setting Window. 

 

 

FIGURE 6  -  V IRTUAL CHANNEL SETTING W INDOW  

Consider that the two pressure sensors are connected to channel ai0 and ai1, respectively. 

Insert a name for the virtual channel you are creating (Differential Pressure) and type the 

formula (ai0 – ai1). The following figure shows the Virtual Channel Setting Window for the 

Differential pressure channel. 



How to create virtual channels – Tutorial example 
 

 

10 
 

 

FIGURE 7  -  V IRTUAL CHANNEL SETTING W INDOW FOR THE DIFFERENTIAL PRESSUR E CHANNEL  

After channel definition, Differential pressure channel will be added to the list of Virtual 

Channels of the NI 9205 module as reported by the following figure. Press OK button to 

confirm. 

 

FIGURE 8  -  D IFFERENTIAL PRESSURE CHANNEL ADDED IN THE LIST OF V IRTUAL CHANNELS 
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4. Handling of Virtual Channels 

Once the Differential Pressure Virtual has been created, it can be visualized, processed, 

and logged in the same way as any other channel. The following figure shows the 

selection window of a generic ADD-ON for iDaq. 

 

FIGURE 9  -  32  PHYSICAL CHANNELS + THE CREATED VIRTUAL CHANNEL FOR THE NI  9205  MODULE 

As reported by the previous figure, after this procedure, the NI 9205 moduel has 32 

physical channels and the created virtual channel (Differential Pressure). 
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APPENDIX A 
The Formula field in the Virtual Channel Setting Window allows you to specify the relation 

you want to establish between the different channels: use the Variable names indicated in 

the table to type your formula. Double click on a variable to add a variable to the formula 

field. The following table shows the list of supported functions and operators. 

 

T A B L E  1 .  L I S T  O F  O P E R A T O R S  A N D  F U N C T I O N S  S U P P O R T E D  B Y  V I R T U A L  

C H A N N E L  C A L C U L A T O R  

Function / 

Operator 
Description 

+ Addition. 

- Subtraction. 

* Multiplication. 

/ Division. 

^ Power. 

( Left parenthesis. 

) Right parenthesis. 

E Enters E into the formula, where E represents the power of 10 exponent. 

abs(x) Returns the absolute value of x. 

asin(x) Computes the inverse sine of x in radians. 

asinh(x) Computes the inverse hyperbolic sine of x. 

atan(x) Computes the inverse tangent of x in radians. 

atanh(x) Computes the inverse hyperbolic tangent of x. 

ceil(x) Rounds x to the next higher integer (smallest integer x). 

cos(x) Computes the cosine of x, where x is in radians. 

cosh(x) Computes the hyperbolic cosine of x. 

cot(x) Computes the cotangent of x (1/tan(x)), where x is in radians. 

csc(x) Computes the cosecant of x (1/sin(x)), where x is in radians. 

exp(x) Computes the value of e raised to the x power. 

expm1(x) Computes one less than the value of e raised to the x power ((e^x) – 1). 

floor(x) Truncates x to the next lower integer (largest integer x). 

getexp(x) Returns the exponent of x. 
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getman(x) Returns the mantissa of x. 

int(x) Rounds x to the nearest integer. 

intrz(x) Rounds x to the nearest integer between x and zero. 

ln(x) Computes the natural logarithm of x (to the base of e). 

lnp1(x) Computes the natural logarithm of (x + 1). 

log(x) Computes the logarithm of x (to the base of 10). 

log2(x) Computes the logarithm of x (to the base of 2). 

rand( ) Produces a floating-point number between 0 and 1 exclusively. 

sec(x) Computes the secant of x, where x is in radians (1/cos(x)). 

sign(x) 
Returns 1 if x is greater than 0, returns 0 if x is equal to 0, and returns –1  

if x is less than 0. 

sin(x) Computes the sine of x, where x is in radians. 

sinc(x) Computes the sine of x divided by x (sin(x)/x), where x is in radians. 

sinh(x) Computes the hyperbolic sine of x. 

sqrt(x) Computes the square root of x. 

tan(x) Computes the tangent of x, where x is in radians. 

tanh(x) Computes the hyperbolic tangent of x. 
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USEFUL LINKS  
iDaq product page: http://www.idaq-datalogger.com/idaq.php 

iDaq ADD-ON Store http://www.idaq-datalogger.com/addons.php  

Support: http://www.idaq-datalogger.com/support.php 

NI Compact DAQ : http://www.ni.com/compactdaq/whatis  
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