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Demo of Temperature data acquisition system
Using Lab view
Hello all, welcome to the module. So, in the last video we discussed the datasheet of the
temperature sensor that we are going to interface to the PC. We have also seen the datasheet of
data acquisition device NI USB 6008 data datasheet of USB DAQ device. And we discussed
about what different channels, how many channels that analog channels this DAQ device has at
the same time how many digital ports that device has. And the internal construction or internal
circuit of blocks internal circuit blocks of the DAQ has been discussed. Now, in the last video we

have also seen the connections to interface the sensor to the ESP DAQ.

Now we will use a LabVIEW software, we will integrate the data acquisition device to the sensor
and the data acquisition device to the laptop such that the change due to the temperature which is
reflected as an output voltage will be acquired by a data acquisition to the PC and it displays the
temperature corresponding temperature output in terms of voltage. Since our idea was to
understand the room temperature, what we do, we will convert this corresponding voltage value
into an output, we will represent it as any degree centigrade so that the room temperature can be
displayed in the PC.

So, the process of integrating the process of developing a code or making a code using a
LabVIEW software and the display of the temperature value will be discussed in this video

session. So now, as we have already seen in the last video.
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So, this is the USB DAQ we discussed, and we have already made the connections to
connections from the sensor to the USB DAQ and this is our LM35 sensor which is connected to
the RMC cable. Now, since the connections are made, this is a port the place where we will be
integrating. So, this place so here we can see the LM35 temperature sensor which is connected to
the RMC cable, and which is interfaced directly to the USB DAQ. Then the cable USB cable
will be connected to NI DAQ and the other end of the USB cable will be connected to the laptop

so that we can detect the USB DAQ in the laptop. Now we will see we will go to the laptop.
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So, I am opening a new VI. So, in the lab view, here we have two different panels, this is called
Front panel and this is called the right side panel is called Block diagram. So, the Front panel is
called User Interface Module. So, when the program is running user will have interaction only
with the display devices as well as a control which are placed on the front panel. So, based upon
the selection of these parameters, the corresponding values will be taken by the block diagram
and it will be given as an input to the next subsystems or next to functions or next blocks that we

are going to place it here.



So, while the program is in running state, no user will have an interaction with the block diagram
panels at all. So, this block diagram is nothing but lines of code which we write in any
microcontroller programming. So, since it is a graphical user interface, since it is a G code.
LabVIEW is also called as the G code. So, the lines of code will be completely eliminated, it will

not be available in the LabVIEW software.

Instead, there are different icons available, which we have to drag and drop onto the block
diagram and connecting them using a wire. So, the lines of text are very, very small, provided if
you require or if you are interested to write in terms of a C code or a text code are a function
based code or MATLAB code there are toolboxes available in order to do that. So, now, what |

will do I will interface | will connect the DAQ USB cable to the laptop.
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Then to understand the connection, we can open a Max, Max is generally sandwiched between
the LabVIEW software and a PC. So, all the drivers all the instruments connected to the PC can
be visualized in the measurement and automation explorer window. Now, since we have
connected the device, the device has been detected by the software. So, here we can see a pop-up

window has appeared indicating NI USB 6008 the device one NI device monitor.

So, the device which we have connected is NI USB 6008. So, if you want to write a code here,
once you get a pop up before opening the LabVIEW software, we can even just click on this
point to begin an application with this device or if you want to open a max window even that can
be opened using the pop up window.
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So, if you go to the max measurement and automation explorer in the second tab on the left side
under my system, there is devices and interfaces column just expand this tab so that we can see
what all the devices are that have been interfaced or connected to this particular system. So, here
we can see USB 6008 is already interfaced we can see and it is represented with Dev1l, the one of

course in case if you want we can even change that now minimizing it.

So, to acquire the data using the NI USB 6008 to the PC. So, we have to write lines of code, I

will show you the simplest way using Express ways instead of going with the low level ways



where you have a more flexibility to acquire the data from the device. | will simply use Express

VI, so where the name itself says that experts, within an instant you can create the file.

(Refer Slide Time: 07:31)

1B Urtitied 1 Bock Diagram

Fle Bt View Project Opente Tods Window Hep

4~ Funchons
Progammindy

PR AN Y K W@ | Upthpiatonfort v {ov & = = [
S 4 — — =
B B % O — - <
Stnctures Amy  Chate, Con & g L
(e = —— Sructres Amy  Chater Cuass &
7] (] Vanart
B ® o) - - =
Nmec  Boolen Smg Eg L L=k
~ - — Humere Soclean Stong
B o =
id \ = - -
Cemparson Timing Dialog & User &
tefice » 0 \
- (o . Compiracn Timing Dialog & User
- % Inteface
1] i) - — —
Flel0 Waveform Apglicatin a.
= | @
v - = Fiel0 Waveom  Applcation
aw L o Control
4 g - - o=
Syncheonzabon  Graphics & Report o ‘) ';ws
Sound Generation - .
Messurement V0 ) Syncheonizbon  Graphics & Repot
W ) Sound Gerermion
Vathemaics »
SgralProcessmg »
Data Commsication »
Connectivity »
Contrel & Simulation »
Express »
Addons »

| untited 1 Bock Dngram 4o Functons Q search =
File Edt View Proect Opente Tools Window Help Programming D‘
B EN § Y w@ | tphpiatenfort v for T e - -
B B |
Sctres Amy  Chate, Gt &
Vanant
m [} &
4 ® B
Humere Boolean Simg
» 0 =2
Comprisen  Tmng  Daloglr
Interface
B B %
Fiel0 Wadom  Agglcaton
Control
o 3 ()
o w0 %
Synchvonizaton  Graphics & Repot
Sound Gereetion
Mesurerent 1O »
nnanect 10 »
Mahemts »
SqralProcessng )
Dea Commonication BRI
Connectty ) - . — o
Contrel & Simudation ) % g
/™ ) |
Y s 0 g
it .
N oo Sagnal s utpst qMany
Selecta ¥l — o
Real-Time ) E I
FPGA itetace ) biecContiel  Arth & Compar




B Untited 1 Block Duagram Foactions Q Sexch - 0
Fle Edt View Progct Opente Tools Wdow Help Pregamming »
B AN Y X W@ 2| tpthpplatenfort v for T e -

& I
Stuctres " &
B D)
Humerc Boolean
» 0 \
emparson Timing g & Us

o pplcat
G J

~ - [

o ¥

J.- J L m -

heoniaten  Graphics & Pepos | e

Sound Genertion N )

Vesersent /0 » DAQAssst | Inst Orves
et 1O »
Mahematcs » F [7‘ @
SignalProcessng ) b i)
Dots Comicabion ) 1 Bpes SmuateSig  SmAmSg  Acquire Sound
Comectvty i—=
ot @B @
Exprss
Wt |t Puotlhe FieDutg
Addons. )
SeectaVl — :
o v @ |l
FPGA e ) brecContrl N-OMM

So, in order to access the Express VA related DAQ, you can right click on to the block diagram
window. So, you can see a palette pop up when you right click on the block diagram window.
This is called functions palette, under measurement 1/O or under Express window you can
observe input and output this. Input and output is relevant to what are all the devices it need not
be only for DAQ input output, it can even for the visa input output and any other Express related
VI or virtual instrument or sub programs or sub VI’s will be available at this particular place. So
since, it is a data acquisition device, which we have to acquire the data from, I will be selecting

DAQ assist data acquisition assistant DAQ meaning data acquisition.
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Select it once you click it, the window will be created here. So, since it is an express VI, the
program will automatically pop up with a new window where user has to select the properties or
different parameters in order to access the acquired the data from DAQ. So, what we have to do,
any process in order to acquire the data from the real world to the PC, we have to give some

instructions to the PC.

What type of a signal we want to acquire whether you want to acquire is first of all you have to
indicate whether you want to acquire a signal or a generated signal meaning you are taking the

data into the system or you are giving the data from the system to the output world.
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Then once you make a selection accordingly, to create a new task considering the fact that the
signal has to be acquired by the PC. So, | am selecting an acquire signal. And there are different
ways of different types of signals we can acquire. Since this particular USB DAQ supports with
analog, digital and accountant input, so we should provide a few more information to the PC to

create the background file that is required to acquire the data from the PC, from the USB 600.

So, since our intention was to acquire, the output voltage is produced by the active sensor in
which in this case is a temperature sensor as a temperature sensor gives an output in terms of

output voltages. So, we require to acquire analog input which is a voltage.
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Even in the analog there are few other modules available, data acquisition devices available
within NI or third-party modules too. So, when you interface it, what it does in the sense, it has
an onboard signal conditioning modules to the data acquisition device because of the existence of
presence of the onboard signal conditioning circuits. We can directly acquire the data from the
temperature sensor or from the strain gauges or from say a mic or even from the IEP based
sensors so that after acquiring the data it automatically process amplifies filters and gives in

terms of the physical measure and parameter.

What | mean in in our today's experiment since we are using a simple DAQ system where it does
not have any kind of signal conditioning circuits to convert from the resistance to voltage or from
other physical electrical parameter to the voltage and amplify the signal and the filtering of the

signal and represent in terms of degree centigrade. In our case we have to build all the systems.

But there are a dedicated data acquisition devices available in the market where interfacing
particular sensor, it automatically converts the electrical parameter change into a voltage,
acquires in terms of a voltage and again process the analog acquired analog input data. And

converts with respect to the output value or displays in terms of the physical measurement value.

What | mean in case if you are interfacing a force sensor, which is a strain gauge based force
sensor and as we discuss a two element varying bridge, single element varying bridge, four
element varying bridge, which helps us to convert resistance to voltage and produces an output

voltage. Using such a module when we interface a load cell to such a modules it automatically



displays the force value instead of representing in terms of a voltages it automatically displays in

terms of force values.

How it is being done, since we know the sensitivity factor right since we know the base
resistance in that case since we know the sensitivity factor by providing the sensitivity factor
which we observed from the datasheet as the user has to provide some information to the PC. It
processes the data based upon that the analog acquired input voltage will be converted to the
corresponding physical measurand or the force in that case and displays in terms of a force

values.

Since this is a simple DAQ all the procedure we have to follow up here. So, it can only measure
in terms of voltages, it cannot measure the strain, but provided if you consider a proper signal
conditioning circuits relevant to that with the C DAQ module or with other PXA modules or
some other data acquisition modules you can even display in terms of temperature too. Similarly

strain, current, resistance, frequency and some and some other position kind of sensors.
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Also, we have Sound Pressure there are modules available for the sound pressure, acceleration
and velocity sensor and so forth. And as we discussed about the bridges, V by V custom voltage
with excitation. So, in this case, | am selecting your voltage. So, based upon the device that you
connect the available number of channels with the device will be displayed at this point. So
since, as we discussed our intention was to acquire a differential data. This USB DAQ can
support up to 4 channels, but whereas if we are using a single ended it will be supported with 8

channels.

So, here if you see since we have not selected whether we are going with a single ended data or a
or a differential data. So, all the available channels, 8 channels with reference to single ended
ground is shown here. So accordingly, since the sensor is connected between second terminal as
the third terminal is internally grounded. So, what we can do, we can take a single channel and
finish it off.
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Now remember, we discussed about two different cases when we are acquiring the data, so, one
is about reference range. So, the effect of the reference we have already seen. So, the number of
levels the minimum voltage, since ADC resolution will decide the number of levels that voltage

input reference voltage will be divided and the lowest value threshold for each level will be

So, since here we are not going more than 1 volt. So, the maximum voltage and setting it to one
in voltages and minimum is O we do not need a negative voltage here since we are connecting it

to with reference to the ground. So, the voltage will be represented in terms of volts only.
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Now, the configuration either you can go with RSE and differential configuration as we have
already seen, so, | will show you with a differential configuration now. So, because of which the
third terminal of analog the terminal of USB DAQ 6008 is connected to the fourth the terminal
four terminal is ground. So, we do not need any custom scale. There are different types of

acquisition one sample on demand means whenever you require it acquires the data and displays.

Then hardware time, if you can connect it to a hardware, where based upon that the timing signal
receives from the hardware it can acquire n samples, how many number of samples and at what

acquisition rate that you have to acquire will be decided samples to read how many number of



samples. The time to finish the acquisition depends upon how many number of samples that we

require to acquire and what it is sampling rate.

So, if the sampling rate is 1 kilo and the samples to read is 1 kilo it takes one second to acquire
all the 1000 samples whereas if the sampling rate is 1 kilo and the sample student is 10 Kilo it
takes 10 seconds, it is understood because per second this is the rate this is how it will acquire
the data. And since we require 10k it requires 10 seconds straightforward. And how does rate
depends rate tells you what kind of a signal or what frequency of the signal that we can take we

can record.

As per the Nyquist criteria, the minimum number of samples required to acquire input frequency
signal is the twice that of the frequency of the input signal. But that is only the minimum number
of which mean that to understand about it is a frequency very few parameters of the signal that
two times the input frequencies. But if you want to extract the more information from the signal,

it should be always 5 to 10 times the input frequency.

So, in this case, since it is a simple DC you can change with respect to your rate. And in case if
you want to remove the noise what we can do, you can acquire at sampling rate of 1k or even
500 or even more than that, read first 100 samples or 200 samples average it out so that you can
give a noise. More number of samples you are averaging it out so that the noise the noise will be

very less.
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Then continuous sample. So, in this case once it reads these many number of samples the system
will stop or the program will stop. Again, if you want to acquire the data you need to acquire.
But where is the continuous samples? Once the acquisition is done again it starts the new
acquisition that acquisition will never stop until unless you force stop the complete operation or
you create a stop button and stop the operation. Continuous samples is nothing but putting n

samples in a while loop or a for loop. So, | will show you the difference between all three.

Since | am selecting one samples and one sample on demand and only when the user requires to
acquire the data, only then it records the data and displays that instantaneous voltage value. In

order to quickly look into that, we can simply run this to see the voltage value. It is at 300 milli



as we know 10 milli volts per degree centigrade, the room temperature is around 30 degrees now.
Blowing air onto this it is randomly changing from 1 or 2 degrees as we cannot change more
than that. So, that means suppose if I remove the sensor, great, yes, no value. So again | am
connecting it back. We can see the temperature roughly around 30 degrees.
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Now, if you want to understand the connection diagram, here you can see as we are configured
in the differential mode. So, since it is a differential mode the positive and the negative terminal
should be connected between second and the third channel, reversing the terminal that is

swapping these terminals will display and in a negative value.

So, this is how. Whereas if the connection is made instead of differential, if the connection is
made as RSE. Now you can see that as long as CH- is connected to any of the ground, need not
to be connected to the third terminal and need not to connect with any channel. If we connect it
right it acquires the data because it references to the ground. So, that is an intention in the

previous video, we have made the output from the temperature sensor connected only to the



second channel since we are planning to connect to RSE configuration single ended reference
ground.
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In case if you use a differential mode take a wire and connect between third terminal and the
fourth terminal so that the fourth terminal is already grounded so that the third terminal is the
negative value is also ground, which means that though the system is capable to measure RSE
we are externally connecting the negative terminal of an instrumentation amplifier ground. So, as
we discussed internally the gain is gain is fixed where we will not have an option to change more

or much about the gain we cannot see any units related to the gain .
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In case if we want to log and read the data while acquiring the data so here we can simply click
Enable TDMS logging so that it automatically logs the data. So, once all the necessary
parameters are set, press ok so it regenerates the program will build the code according to the
user requirements once you do that, here we can see the data output.

So, let me connect this to what | will do I will go to controls palette in order to access the
controls palette because user will have you know interaction while the program is running user
can only interact with the front panels, front panel windows only. Front panel controls or front

panel palettes only.
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So, either you can take any display or the control devices from the modern classic system or
silver so since | am interested to go towards the silver, it looks really good. So, | am going to the
silver tab and that there is something called numeric tab. So, when you when you click on it or
when you place your cursor on the numeric tab, you can see a new window containing different

controls and indicators relevant to the numeric.

So, just to display I will go with since it is a temperature | will just go with a thermometer silver
since | placed that on to the block diagram. So, it is considered as a constant. So, it should be
always placed on the front panel. So, when | place it, when | place the difference between a
control indicator and a constant is that the control will have an interaction between the front
panel and the block diagram so that on the run any parameter has to be given as an input to or

any parameter to be updated while the system is running can be modified using those controls.

Whereas a constant will not have any change during the run. So, since our intention was to
display the temperature in terms of degrees centigrade, so | am considering its degrees centigrade
thermometer. But as of now, we have not provided the conversion factor yet. So, when | placed
the particular control here, double click, you can see the corresponding icon already placed onto

the block diagram.

So, | am just viewing it as | can so that the space will not be constrained. What | will do the
output will be directly connected to this display. Though it shows that you know in a degree

centigrade whatever it is going to display is not in degree it is in millivolts. So along with this, |



can also make one | can also keep one a digital display to see the exact value that is being

displayed on the thermometer.

Now, since we have selected as one sample per demand pressing the button you can see the
value. So, we have seen 300 millivolts, 300 millivolts which is nothing but 0.3 right. So, now the
value is 0.3, continuously can see that variation So, almost it is at 30 degree to 31 degrees. How |
am saying it is a 30 degree or 31 degree? As we know the sensitivity factor which is nothing but

10 millivolt per degree centigrade one degree will be always represented with the 10 millivolt.

So, that means 0.01 will be represented with this. 300 millivolt will is nothing but your 30
degrees, to represent this value in terms of a degree centigrade what we can do? Instead of
directly connecting to the thermometer or to this particular icon, we use the scaling factor so, we

will multiply with a factor of 100 to represent the temperature
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So, in order to do that, since we require to multiply with 100, I will go to the functions palette
under the programming you can see a numeric block when you place your cursor on that you can
see different numeric blocks minimum functions that is that is required to perform. So, I will be
selecting a multiply here whatever the data I get will be multiplied with a factor of 100 why with
100 because 10 millivolt per degree centigrade, 1 degree corresponds to so 10 millivolts is
nothing but 1 degrees centigrade 300 millivolts is nothing but 300 into 1 divided by 10 which is
nothing but 30 degrees. So, the scaling factor is 100 multiplying with 100 you can represent in

terms of temperature. So, here you can see.
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Now, since the DAQ assist was given or made. He selected in a single sample every time in
order to update the value, the user has to press a run button. So, this is the Run button. Now,
what | do, | instead of changing one sample per demand, | will go with n samples. So 1,000k 1k.
Samples to read is 1000 samples and the rate is of 1k. So, changing this value, the updation rate

will be faster so 2k 1k samples to read.

So, this is the sampling rate as from the datasheet it can go up to 10,000 samples per second. So,
we have certain range for that too. And since it is only 1k samples, since the acquisition per

second it takes 20,000 samples, it reads for 0.5 second then it stops.

Now, remember the previous case it is a single element it is reading from the DA cases, but now
it is array because it contains more than one sample. So, in order to average the value whatever
the values that you get what | do let me convert the dynamic data to array from dynamic so here
you can see if you want to display all the values right click the easiest way to display the things
is this right click on the wire you can see a pop up go to create then you select the appropriate
window appropriate option that you are looking for right. So this is the array as you have already

seen. So, all 500 samples or 1k samples can be seen here.
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If you want to understand how many number of sample has been acquired. In the functions
palette under programming, under the array sub palette you can see the array size, there is a
function called array size. Click on this array size and select it here so that we can see what the

size of the array is. Since we need to display the array size create indicator, so this gives you the
array size.

So, since we are we have asked to acquire 1000 samples it will display. In case if you want to
modify on go while the program is running in case if you want to modify the sampling rate as

well as there are a number of samples to read, right clicking on to the appropriate terminals of



the DAQ will provide a flexibility to control these parameters when the program is running. So,
this is sampling rate here we can see when | click on the corresponding block you can see where

it has been placed on the front panel or vice versa.
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Now, there is an error, the reason is that this multiplication or addition or any kind of a program
or subtraction, what it does in the sense it is a polymorphic. So, which means that single element
since it is having 100 elements or 1000 elements, each element will be multiplied with 100 and
produces another array and the array dimensions will also be the same. So, because of which
since that thermometer is in say a digital display or it can only display single element, whereas
the output from this function is an array it cannot display all the values using this.

Either you have to use an array indicator as we have seen here or we can convert this array
values into single values since our intention of taking arrays and array data is to average it out so,
that the noise can be minimized. In order to the average there is a function called mean. So, if
you know the name you can directly search here or in case if you want to find out where it is it is
available under the mathematics, probability and statistics you have a sub VA called mean, select

drag and drop that place.

So, if you want to understand how many number of inputs and how many number of outputs this
VA has press Ctrl H, Ctrl H which is a help window. Here you can see the input to the system is
always x and the output to the system is mean and error. So, whichever is represented on the left
side is always considered as an input represented on the right side is mean is the output. So, the
LabVIEW thing you have to remember the data flows always from left side to the right side no

business of flowing from the right side to the left side provided if the feedback loop is created.



So, here even if you consider a few things you have to remember that when you consider few
different blocks suppose say if | consider array size, in case of array size the left is represented in
a bold and the right side one is represented with a simple way. Whereas, even if you go with a
mean the left-hand side is represented with a normal a text without any bold or anything even

right side is also represented, what does it mean?

It means that the bold, informs the user that this particular terminal has to be conducted
compulsory, it is required, without this input, this particular function cannot execute. Whereas
the right side whether you look at the value or whether you do not look, it automatically acquires

the data and performs the function displays. Whether to see or whether not to see, it’s up to you.

That is why it is recommended, but it is not. It is the users wish to show it or whether or not to
show it. But even in this case, the same in order to do the operation, it performs only when you
connect the input if you do not connect it will not throw any error. But whereas if you consider
array size, if you do not connect it to an input, it always throws an error because it is a required

terminal.
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Here we can see any error in the program will be represented with a broken arrow which means
that a user will not have the ability to or user will not have access to run the program. So, you
can list other terminals too. But whereas this is not the case, when you remove the connections
between this, see you can run the program because the input is recommended. Since it is in
normal font, it is not required. But whereas there is another way of representing the terminal,
which is nothing but Italics, Italics indicates that it is it is optional. Even if you cannot or if even

if you do not connect it will not hamper the programming, it will not change the results at all.

Now | will be connecting it since our idea was to check only for the mean | will take the mean

and now what now if you look into the wire dimension, the thickness of the wire that decides



whether it is an array or whether it is a single element. Since the output the mean value is nothing
but the average of all the inputs that you have connected, array of the inputs of connected. So, it

gives us a single output single value.

So, that is why comparing the thickness of the input and output of this VI blocks sub VI block,
you can understand whether it is an array or whether it is a single element. Even, the color
always represents the data type here everything is in orange color, whereas here it is in blue

color, whereas here it is in data wire like a thick wire with the helix kind of thing.

So, what this indicates in the sense, Orange is nothing but your D bill or a floating type data type.
Blue indicates it is an integer data type. Since the thickness is in in form of very thin, which
means that this is also single element is also single element. So, this particular conversion
converts a floating type data to an integer type data. Whereas this indicates Express type, which

means that along with the array, it also contains other information, what other information?

(Refer Slide Time: 36:19)

Gt Ven Project Opente Toos Window Help

B UM § LB o pthppiatenront v | Sov § Resulting ditatype

Detalied beip
EBR)«

Scabe Data Type

20
)
o
n
af Result Preview
3
o
!
»

|
|
|

® Floatiog poet oumbers docsiel

OBoolean (TRUE and FALSE)

le 3
@
g
3
=
s
o
-2

So since it is a dynamic data, it depends upon what data type that you want to use, by using this
convert from dynamic data, it produces those, in case if you want a 1D array of waveform, where
it will also have the information about your time sampling rate. So, you can even select that.
Since our intention was only about scalars where | am not dependent on the time. So, | am just
simply selecting D array of scalars. So, here you also have a single scalar or a single waveform.

So, depends upon what how you want to represent the signal, you can select that and pressing it.



(Refer Slide Time: 36:57)

B3 Uneted 1 Front Pane*

Fie Edt View Project Opente Tools Window Help
V.8 Sk it B ot ST U s
sael)
0

(il
Cluster
=}
=)
Ring efrom

o

Variant & Class:

Siver

System
Clssic

.

Ay, Matiu & LitToble & Tree

%

Containess.
o]
o8

Oeccrations.

B Untated 1 Front Paned*
Fie Bt View Project Opeate Tools Window Hep

DB @I | Vathppicatinfont fov @ B By v s
we T ol
52000 e
7
mambesof samples:
o

@

Q search
)

718

Sting & Path .

.

Waselorm Chat Wavelcem XY Gagh
V0 Gagh
m Wterity Chart  IntenstyGaph~ Digtal
Refrom Wavelom ..
CompaisPict  ErorBurPlot  Feather lot
Contros 0Pt

19 22 Q@ [TSAophatenFont 1, ormutos ot s
ot

o the cursr o

£ Graph

Maed Signa
Graph

XY Plot Matrx

%

30 Graph

@

Wavefom Chart

ateIBE-§

“bercf sampies|

0§ 8w o Stpiatentort | fov Tv O %




[ Uneiied 1 Front Panet* - 0 X ' ]
Fle Bt View Project Opente Tools Window Help |
9 & I | VpthppcationFert v | fov o v e v )
e e Aoy
L A e
FE 100 9% fosmen |+
rumberof smples
fostzn
030367
[osn
B

Tl File €6t View Progt Opente Took Window Help =
OB B I § BB pkpiatenron | fov v B @ o) ’1[:‘ J

%7

Lk A R S

=
bl 3

a2 | B3 Urited 1 Beck Digam * Sn X

Fie Edt View Project Opente Toos Window Hep DT e 1 Vo ot G Tk Windon i <
- hd 0§ 8w [ Tphgpiatenront v | fov e v S o ,..

* 11 | tpthpplcstonfort ~ | fov Tov e @+ ¢ A 7
nate wzels) Ay
o 20 o funm |~
Frumbes of amples
A 0303
3 2000
¢ [oen
030361
fooen |,
avefor
e[ -
Themermees (€ OAQ Atk - Thememets
- | s o ST @
- ta
» §dow R
» iy ST
@
%= P
o
24
g »
1255978
LS LT
o

¢ Stopi Trve
Contioue e |
SocleanPaiee » |

Eaten ¢ Propetes |

Now, the same thing even can be represented using a graph, waveform chart or waveform graph.
So, | am taking a waveform chart and placing it here. Now, the corresponding acquisition signal
will also be displayed after averaging it out using this display. At the same time, the intermediate
values before averaging, how many number of samples that we have and it states will be

displayed even in the chart.

So, running this program, we can clearly see the number of the signals. So, since it is chart,
which will also have the history of the previous information, and if we want to expand it further,
we can go with different styles or interpolation type. So, | am creating some scale legend and

graph palette. In the graph palette, | will expand these values.



So, here you can see the fluctuations between that so, the base value is somewhere around 0.3 to
0.305. So, some samples are going higher than 0.305, it is in millivolt because unit you have to
define it since output since the output from the DAQ will be always in the volts. So, whatever the
signal that we acquired in terms of 300 millivolts. So, this is amplitude in terms of volts it
maximum goes to 0.315 or minimum is 0.295. So, the average signal is 30.5 that means the
temperature of the room the current room where we are recording is having around a temperature

of 30.5 degrees centigrade.

Now, after it acquires, so here you can see the sample size which is 1000 and all this
corresponding samples can be visualized here. So, go to the right click and vertical scroll bar you
can see all the 1000 samples available here. Since we have mentioned the number of samples to
be acquired as 1000 and the rate at which they acquire is 2000. So, once it acquires these many
number of samples say suppose say if | represent with the 2000, now it takes two seconds to

acquire right all the 2000 samples has been updated and you can see the value here.

Since it is not in a continuous acquisition, it is mentioned in simple acquisition mode. This is
how. Once it acquires n sample mode once it acquires this n samples, it stops execution. In case
if you want to acquire continuously, you can go with a simple while loop, place a while loop here
and create a control so that user will have an access when to stop it.
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So, once you stop only then it will stop the execution as long as you do not want to stop it. It will
keep on executing. So, just running a button it will acquire 2000 samples at a rate of 2000 rate at
a rate of 2000 and it averages all the data; then it displays it here. So, the updation rate will be 2
seconds because the number of samples required is 2000 and the sampling rate is 1000.

In case if you require only 500 samples to acquire, it will acquire 500 samples among the first
2000, then it displays. So, you can see the size the rate at which it is updating is also higher now.
So, it depends upon the user, it depends upon the application, this rate and this number of

samples has to be decided.
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So, in case if you want to understand how the program is working, so, there are different
debugging techniques available in the software, there is something called highlight execution,
clicking on that, it slows down the execution process of the program. So, in the previous case,
the execution rate entirely depends upon the processor. Now, the execution rate will be 1 icon
per second. So, every one second it acquires the data, then after acquiring the data, it gives us an

input to the next data and executes that particular sub VI.

So now, it is not executed, once the data is received and executed then it went to the mean and
again executed and displayed it here. This is called Data Flow programming, so until and unless
the data is available to all the terminals of the icon or the sub VIs is that we have placed on the

block diagram window that particular sub VI will not will not execute. All the required inputs



have to be available for acquisition or for execution. This is the simplest way of representing

your signal.
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Now you may ask your question since we require these many number of samples the process will
also take? Yes, of course there will be a delay, that delay is the debugging delay. It is not the
execution delay, it is due to debugging, debugging the process of execution has slowed down.

But in reality, it is really very fast. If any changes it will be recorded here.

So, | placed my finger on the thermometer. So, is representing the temperature of 37, removing it
again it is coming back to the room temperature, again |1 am placing 37 degree to 40 degree. So,
this is the simplest way of acquiring the signal using a data acquisition device from a temperature
sensor unit. | hope it is clear to everyone in case if you have any doubts, please feel free to get in
contact with us via forum. We will be happy to provide you the support. So, thank you very

much.



