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XXXXXXVIBRATION DIAGNOSTICS

THE CHANGES IN VIBRATION values be-
tween certain time periods could have 
a large negative impact on production 
if they are not caught. In such cases, so 
called online monitoring is essential. 
This means that the vibration values are 
continuously measured in a system that 
will give a warning if certain pre-deter-
mined limits are exceeded. The system 
can also switch off the machine auto-
matically when the determined danger 
value is exceeded. Now the important 
question is what exactly does it mean 
to monitor and measure continuously? 
Does it mean taking a measurement eve-
ry minute, every 5 minutes? Do I save all 
of the values to the system? How can the 
system work with such a large amount 
of data?

Conventional Model of Data 
Acquisition
The conventional model of data acquisi-
tion used by many brands measures the 
required values in a defined time inter-
val. This means that if I decide to take a 
measurement every minute or every 5 
minutes, I need to set up this time inter-
val in the system. The system then takes 
the measurement at those pre-defined 
time intervals. A very important fact 
is that ALL of the measured values are 
saved – for instance at every 5 minute 
interval, new data are saved. Those prop-
erties lead to some disadvantages. Let’s 
describe them in more detail.

Let’s assume that I define a 5 minute 
time interval for data acquisition. The 
measurement itself takes only one sec-
ond. What if something happens during 
the time interval between those two 
measurements? Many things could hap-
pen during those five minutes and there 

would be no record of it at all. 
Another disadvantage is that when I 

am saving all measured data, the size of 

the database increases rapidly. If I would 
like to set up a shorter time interval to 
take more measurements, the database 
size will grow even faster. For example, 
when I set up the time interval to 2.5 
minutes, the database will be twice as big 
as the one with the interval set up to 5 
minutes. So as you can see it is always a 
very hard decision what time interval to 
set up. Am I able to deal with such a huge 
database? Will I miss important infor-

mation if the time interval is too long? 
With fast increase of database size 

your computer may be slowed down and 
the database engine you have may not 
be sufficient. When dealing with huge 
databases it is necessary to purchase 
some special software engines. The 
powerful and expensive SQL database is 
necessary; the price of this SQL database 
may climb up to the price of the online 
monitoring system itself and its difficult 
set up may complicate the work with the 

system.
We can say the conventional model of 

data acquisition is quite simple and easy 
to understand but it has its disadvantages.

Online vibration monitoring is essential 
for critical machines. There are machines 
that need to be monitored continuously; 
it is not enough to take a measurtement 
every week, or even once per day. 

EVA GERDA BOJKO, 
Adash,

 eva.gerda@adash.cz

Smart Online 
Monitoring 



2/2017 maintworld    29

XXXXXXXXXXXXXXVIBRATION DIAGNOSTICS

Adaptive Algorithm  
of Data Acquisition
To avoid the disadvantages mentioned 
above, the Adash company has devel-
oped Adaptive Model of Data Acquisi-
tion for online monitoring. Let’s go back 
to our first question. How often do we 
need to measure the vibration value? 
The ideal answer is continuously; it 
means starting a new measurement 
immediately after the previous one is 
finished. If the measurement takes 1 sec-
ond, we should measure every second. 
This is ideal, so let’s really do it this way! 
We measure continuously and there is 
no way we could miss any important 

change of value. 
Ok, now you may ask what about all 

the measured data? We have said the 
database size would grow rapidly if the 
measurement time were increased from 
every 5 minutes to every second. Isn’t it 
insane? No, it is not! The trick is hidden 
in data saving. The measurement could 
be taken for example every second, but 
why would we need to save all the meas-
ured data if the values are still the same? 
So here comes the trick: the model of 
adaptive algorithm for data acquisition. 
This adaptive system decides which val-
ues need to be saved and which values 
don’t. So let’s say I take a measurement 
every second for the 5 minutes and the 
value is still 3 mm/s. I have measured 
this value 300 times during those 5 
minutes, but I don’t need to save it 300 
times! It is enough for me to save it just 
once and this is exactly what adaptive 
algorithm is doing for me. 

How does the adaptive 
algorithm select which data to 
save?
Take a closer look on how the adaptive 
algorithm selects which data to save and 
which to erase. As mentioned earlier, the 
adaptive algorithm does not save the val-
ues that are not changing significantly. 
A definition then of significant change 

should be made. We usually set up the 
significant value change to 5 percent. So 
if the measured values haven’t changed 
more than 5 percent compared to the 
first value, there is no need to save the 
measured data, it is not important to 
us. Why was 5 percent chosen? Because 
from experience we know that there is 
never anything really important happen-
ing in this 5 percent range around the 
measured value. See from the pictures 
how it affects the actual saved data.

What Happens if Nothing 
Changes Significantly?
When the values don’t change over a re-
ally long time, only one measurement 
would be recorded, which is also not 
ideal. There is a time interval for saving 
data defined in the adaptive algorithm 
system, which represent the longest 
time I can have without data being saved. 
When I set up this time interval for sav-
ing to e.g. 4 hours, I save a measurement 
every 4 hours even if the value has not 
been changing significantly. I believe you 
can see the difference between a conven-
tional system and the new adaptive algo-
rithm already. Imagine how much data 
we would store just during one day with 
a conventional system; during 24 hours 
it would be 288 saved measurements 
when taking measurement every 5 min-
utes and we still cannot be sure that we 
haven’t missed anything. With the adap-
tive algorithm, during those 24 hours, we 
would get only 6 measurements stored 
if there is no significant change (when 
the time interval for saving is set up to 
4 hours) and we would be sure that we 
haven’t missed anything as we are re-
ally measuring continuously. The size 
of the database is much smaller in this 
case. Obviously if there were significant 

changes, more measurements would 
be saved, but they would be important 
measurements that are worth storing.
The Adash online monitoring system 
A3716 with new adaptive algorithm is 
controlled by Adash DDS software. You 
can run the database system in DDS soft-
ware even on a standard laptop.

Why is it called adaptive?
The system can adaptively change some 
of its parameters. When you measure 
the machines where the vibration values 
change a lot and it is common for their 
run, the adaptive algorithm sets up the 
significant value to a larger value so that 
it does not save insignificant data. Look 
at the picture showing how it affects 
the saved values. You can see that even 
when the significant change is set at 50 
percent all really important values stay 

recorded.
This adaptive change of parameters 

can be done automatically by the system 
itself, but if the user wants to be cer-
tain of the set up, it can also be entered 
manually. 

I have not described all the decision 
parameters of the A3716 adaptive algo-
rithm as some of them are more compli-
cated. However the algorithm does those 
decisions for you and you get the results 
which you need. It measures really 
continuously and saves just the values 
which are important. Some users may 
be little scared when they see the graph 
of recorded values and they see just 2 
values, for example. They are afraid that 
just 2 values were measured, but no! The 
system was measuring continuously, but 
only 2 values were worth to save. You 
can be sure that nothing has been missed 
and you can sleep well  

WE MEASURE REALLY CONTINUOUSLY AND THERE IS NO WAY 
WE COULD MISS ANY IMPORTANT CHANGE OF VALUE




