
Control versus 
management 
In the context of edge devices, there is a 
need for a distinction between control and 
management: management tasks, such  
as firmware updates or diagnostics, are on  
a relatively relaxed timeframe and can be 
carried out from the cloud; whereas control 
must be done at the edge, since it needs to 
be performed in real time. The latency 
between cloud and edge is simply too great 
for real-time feedback and control. 

This article provides an overview of control 
systems typically used in an industrial 
context, covering the actuators used and 
related AFEs (analogue front ends), in 
addition to some examples of complete 
control loops. 

Industrial control
Control directs the physical interactions 
happening on the plant floor. These 
interactions are performed via actuators: 
electromechanical devices which convert 
electrical signals into physical interactions, 
such as to position a part or assemble a 
component.

Industrial actuators can be thought of as 
handling linear or rotary control. Electrical 
actuators include motors, piezoelectrics 
and solenoids. Non-electric actuators 
include jacks, brakes and pumps, which 
operate through hydraulic action, or other 
devices which use pneumatic control. 

Motors
Motors work by creating a magnetic field 
when current is passed through them,  
creating a rotational mechanical force.  
They can be classified into AC, DC or 
stepper motors, which convert electrical 
pulses into discrete mechanical move-
ments.

Solenoids
Solenoids work similarly to motors, but 
generate linear motion. As an electric 
current is passed through a coil, a 
magnetic field is induced that exerts a 
force on the rod inside to move it linearly. 
They can be voltage or current-driven, and 
are used for a range of applications from 
relays to valve control to circuit breakers.

Piezoelectrics
For piezoelectric devices, the application of 
voltage causes mechanical displacement, 
as the material (usually quartz or ceramic) 
strains. They provide a rapid response, 
with precise control; and in addition, they 
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Edge computing – defined by devices like gateways or directly network-
connected industrial devices – is where the cloud meets the concrete: where the 
action happens!

Cloud applications and industrial processes used to be distinct spaces, but the IIoT is bringing data from the plant floor to the 

cloud and merging the distinctions between the two. And as Tommy Mullane, Senior Staff Engineer at custom mixed-

signal chip designer and supplier, S3 Semiconductors explains: at the boundary line is the ‘edge’.

Industrial control and 
management at the edge

Edge computing – defined 
by devices like gateways or 
directly network-connected 

industrial devices – is where 
the cloud meets the concrete: 
where the action happens. 
The unique position that the 
edge is in means that system 
architects need to understand 
both cloud software and 
networking, as well as industrial 
control and management.

Figure 1. Example of an AFE hooked up to a piezoelectric actuator
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