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Size  
18,000 employees 
(GEA Group AG) 
induStry
Pasta and Snacks Packaging 
Company
Specialized in the production 
of packaging machines 
for dry pasta, snacks and 
breakfast cereals, it has been 
part of GEA Group since 
2018, completing its wide 
offer of packaging solutions 
for the food industry 
worldwide, designing 
and manufacturing the 
most advanced packaging 
solutions suitable to offer 
the best answer to the 
ever-changing needs of 
food markets.

produCtS:
•  Packaging machines
   for dry pasta, snacks,
   and breakfast cereals
•  Weighing machines and
   packaging units able to
   reach very high speed
   and accuracy for each
   format packaging format
 • Long pasta continuous
   horizontal packaging
   units able to pack up to
   130 spaghetti bags per
   minute.

Gea Stiavelli, as part of its activities 
of constant research and innovation, 
has decided to undertake an ambitious 
project: to create a flexible software 
architecture that can be used across the 
entire fleet of machines.
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state within the weigher execution program.
This hierarchy must also be respected at the operator 
interface level which, according to the Plant configuration, 
must automatically generate itself according to the functions 
necessary for the specific system and that therefore must be 
located for simplicity of use at Plant level.

automatic interface generation based on 
machine configuration

In order for the same HMI to be able to control different plants, 
it is therefore essential that it be adapted according to the 
plant configuration (short-cut/long-cut, presence or absence of 
optional Section and Equipment) and to the mechanics of the 
installed devices. 
This is useful both for the developer (he makes the design once 
for all machines) and for the operator (he learns how to use 
an HMI once for all machines). The HMI design will need to be 
able to work both on long-cut packaging plants, where there is 
only one HMI that can control the packer and the weigher, and 
on short-cut plants, where the weigher is located upstairs from 
the packer and therefore has two separate interfaces on the 
two levels. The single HMI solution could also be implemented 
in these plants by providing a HTML5 interface accessible from 
a tablet so that the operator can conveniently take it with him 
to the upper level to control the operation of the weigher.

the Challenge
GEA Stiavelli requires a hierarchical architecture of pasta 
production plants (Factory) within which its own packaging 
systems (Plant) are present, made up of different machines 
(Sections) responsible for a particular processing, e.g. 
weighing (GEA M-Weigher) or packing (GEA H-Packer), 
which in turn can be further subdivided in their components 
(Equipment) responsible for the particular mechanical 
processing that takes place within the machine such as the 
management of the packaging film reel by the packer.
Inside a factory there are several plants that respond to the 
same hierarchical subdivision as illustrated in the picture in 
the image at the bottom of page 2.
For example, the Plant for long pasta types (Long Cut) is 
composed of different sections: weighing machine (SPL-M), 
packing machine (GEA H-Packer SO), printer, quality control 
system (CPS) that contribute to the realization of the final 
product.
The Sections are in turn made up of Equipment- e.g. the 
weighing section SPL-M is made up of Weigher 1 and 
Weigher 2 equipments- and are controlled according to the 
PackML standard; during the process execution, the various 
Equipment of the Section share the same PackML execution 
state (e.g. Weighing Equipment 1 and 2 are both in the IDLE 
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modular architecture and advanced recipe 
management

Thanks to the modular architecture, an advanced recipe 
management should be possible as there are different types 
of recipes for Plant and Section according to the hierarchy 
shown in the example image below. According to this 
approach, the operator loads only the Plant recipes that 
contain the sub-recipes of the sections thus simplifying the 
use of the machines because the operator does not have to 
load each sub-recipe separately through a Section interface.
By loading the recipe “Recipe1_MyPasta”, the sub-recipes 
“Recipe_Spaghetti” must automatically be loaded as a recipe 
for the weighing section (Section_Weighter) and “Recipe_
LongBag” as a recipe for the packaging section (Section_
Packager).

ease of use and customizations
The interface must be modern and responsive (the 

devices used may have different ratios and orientations, e.g. 
4:3/16:9 and portrait/landscape) and the navigation bar must 
be positioned laterally in landscape format or at the bottom in 
portrait format.
Operators often need to be able to reach certain commands 
immediately and have the relevant machine status information 
available. Some of these choices are subjective and depend 
on the experience or role of the operators and it is therefore 
necessary that the interface allows certain degrees of freedom 
for the customization of the screens.
In addition, since the interface must remain graphically 
homogeneous and coherent for all the machines, it is 
necessary to study a mechanism through which it is possible 
to make modifications linked to the different peculiarities of 

the machines that leaves no 
room for the personal aesthetic 
initiative of the programmer nor 
for errors linked to copying or 
replication of solutions already 
adopted. Finally, for further ease 
of use, users must be able to 
identify themselves easily and 
intuitively through an RFID tag.
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Solution with UNIQO
GEA Stiavelli realizes automations based both on PLC and 
on custom electronics. In case a textual output format 

of the PLC program 
is available, this has 
been used as input 
of a design time C# 
script that in Q Studio 
automatically creates 
the whole data model.
In this way, a change 
in the PLC program 

can automatically 
generate the 
corresponding 

update at the HMI level. 
Once the machine data model has been defined and 
created, all the information has in fact been made available 
so that the graphical objects can be automatically generated 
without having to manually design the graphics of the 
various screens.
Another C# program created in Q Studio analyzes the 
graph of the data model and according to predefined 
rules instantiates the graphical objects aggregating them 
inside the containers and arranging them in an orderly 
and organic way. This is also true for the navigation menu 
that, according to the data model, is built to be compatible 
with the options available in the machine. Any modification 
to the visual part of the project passes only through the 
updating of the data model. The graphic pages are then 
automatically modified without having to deal with the 
visual programming of objects and controls, thus respecting 
the dictates of ergonomics of the UI required. 
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VK3200 Arm Mounting IPC 
with configurable button area 
and integrated RFID

The customization by the operators has been managed 
through the mechanism of “favorites”. Parameters, states, 
and commands can be 
marked as favorites and 
added to a dedicated section 
of the interface.
Similarly, commands can be 
added to the footer so that 
they can be quickly accessed 
according to the operator’s 
needs in the “Quick Access” 
area.
Each graphical control is in 
fact an OPC UA object with 
a unique ID that allows it 
to be referred to using a 
pointer mechanism. Each 
user therefore finds himself 
associated with a list of 
pointer records that identify objects in the project present 
in various positions that are thus collected in an easily 
accessible area. The management of the recipes has been 
implemented exploiting the basic concepts of the hierarchy 
between objects so that the Plant recipe includes not only 
the parameterizations of that level of the tree, but also the 
pointers to the recipes of the sections.
This architecture also makes it possible to implement 
logical control of recipe data that would be tedious if not 
impossible to implement with other systems. When the user 
loads a recipe from the HMI, he can check which parameters 
will be modified and can choose which ones to load and 
which ones to keep unchanged compared to those saved 
in the recipe.
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The HMI project contains several application logics all realized 
through UNIQO NetLogic objects that offer a powerful tool 
to program with the C# language and therefore integrate the 
native functionalities of the system with the specific ones of 
the application. As an example, GEA Stiavelli has implemented 
a password generation algorithm with daily validity that 
technicians in the field use to access in super user mode.
A second interesting example concerns the calculation of 
process statistics such as, for example, time measurements 

tokens used
In this case it was demonstrated how it is possible to automate 
the creation of an HMI project compatible with all types of 
machines using only the S or M size license. For both horizontal 
long-cut and vertical short-cut packaging machines, all the 
tokens related to the graphic interface functionalities are used 
for a total of 6 tokens: alarms, recipes, event logger, embedded 

DB, native graphic interface and retentiveness. 
In addition, the communication protocols necessary to 
import the variables from the machine PLC are added and the 
customizable serial protocol used to communicate with the 
RFID reader mounted on the button area of the arm mounting 
panel IPC used, in the case of horizontal packaging machine.
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and event counts, which is performed with local logic at the 
HMI and then displayed in convenient “flyout” containers. 
These containers, positioned on the right of the interface, 
once recalled, scroll over the current page showing the 
status of the plants and the relative statistics. The full OPC 
UA architecture shows its advantages also in this case: the 
generated statistical data, in fact, are immediately available 
to the company management systems to eventually calculate 
the process efficiency through appropriate KPIs.

UNIQO enabling features VaLue in toKen
Native graphical interface 1
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Alarms
Recipes
Embedded database
Event Logger
Retentivity
Integration of existing applications in C# language compatible with .Net standard 2.0
Modbus communication protocol

Omron EtherNet/IP communication protocol

Siemens S7 TIA PROFINET communication protocol

HTML5 Web graphical interface - Single connection

Customizable serial communication protocol

License S for x86 systems in horizontal packaging machines: 8 tokens

License M for x86 systems in vertical packaging machines: 11 tokens

Native graphical 
interface 3: 

1 token

Native graphical 
interface: 
1 token

Event Logger:
1 token

Event Logger:
1 token

Embedded database:
1 token

Embedded database:
1 token

Alarms: 
1 token

Alarms: 
1 token

Retentivity:
1 token

Retentivity:
1 token

Recipes:
1 token

Recipes:
1 token

Variables import:
1 token

Variables import:
1 token

HTML5 Web 
graphical interface:

1 token

Variables import: 
1 token

Customized serial 
communication:

1 token

Free for other 
functions


