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mand” the workstation to which they 

are moved next. 

What does this mean for the organ-

isation of industrial production pro-

cesses? Our lead article describes how 

the PSI Group is prepared for this 

trend, not least thanks to Qualici-

sion technology and the overlying 

KPI-driven optimisation. 

Articles focussing on the topics of 

logistics and the manufacturing and 

metal industry provide insights into 

further application areas of the PSI 

production sector. 

Regards 

Dr. Rudolf Felix, CEO

F/L/S Fuzzy Logik Systeme GmbH

EDITORIAL
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Dear readers, 

The Internet of Things promises the 

networking of objects via IT systems. 

Since people already network via IT 

systems, this incidentally leads to the 

networking of individuals, IT sys-

tems and objects in any combina-

tion. In reality, therefore, the Inter-

net of Things (IoT) should be called 

the Internet of People and Things 

(IoPT). The actions that then arise 

through such networking are the 

results of networked decision-mak-

ing processes in which people inter-

act with objects. When considered 

from this perspective, the IoT should 

therefore even be called the IoD—

Internet of Decisions.

In a self-organising production pro-

cess of an Industrial Internet sce-

nario, the process and the deci-

sion-making paths will be organised 

differently in future: there will no 

longer be the fixed physical structure 

of the assembly line. Instead, par-

tially completed orders will be moved 

on driverless transport systems. De-

pending on the situation, the orders 

themselves will determine “on de-
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This enables any object, as it were, to 

be equipped with enough computing 

power to be networked with other ob-

jects. Objects and IT systems merge. 

And that’s not all: decision algorithms 

can be executed on the IT systems, 

meaning that local decision-making 

of objects is possible. This means that 

in future, it will be possible to net-

work people with objects and with 

machines, but also objects with each 

other—in particular, machines. Peo-

ple and machines are networked in the 

information flow, and in particular, in 

decision-making processes. In reality, 

therefore, the Internet of Things (IoT) 

should be called the Internet of People 

and Things (IoPT). 

Physical structures determine 
scope for action 
What does this trend mean for the 

organisation of industrial production 

processes? At present, industrial pro-

duction processes are more or less 

bound to fixed physical structures and 

hierarchically organised. Their plan-

ning is carried out at the top levels of 

the organisational hierarchy based on 

few global criteria that tend to roughly 

allocate larger quantities of objects—

generally, semi-finished products 

mapped to orders (short jobs). The de-

grees of freedom in the decisions are 

determined by the physical structures. 

As such, there is little scope for differ-

entiated shaping of decisions. 

At each lower hierarchy level, the 

degree of freedom—or scope—be-

comes more restricted. Although the 

in-depth effects of the decisions in-

crease in terms of their visibility, 

their consequences can no longer be 

influenced. 

Hierarchical order principle 
under scrutiny 
The advantage of the hierarchical 

order principle is its simplicity, and 

the fact that—provided everything 

runs according to plan—it is known 

in advance what will happen and pre-

cisely when in the production pro-

cess. The disadvantage is that deci-

sions are only top down and cannot be 

networked across hierarchy levels, and 

cannot therefore be rectified, if the 

current situation means a correction 

is necessary. Flexibility is lacking. The 

processes are pre-determined, but at 

each lower hierarchy level, can barely 

be steered in more than one direction, 

that is, from top to bottom. 

The Internet of Things is the networking of people and IT sys-
tems and between people and objects in all combinations. The 
hardware of IT systems is becoming ever more powerful and 

miniaturised. With the performance previously offered only by per-
sonal computers, tiny IT systems can today not only be carried around 
by people in their coat pocket in the form of smartphones, they can 
even be attached to objects. 

Qualicision-based KPI-driven optimisation in the age of Industrial Internet

New order principle for planning and control
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Networking of future decisions 
In terms of information processing ca-

pabilities and computer-assisted deci-

sion modelling, decisions are becoming 

networked even today, and certainly 

more so in the future with the Internet 

of Things (IoT) or the Internet of Peo-

ple and Things (IoPT). Accordingly, 

planning and control decisions in pro-

duction processes are also possible from 

the perspective of the objects—in this 

case, orders and resources—and can 

thus be organised more flexibly. 

However, the physical structures of 

production are currently predom-

inantly determined by the physical 

arrangement of production 

resources. For example, the 

order principle of the assem-

bly line in the automotive 

industry is decisive for the 

scope of operations in as-

sembly, and not only influ-

ences the intralogistic pro-

cesses in the factory and the 

scheduling and sequencing, 

but also the associated lo-

gistics of supplier processes. 

In this respect, the physical 

structure of production on 

the one hand gives order. And that’s 

its advantage. On the other hand, it 

limits the scope for action from the 

perspective of orders in the compe-

tition for resources and which step is 

“up next” in production. And that’s its 

disadvantage. 

Currently, orders and resources have 

little or no decision-making capabil-

ities. From the local perspective, an 

order may be important because it is 

for the most important customer, who 

would pay a great deal to speed up the 

execution of the order. Once the job 

is scheduled, it is almost impossible to 

bring it forward because of the fixed 

physical production structures and the 

derived hierarchical order principle. 

Any desired bending of previous deci-

sions is not possible. 

To date, hierarchically linked 
KPIs in optimisation 
Let’s consider the situation from the 

perspective of production processes 

in the automotive industry. The large 

number of models is further supple-

mented by the numerous choices of 

the customer, leading to an impres-

sive range of possibilities. Depending 

on the model, a billion and more var-

iants are possible. Hardly any two ve-

hicles are the same. 

In order to handle this diversity, pro-

cesses in the past have tended to be 

overwhelmingly hierarchical. First, 

volume-specific monthly planning 

is carried out. Unit number-specific 

weekly planning is derived based on 

this, which involves pre-planning 

of the production sequence on the 

production lines. The delivery call-

offs at sequence and time slot level 

are then passed on to the suppliers. 

Although changes are still possible, 

the costs in this respect increase. 

The resources are defined and fro-

zen in the following day planning. 

For each shift, the sequence of the 

orders is thus set for the line and 

the time window. All supplier pro-

cesses are precisely coordinated to 

this sequence. Any disruption or any 

need to change the production se-

quence on an ad hoc basis requires 

significant re-planning of the pro-

cess because all orders and resources 

are only linked hierarchically. In the 

case of necessary ad hoc changes, the 

KPIs suffer considerably. 

Self-organising production  
processes 
In a self-organising production pro-

cess of an Industrial Internet scenario, 

the process and the decision-making 

processes could be organ-

ised differently. There is 

no longer the fixed physi-

cal structure of the assem-

bly line. Instead, assembly 

is organised by moving the 

representational semi-fin-

ished vehicles (orders) on 

driverless transport sys-

tems. Depending on the 

situation, the orders them-

selves determine the work-

station they wish to move 

to next. From the local per-

spective, the workstations are supplied 

with material and parts autonomously, 

where their needs requirements deter-

mine when they are supplied by the 

likewise driverless transport systems. 

Of course, all of this can only be pos-

sible if all objects can communicate 

with each other—no problem in the 

age of Industrial Internet and the In-

ternet of Things. At least, that’s the 

vision. 

However, for this vision to become 

a reality, and for there to really be 

no more order-determining assembly 

lines in the future of Industrial Inter-

net, a new order principle needs to be 

considered.

Industrial Internet: Hierarchy-free networking of man and machine.
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Networked KPIs in the optimi-
sation for Industrial Internet 
Even today, production processes are 

already controlled using KPI-oriented 

optimisations. Qualicision-based KPI-

optimisation is used worldwide in over 

50 automotive factories, in the plan-

ning and control of production pro-

cesses through to intercepting fault 

situations. Generally, the KPIs are 

still mostly focused on the physical 

structure of the assembly lines with 

their technical scopes. For example, 

they are based on minimum gaps be-

tween orders with specific properties 

in the assembly sequence, or on de-

sired groupings of orders, for example 

according to colour or body type.

The latest trend already tested in pro-

duction is that order sequences are no 

longer mapped to physical order prop-

erties as before, but according to the 

scheduled capacity properties of the 

resources. This has already led to a 

paradigm change, because for the first 

time, resource properties in the form 

of work capacity, and order properties 

in the form of working time require-

ments are being used as KPIs to opti-

mise the order sequences. The order 

sequence reflects the KPI dynamics of 

F/L/S Fuzzy Logik Systeme GmbH

Dr. Rudolf Felix
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the capacity utilisation of resources as 

a result of the orders, and not, as pre-

viously, KPIs that map the physical 

properties of the orders and the physi-

cal structure of the assembly line. 

If, as envisioned by Industrial Inter-

net, there are no more assembly lines 

in future, but instead flexibly arranged 

resources and semi-finished orders 

that move autonomously on driverless 

transport systems, then the Qualici-

sion-based optimisation of order pro-

cessing can simply be supplied with 

other KPIs as optimisation targets. 

The PSI optimisation software for this 

already exists with Qualicision. 

KPI features and optimisation 
in PSI applications 
Optimisations with the widest range 

of KPIs now work in a range of PSI 

software products. For example, depot 

management has been implemented 

within the framework of PSItraffic, 

and workforce management within 

the framework of PSIcommand. The 

Industrial Internet relevance of the 

solutions is immediate once the opti-

mised business processes are equipped 

with IoT hardware. This is only a mat-

ter of time. 

Project Smart Face 
Furthermore, direct testing of the Indus-

trial Internet vision is currently being 

carried out in automobile production. 

To this end, a consortium of companies 

in the automotive and automotive sup-

plier industry as well as the logistics in-

dustry, a software manufacturer, and re-

search institutes have launched Project 

Smart Face. The project is concerned 

with the organisation of the production 

of small series of electric vehicles with-

out using an assembly line as an order 

principle. The production is organised 

without fixed hierarchies from the per-

spective of orders and workstations (the 

objects) that communicate via IoT and 

autonomously decide who’s “up next” in 

the manufacturing process. The associ-

ated paradigm change is implemented 

in the project.  

Sources: www.smartfactoryplanning.de 

www.qualicision.de

SMART FACE: Testing the Industrial Internet Vision.




