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Product report: With AI from predictive maintenance to a predictive asset management strategy

Holistic Maintenance with Qualicision AI
Ensuring high plant availability and minimizing maintenance costs at 
the same time is a balancing act. The complexity of this area of tension 
grows with the size of the plant network and the resulting increase in 
the number of combined, in some cases contradictory, influencing fac-
tors. Against this background, more and more companies rely on pre-
dictive asset management, which has the goal of making optimized de-
cisions, e.g., on maintenance and repair. In practice, such approaches 
are limited to solving individual aspects. However, only holistic system 
solutions that consider all involved processes and surrounding software 
integratively together, from maintenance recommendations to concrete 
planning to feedback, offer added value with the implementation of pre-
dictive and automated maintenance and servicing and thus create the 
basis for a successful predictive asset management strategy.

When planning main-

tenance and repair, 

there are various 

challenges that have to be recon-

ciled on a daily basis. If a machine 

is at a standstill, it devours money 

every minute. However, it is also 

clear that over-maintenance 

causes unnecessary costs due to 

strict maintenance cycles. Conse-

quently, it is necessary to balance 

high availability with minimum 

maintenance requirements. This 

challenge becomes greater the more 

machines are in operation. This is be-

cause the number of influencing fac-

tors increases with each plant, some 

of which are mutually dependent or 

mutually exclusive (multicriticality). 

In this balancing act, many compa-

nies rely on a forward-looking strat-

egy in which optimized maintenance 

and servicing decisions are made by 

continuously monitoring the condi-

tion of the machines. Solutions that 

not only take into account techni-

cal data, e.g., pressure, temperature, 

or hours worked since the last main-

tenance, but also include business as-

ferent assets on the basis of quali-

tatively labeled plant data—flexibly 

scalable and thus suitable for predic-

tive maintenance of a single plant 

as well as for predictive asset man-

agement for geographically distrib-

uted plant networks. This creates an 

additional, AI-independent explana-

tion layer whose simple visualization 

makes the system’s decisions compre-

hensible and usable even for non-

data analysts. The basis is provided 

by Qualitative Labeling (see Figure 1). 

pects such as adherence to schedules, 

utilization of resources, state of de-

preciation, or need for modernization 

in the decision-making process—in a 

cumulative and balanced manner—

have proven particularly successful. 

Due to the volume of data and com-

plex interactions, this is achieved pri-

marily by AI-based methods.

Flexible scalability thanks to 
labeling algorithm
Qualicision’s field-proven AI-based, 

self-learning decision support and op-

timization continuously evaluates dif-

Figure 1: Process of Qualitative Labeling of machine data in predictive maintenance.

Using a corresponding labeling func-

tion, the software observes, for exam-

ple, which temperature ranges of the 

sensor data provided indicate a need 

for maintenance and differentiates be-

tween positive, i.e. more desirable, ma-

chine states and negative value ranges, 

i.e. undesirable machine states. It then 

assigns positive and negative conno-

tations—the so-called labels—to the 

corresponding sensor data.

Understandable visualizations
The software establishes interactions 

between the determined labels and 
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recognizes patterns in them, from 

which it derives short-, medium- or 

long-term maintenance recommenda-

tions (maintenance labels). Once de-

fined, the labeling functions process 

and connote any signal sequences. 

By visualizing the labeled data in im-

pact and interactions matrices, the 

software allows users to easily under-

stand the derivation of recommended 

actions and interactively operate the 

system. For the machine observed in 

Figure 2, for example, the system rec-

ommends urgent maintenance. It can 

also be seen that the software has 

taken vibration data into account for 

this purpose, as well as 

the dynamic maintenance 

interval to be observed. 

The difference to com-

mon methods lies less in 

the results of the forecasts 

than in the form of their 

presentation, which en-

ables users without AI ex-

pertise to understand and 

evaluate the basis for deci-

sion-making. Thus, users 

can confirm or reject the 

recommendations or adjust the sen-

sitivity of the labels via sliders. From 

this feedback, a stored learning algo-

rithm in turn derives further patterns 

and learns continuously via an inte-

grated machine learning process.

Step by step to a predictive 
asset management strategy
Anyone who operates machinery or 

plant parks must find a good balance 

between the highest possible avail-

ability and the lowest possible mainte-

nance costs. This can be achieved by 

holistic and consolidated asset man-

agement. Optimized, the relevant in-

teractions can be managed by using 

artificial intelligence methods, es-

pecially if these show those people 

in charge of the process recommen-

dations for action, the evaluation of 

which does not require any knowledge 

of AI. Software solutions for optimized 

maintenance and repair management 

are also practical if, in addition to suit-

able scaling options, such solutions 

can also map the entire process from 

maintenance recommendations and 

concrete planning of maintenance 

operations to continuous monitoring 

of the processes (Figure 3, left), e.g., 

by means of messages on the process-

Figure 2: Impact and Interactions Matrix—AI-learned Qualitative Labels with Interactions.

Figure 3: PSIjscada/Qualicision dashboard for Predictive Asset Management and PSIcommand/Qualicision.
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R & D: Process for AI-Based Online Traffic Optimization in the Research Project KIBO-NUM

Sustainable urban mobility 
After two years, the KIBO-NUM research project for AI-based online 
traffic optimization for sustainable urban mobility, has been success-
fully completed. The project was funded within the R&D program “In-
formation and Communication Technology” of the Bavarian Ministry 
of Economic Affairs, Regional Development and Energy, partners were 
Urban Mobility Innovations, PSI FLS Fuzzy Logik & Neuro Systeme 
GmbH and the City of Rosenheim as associated partner.

The goal of the KIBO- 

NUM project was the 

collaborative creation 

of a cloud-based service for the 

sustainable management of traf-

fic flows of cities and municipali-

ties, to manage current and future 

challenges of urban traffic with the 

consistent data-driven approach 

and using AI technologies.

New opportunities for 
smaller and medium-sized 
cities
Traditional traffic management sys-

tems can only be operated by large cit-

ies due to the cost and manpower in-

volved. In smaller cities, traffic signal 

control systems are usually not oper-

ated by the city itself, but by the high-

er-level state authority, or are config-

ured statically. Thus, it is not possible 

to intervene directly in the current 

With the support of the methods used, 

data on the current traffic situation 

was collected and consolidated; and 

forecasts for further developments in 

the next minutes and hours were de-

rived. On this data basis, collective 

measures for traffic flow optimization, 

as well as proposals for individual 

trips, were identified and evalu-

ated with PSI’s own decision and 

optimization software Qualicision 

based on multi-criteria. Informa-

tion and communication technol-

ogy, and in particular the applica-

tion of artificial intelligence based 

on increasingly available “Urban 

Big Data”, offer the opportunity 

to achieve an objective balance of 

the interests of road users, citizens 

and the environment. This con-

tributes significantly to the reduc-

tion of CO2 emissions and creates the 

basis for an overall compatible, sus-

tainable and flexible mobility offer of 

the future.  

traffic and mobility in order to inde-

pendently manage pollution caused 

by emissions and noise or to carry out 

short- or long-term planning of traf-

fic-related decisions. Therefore, one 

concern of the project was to show 

that digital technologies can create 

new opportunities for smaller and me-

dium-sized cities to manage their traf-

fic problems.

CO2 dashboard for urban traffic managers and planners.
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ing status of maintenance and repair 

operations, and are therefore suitable 

for both predictive maintenance and 

predictive asset management scenar-

ios. In the example, this is done by 

taking into account other influenc-

ing factors that are processed using 

the same systematics and the princi-

ple of Qualitative Labeling. Likewise, 

the learning logic that can be used 

in the background can learn interac-

tions and systematics at a high scaling 

level. Consequently, the only change 

concerns scaling, e.g., with regard to 

the use of databases and further main-

tenance management tools such as 

PSIcommand. On this basis, compa-

nies can also gradually approach pre-

dictive asset management with pre-

dictive maintenance for individual 

machines and plants and implement a 

holistic strategy for asset management 

(Figure 3, right) in the sense of a roll-

ing intelligent process.  


