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SAM GUARD –
Comprehensive Predictive Monitoring for the Process Industry 

Precognize is an innovative process manufacturing tech-
nology company that is part of the prestigious process au-
tomation corporation The SAMSON Group. Precognize 
focuses on helping process manufacturing companies to 
run more efficiently and maximize productivity by resolving 
bottlenecks in operations, reducing unexpected downtime, 
and improving maintenance scheduling.

Our flagship product is SAM GUARD®, a comprehensive 
predictive monitoring solution for process manufacturing 
plants. SAM GUARD provides advanced insights into oper-
ating conditions and early warning of potential equipment 
failures. The solution uses artificial intelligence (AI) and ma-
chine learning (ML) to learn what “normal” processes look 
like and recognize anomalies quickly and accurately.

SAM GUARD filters out false alarms to prevent engineers 
from becoming overwhelmed and avoid alarm fatigue, 
without requiring any specialist equipment. SAM GUARD 
continuously monitors customer data across the entire plant 
without requiring any specialist equipment. The system 
picks up on the earliest signs of equipment failure or inef-
ficiencies to reveal problems while they are still relatively 
minor and easy to fix. To prevent engineers from becoming 
overwhelmed and avoid alarm fatigue, SAM GUARD au-

tomatically filters out false alarms. SAM GUARD’s solution 
provides all stakeholders with a comprehensive visualiza-
tion of the plant and its process in the form of a digital twin, 
helping speed up root cause analysis and enabling virtual 
resolution for plant issues.
 
Setup Process
SAM GUARD’s solution begins with setting up a sophisti-
cated interconnected representation of the factory and cre-
ating a set of models that typify normal operation. The total 
time for the setup phase is just two weeks, and no special 
hardware is required. The models are then used in online 
operation to detect anomalies that indicate problems in the 
factory and can provide the starting point to analyzing the 
root cause of those problems.

The first step in the setup process relies on our patented 
method for creating an interconnected asset representation 
of the factory, which combines two data sources:
	– A digital twin of the factory and processes 
	– Historical data from sensors in the factory
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The diagram above shows the workflow needed to set 
up the interconnected representation of the plant. P&ID 
diagrams are combined with the customer’s process en-
gineering knowledge of causal factory processes to pro-
duce an enriched digital twin of the factory. Historical 
sensor data from the customer data historian is then add-
ed to the twin to produce the interconnected representa-
tion. Because the interconnected representation includes 
every item of equipment and every process in the factory 

along with their past behavior, it includes all the informa-
tion needed to enable predictive process monitoring for 
the whole factory.
In the second step of the setup process, the patented 
SAM GUARD aggregation method uses this interconnect-
ed representation to cluster all sensors that participate in 
processes related to each item of equipment (e.g., a valve, 
heat exchanger, or pump). This causal information in the 
interconnected representation ensures that anomalous 
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behavior in an equipment cluster is likely to have a root 
cause in that cluster. As a result, the equipment clusters 
can be monitored independently without damaging mod-
el accuracy. Because every process in the interconnected 
representation affects at least one item of equipment, and 
every item of equipment in the interconnected representa-
tion has a corresponding cluster, the entire interconnected 
representation (and thus, the factory itself) can be com-
pletely monitored using the clusters. 

The final step in the setup process is the initialization of 
two algorithms for each equipment cluster:
	– AI anomaly detection model - Characterizes normal 
behavior for the cluster using the historical data from 
the interconnected representation. 

	– A set of calculated indicators - Mathematical functions 
of sensor data that track the behavior of processes in 
the cluster relative to a desired target behavior.



6

SAM GUARD –
Comprehensive Predictive Monitoring for the Process Industry 

Online Operation
The first step of online operation is the detection of anoma-
lous behavior. Incoming sensor data from each equipment 
cluster is continuously scored by the cluster’s AI model to 
indicate the degree to which it is anomalous. However, 
most anomalies are not interesting to the customer. Real 
problems in the factory are likely to correspond to signifi-
cant and gradually worsening anomalies, as shown in the 
figure on page 5. Anomalies that meet these conditions, 
called events, trigger alerts that are presented to process 
engineers for analysis.

The second stage of online operation is the hint system, 
which uses the calculated indicators to assist process engi-
neers in finding the root cause of events. The hint-assisted 
root cause analysis can be carried out either by the custom-
er or by the experienced SAMSON Analytical Monitoring 
Services (AMS) team. When an event is triggered for a 
specific piece of equipment, all the corresponding calculat-
ed indicators are evaluated near the trigger time, resulting 
in a set of hints. The hints are prioritized according to their 
likelihood of pinpointing the cause of the event, using a 
classifier trained on feedback from previous hints. These 
smart hints help process engineers to find the root cause 
of the problem and make recommendations for corrective 
actions and follow up checks. This root cause analysis could 
also support future plant optimization by identifying loop-
holes in process relations that have been neglected in tra-
ditional mass and energy balance calculations. 

Summary
In this way, SAM GUARD provides a complete solution for 
predictive process moni-toring. It monitors the entire plant, 
producing accurate, early alerts about anomalies while ig-
noring irrelevant changes to plant operations. Additionally, 
SAM GUARD’s hint system provides actionable recommen-
dations for fixing localized problems which speeds up issue 
resolution and minimizes suspension of operation. 

For example, SAM GUARD prevented shutdown at a min-
ing plant by alerting engi-neers to a broken sensor which 
would have caused a clogged furnace. In another ex-
am-ple, SAM GUARD was able to prevent $1.1 million in 
damage at a petrochemical plant by preventing the failure 
of the compressor that controls the air pressure of the valves 
of the entire plant. In yet another example, several main 
production units of a chemical plant were modelled using 
SAM GUARD over the course of a few days. It indicated 
problems at the thermal incinerator, oxygen flow meter, 
and blower. After resolving these issues, un-planned shut-
downs were measurably reduced from 14% to 10%, lead-
ing to a substantial increase in the overall plant operational 
availability.

With the help of SAM GUARD, process manufacturing 
companies are able to max-imize productivity, minimize 
downtime, and ensure that all processes and equipment 
run as efficiently as possible, without causing extra stress 
to engineers. 
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SAMSON AT A GLANCE

PRECOGNIZE
https://www.precog.co/company/ 
https://www.linkedin.com/company/precog-innovations/
Nahum Het 5 Israel
+972-4-8404364

PRODUCTION SITES
–	 SAMSON Germany, Frankfurt, established in 1916
	 Total plot and production area: 150,000 m²
–	 SAMSON France, Lyon, established in 1962
	 Total plot and production area: 23,400 m²
–	 SAMSON Turkey, Istanbul, established in 1984
	 Total plot and production area: 11,100 m²
–	 SAMSON USA, Baytown, TX, established in 1992
	 Total plot and production area: 20,000 m²
–	 SAMSON China, Beijing, established in 1998
	 Total plot and production area: 47,000 m²
–	 SAMSON India, Pune district, established in 1999
	 Total plot and production area: 28,000 m²
–	 SAMSON AIR TORQUE, Bergamo, Italy
	 Total plot and production area: 27,000 m²
–	 SAMSON CERA SYSTEM, Hermsdorf, Germany
	 Total plot and production area: 14,700 m²
–	 SAMSON KT-ELEKTRONIK, Berlin, Germany
	 Total plot and production area: 1,100 m²
–	 SAMSON LEUSCH, Neuss, Germany
	 Total plot and production area: 18,400 m²
–	 SAMSON PFEIFFER, Kempen, Germany
	 Total plot and production area: 20,300 m²
–	 SAMSON RINGO, Zaragoza, Spain
	 Total plot and production area: 19,000 m²
–	 SAMSON SED, Bad Rappenau, Germany
	 Total plot and production area: 10,400 m²
–	 SAMSON STARLINE, Bergamo, Italy
	 Total plot and production area: 27,000 m²
–	 SAMSON VDH PRODUCTS, the Netherlands
	 Total plot and production area: 12,000 m²
–	 SAMSON VETEC, Speyer, Germany
	 Total plot and production area: 27,100 m²

STAFF
–	 Worldwide 4,500
–	 Europe 3,600
–	 Asia 600
–	 Americas 200
–	 Frankfurt am Main, Germany 1,900

INDUSTRIES AND APPLICATIONS
–	 Chemicals and petrochemicals
–	 Food and beverages
–	 Pharmaceuticals and biotechnology
–	 Oil and gas
–	 Liquefied Natural Gas (LNG)
–	 Marine equipment
–	 Power and energy
–	 Industrial gases
–	 Cryogenic applications
–	 District energy and building automation
–	 Metallurgy and mining
–	 Pulp and paper
–	 Water technology
–	 Other industries

PRODUCTS
–	 Valves
–	 Self-operated regulators
–	 Actuators
–	 Positioners and valve accessories
–	 Signal converters
–	 Controllers and automation systems
–	 Sensors and thermostats
–	 Digital solutions

SALES SITES
–	 More than 50 subsidiaries  
	 in over 40 countries
–	 More than 200 representatives
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