
Background information 
 

 

Area guarding with two and three-dimensional sensors from Pilz 

 

Safety for every dimension 

 

Ostfildern, June 2018 – With area guarding of plant and 

machinery it is essential to reconcile safety, user-friendliness 

and productivity. Optical safeguards are appropriate for area 

guarding when people need to enter danger zones frequently or 

when material needs to be transported in or out. Such 

safeguards include classic light curtains and laser scanners, 

but increasingly camera systems and now pressure-sensitive 

safety mats. 

 

 

Safety light curtains: infrared protection 

Not all processes are fully automatic, or they may be frequently 

interrupted by the process of feeding products or components in and 

out. The safety-related assessment of such processes demands 

particular consideration. Safety light curtains are predominantly 

used in these cases. 

Light curtains use an invisible infrared protected field to protect 

against access or entry into hazardous machine areas. If a light 

beam is broken, a safe shutdown command is triggered 

immediately. Depending on the requirement, light curtains provide 

finger, hand and body protection in accordance with EN/IEC 61496-

1/-2 “Safety of machinery - Electro-sensitive protective equipment”. 

They have short reaction times in the millisecond range; as a result 

the safety distance is minimised and this valuable space can be 

used for production tasks. 
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In order to maintain detection mode and still guide material through 

the light curtain, advanced functions such as blanking, muting or 

cascading have become established. 

The light curtains PSENopt from Pilz can be used in all areas of 

industry where a barrier-free safety concept is to be implemented. 

Thanks to their compact dimensions and ease of installation, the 

light curtains enable an ergonomic work environment.  

 

Mobile and stationary area guarding 

As a Category 3 safety product in accordance with IEC/EN 61496, 

safety laser scanners monitor 2D areas. Applications are versatile, 

ranging from stationary area monitoring to automated guided 

vehicles (AGV) and the safeguarding of robot applications. Above 

all, protection against encroachment behind the protected field has 

become more significant in recent years: often it is not enough to 

safeguard merely the access point to danger zones such as a robot 

cell (access protection). The space behind it also needs to be 

monitored because a machine restart needs to be prevented for as 

long as anyone is present in the danger zone. In contrast to key 

transfer systems, operation can be resumed seamlessly if the 

danger zone has been cleared. 

The robust safety laser scanner PSENscan from Pilz safely 

monitors up to three separate zones simultaneously. Thanks to the 

free configuration of warning zones and protection zones, plus the 

ability to adapt to existing structural conditions, PSENscan can 

easily be integrated into the most varied applications. PSENscan 

has a wide opening angle of 275°, so applications in which several 

adjoining sides of a machine or AGV are to be monitored can be 

implemented with fewer devices, when compared with an 180° 

scanner. 
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Tactile sensors for safe area monitoring  

Tactile sensors, such as pressure-sensitive safety mats, are 

particularly suitable for safe area monitoring. Pressure-sensitive 

safety mats are generally pressure-sensitive safety devices, which 

react to contact or pressure and meet the requirements of the 

standard EN/ISO 13856-1. They safeguard danger points and 

danger zones by reliably detecting that the mat has been triggered 

and then forwarding the information to the safe controller for further 

processing. 

Pressure-sensitive safety mats slow down or stop plant and 

machinery when someone enters the danger zone (=access 

protection) and also provide protection against encroachment 

behind the protected field. After all, it's essential to monitor not only 

access to the danger zone but also the zone behind it, in order to 

prevent the plant or machine starting up unintentionally. 

 

Pressure-sensitive safety mats for integrated position 

detection 

The pressure-sensitive safety mat PSENmat is a completely new 

development: integrated position detection, enabling completely 

new machine operating concepts, is a world first. Via defined, 

marked mat areas, for example, the operator can trigger an 

integrated switch functionality by foot and work hands-free. In 

addition to the classic safety function, PSENmat also has position 

detection, which enables the machine function to be switched on via 

integrated virtual switches (standard function). 

A mat can be divided into 40 virtual switch fields. Each of these 

fields can be evaluated on a case-by-case basis and can be 

adapted to the machine's operating status or a worker's sequence of 
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movements with a high level of flexibility. So at any point, a fully 

programmable operating or reset function is available – similar to a 

virtual foot switch. 

 

Pressure-sensitive safety mat also supports pure safety 

New levels of freedom are also created with pure safety functions. 

Where fixed combinations of safety mat and evaluation device were 

mandatory to users in the past, for the first time PSENmat now 

offers freedom of choice. This is enabled by connecting the safety 

signals to an evaluation device or controller via standardised OSSD 

signals.  

In addition to the universal combination option with the evaluation 

function, pressure-sensitive mats also have other benefits such as 

simpler cable and channel diagnostics. Not forgetting the ability to 

connect several mats in series, which is particularly important during 

the installation process, and the simple combination with other 

safety sensors that can be connected in series. 

 

Camera systems for more complex monitoring tasks 

Safe 3D camera systems are suitable for monitoring large-scale and 

complex applications in industry; they can be used to freely 

configure monitoring areas. In contrast to simple sensors, they 

record and analyse detailed information about the whole monitored 

area. The areas to be monitored can also be switched, activated or 

deactivated dynamically during plant operation. They must meet the 

requirements of EN/IEC 61496 in the process. 

Depending on the application, various technologies are required in 

order to meet the process and safety-related requirements of the 

application: in areas in which human and robot work together, for 

example, 3D cameras are suitable for physical access monitoring. 
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3D protection system 

The safe, camera-based 3D protection system SafetyEYE from Pilz 

has cameras equipped with highly dynamic CMOS image sensors, 

which detect structures such as people or objects, for example. 

SafetyEYE supplies permanent image information from the 

monitored zone to an analysis unit and uses this to generate a 

three-dimensional detection zone, almost like a safety cocoon. The 

sensing device is positioned above the zone that is to be monitored. 

Warning and detection zones are defined along the envelope of the 

danger zone. Any objects or persons that encroach into a warning 

or detection zone are detected. The analysis unit receives and 

processes the image data from the sensing device and sends the 

results to the safety controller. As such it is the interface to the 

machine controller, ensuring that the machine movement is slowed 

down or stopped if warning and detection zones are violated. 

 

Where sensors are able to monitor areas as well as zones, new 

possibilities are opened up for dynamic safety concepts. However, 

with safety-related equipment on machinery it's not just the 

individual components that matter but the way in which they interact! 

If sensors and evaluation devices come from a single manufacturer, 

then the interfaces between the components will already be 

perfectly compatible. In this regard Pilz offers complete solutions for 

zone and area monitoring. 
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Pilz GmbH & Co. KG 

Pilz is an innovative automation technology company operating 
internationally. Pilz uses its solutions to create safety for man, machine and 
the environment. In addition to the head office in Ostfildern near Stuttgart, 
the family business is represented with 2,400 staff in 42 subsidiaries and 
branches on all continents. 

The company's products include sensor technology, electronic monitoring 
relays, safety relays, configurable and programmable control systems, 
automation solutions with motion control, systems for industrial 
communication as well as visualisation solutions and operator terminals.  

Pilz solutions can be used in all areas of mechanical engineering, including 
the packaging and automotive industry, plus the railway technology, press 
and wind energy sector. These solutions ensure that baggage handling 
systems run safely at airports and funiculars or roller coasters travel safely; 
they also guarantee fire protection and energy supply in buildings. 

Pilz also provides a comprehensive range of services worldwide, including 
safety advice, engineering, product training and seminars on the subject of 
machinery safety. 
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