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Precision sensor manufacturer Micro-Epsilon has further extended its 3D sensor portfolio to include four different sensor ranges that perform 3D measurements on a wide variety of target objects and surface types in industrial environments.

To achieve highly accurate 3D measurements, a perfect match between hardware and software is required. Micro-Epsilon has developed a new generation of 3D sensors that not only uses high performance hardware, but also has perfectly matched software, 3D Inspect, to accompany it. This means all 3D sensors from Micro-Epsilon can now be operated using the same 3D data capture and evaluation software. Furthermore, as the sensors and software come from a single source, only one contact person is needed to help users solve complex measurement tasks.

3D sensor portfolio
There are four sensor types available in the Micro-Epsilon 3D sensor portfolio:
(1) surfaceCONTROL 3D 3000 series for 3D snapshots of smaller areas with highest precision.
(2) surfaceCONTROL 3D 2500 series for 3D snapshots of large measurement areas.
(3) reflectCONTROL 2D and 3D snapshot sensor for surface inspection and shape recognition on reflective targets.
(4) scanCONTROL 3D laser line sensors for capturing 3D data from moving targets.  


Measuring smaller areas with highest precision
The surfaceCONTROL 3D 3000 series is a new generation of 3D snapshot sensors from Micro-Epsilon that work according to the principle of optical triangulation based on fringe projection. Using a matrix projector, a sequence of patterns is projected onto the test object surface. The light of the patterns diffusely reflected by the test object surface is recorded by two cameras. The three-dimensional surface of the test object is then calculated from the recorded image sequence and the knowledge of the arrangement of the two cameras to each other.

The surfaceCONTROL 3D 3000 series of 3D snapshot sensors offer highest two-axis repeatability up to 0.4 µm. They are fully integrated industrial sensors (IP67) with passive cooling. Delivering up to 2.2 million 3D points per second, the 3D point cloud is delivered directly from the sensor. The sensors support the new 3D GigE Vision / GenICam standard for easy integration into existing 3D image processing tools.

Inspection of larger targets 
The surfaceCONTROL 3D 2500 series has been redeveloped to the newest platform and is a 3D sensor for inspection of larger targets. Measuring fields are up to 650 x 495 mm, with high measuring range depth from 150 mm to 300 mm. Data capture time is around 0.5 seconds and repetitive precision is up to 3 µm.

Measuring flat, mirror-like surfaces
The reflectCONTROL series is for 2D and 3D measurements on flat, mirror-like surfaces. It consists of a large screen that projects light patterns onto the surface which is evaluated by two cameras in the housing and a 3D point cloud generated. The sensor sends this 3D point cloud directly via GigE Vision standard to the software.

The reflectCONTROL series has two models: one for 2D measurement and the other for 3D measurement.

The 2D measurement model is for surface inspection and has a measurement field of 110 mm x 245 mm and outputs 2D images for the intensity, amplitude and curvature of the captured surface.

The 3D model is for 3D measurement of the target looking at flatness and waviness. It has a measuring field of 80 x 160 mm and also outputs the 2D data but in addition provides the 3D point cloud. The sensors offer highest repeatability of ± 1.0 µm in a peak-to-valley, so that even the smallest deviations in the 10 nm range can be detected. The reflectCONTROL also supports the new GigE Vision / GenICam standards for easy integration into existing 3D image processing tools.

Build up 3D data from captured 2D profiles  
The scanCONTROL series from Micro-Epsilon is a 2D laser line sensor that can build up 3D data from the captured 2D profiles. The sensor uses the triangulation principle and projects a wide laser line onto the target surface, which is viewed by the CMOS receiver array and converted into a 2D profile line of x and z coordinates. The 3D information is built up from a sequence of captured profiles which makes it especially useful for capturing data from targets that are continually moving and not able to stop.

The scanCONTROL 3000 series are compatible with 3D measurement and inspection and are offered with a number of different measuring ranges which govern the line width of the sensors.

Which sensor for which surface?
The choice of sensor model depends on whether the surface to be measured is diffuse or specular reflective. With matt or diffuse surfaces, the light that hits the surface will reflect in all directions. This means the light can be viewed from a range of different angles. When the surface is shiny or specular reflective like a mirror, the light will reflect at the same angle off the surface, which means you must be at the exact same angle as the reflection in order to see the returned light.

surfaceCONTROL and scanCONTROL work best on matt or diffusely reflecting surfaces, i.e. those that do not present a perfect mirror. For particularly shiny and flat surfaces, the reflectCONTROL is ideal. 

Both surfaceCONTROL and reflectCONTROL require the target to be stationary for a moment in order to capture the 3D data. However, scanCONTROL sensors need the target to be moving in order to capture the data or have the sensor moved over the target.

Integration methods
For control of the 3D measurement, two integration methods are suitable depending on the customer’s configuration in their setup. The sensors can be triggered directly to start acquisition from a line PLC or via the host PC running the analysis software.

Obtaining data
When processing large amounts of 3D data, it is important to consider how this data and the resulting measurement information is transferred to the control system. Micro-Epsilon 3D sensors communicate using the standard GenICam and GigE Vision protocols. Once the data is processed in the PC, it must then be transferred to the control system, which today, is often achieved using an Industrial Network such as Profinet, Ethernet I/P or EtherCAT. Micro-Epsilon offers the Industrial Performance Unit (IPU), an industrial PC (IPC) configured specifically to run its sensors and software, as well as incorporating the necessary gateway architecture to communicate with Industrial Networks.      

For more information on 3D sensors from Micro-Epsilon, please visit 
www.micro-epsilon.co.uk or call the Micro-Epsilon sales department on +44 (0)151 355 6070 or email info@micro-epsilon.co.uk
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The 3D sensor portfolio from Micro-Epsilon offers a 3D measurement solution for every application.

Note to Editors: 

About Micro-Epsilon
Manufacturing processes throughout all industries are evolving at a rapid pace, and the quality and tolerances expected from the end user are forever increasing. Thus, the need for smarter measurement solutions is continuously growing. Micro-Epsilon (www.micro-epsilon.co.uk) is renowned globally for being at the forefront of measurement technology.
For more than 50 years, we have continuously offered reliable, high performance, unique solutions particularly when high precision measurement or inspection is required. Our product range covers sensors for the measurement of distance and displacement, sensors for IR temperature measurement and colour detection, as well as turnkey systems for dimensional measurement and defect detection.
We understand that our customers are our business partners and aim to develop long term relationships with them. We work closely with our customers to fully understand their requirements; our salespeople are engineers and understand more than just the sensor performance. We are problem solvers. 
We operate a fair working policy, which results in excellent customer service and support even post sale. 
Our high performance products and way of working provide our customers with a genuine competitive advantage.
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