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VeriSens®
SOLUTION DESCRIPTION:

FIBER INSPECTION
STATION
This document describes the Application Solution consisting of the VeriSens® vision sensor provided by
Baumer (USA), Lid. and peripheral materials (lighting, lens, enclosure, MMI, etc.. provided by Visumatix,
Inc.

INTRODUCTION
The function of the Fiber Detection Inspection
Station is to inspect for the presence or absence of
fibers in glass tubes in a 96 tube plate. The plates
are inserted into a Location Nest where a Baumer
VeriSens vision sensor performs an automatic
inspection for the presence of fibers. Status lights
on the front panel of the enclosure provide
indication as to whether the inspected plate
passed or failed and a Panel PC provides visual
indication of the presence or absence of each fiber
in the plate.
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INSPECTION STATION
Figure 1 is an angled view picture of the enclosure, illustrating the
loading area/ nest, indicator lights, Panel PC, power switch and power
cable connector. The outside dimensions are approximately 15”W x
24”D x 34” H. The upper portion of the enclosure has an overhang to
shield the plate from ambient light. The lower portion of the enclosure
is slightly angled to provide a convenient view of the Panel PC.

ENCLOSURE
The enclosure dimensions are approximately 15”W x 24”D x 34” H. It
consists of an extruded aluminum frame and detachable aluminum
plates. NOTE: The left-hand panel has been designated as the access
panel. Other panels, although detachable, have structural members or
electrical components attached to them.

FIGURE 1: INSPECTION STATION

The interior of the upper portion of the enclosure has been painted
flat black to reduce ambient light to the plate.

NEST
Figure 2 is a picture of the upper portion contains the plate nest, into
which the plate to be inspected is placed. A photoelectric sensor is
located on the right hand side of the nest. The photoelectric sensor
detects the presence of the plate in the nest which energizes the
illumination source and triggers the VeriSens® vision sensor. Power to
the photoelectric sensor is indicated by the presence of a red glow at
the left hand portion of the nest; the sensor also has status LEDs that FIGURE 2: PLATE NEST
indicate whether or not the sensor is detecting a plate.

PANEL PC
The Panel PC is manufactured by Logic Supply Model Number PL10-AR with the following specifications:
•
•
•
•
•
•

10.4” Fanless Intel Atom D2550
1GB SO-DIMM RAM
HDD Mobile & Flash 2.5” SATA 7200 RPM 250GB
Wireless: Realtek Wireless N & Bluetooth w/ pigtail and adaptor
Wireless antenna: 2.4 GHz 197mm (8”)
Windows 7 Home Premium
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BAUMER VERISENS® VISION SENSOR
The Fiber Detection Inspection Station is equipped with a Baumer
VeriSens® vision sensor. This sensor has a 1.3 Megapixel image
sensor and a 16mm lens to provide the appropriate Field Of View at
the required working distance. To reduce the probability of becoming
mis-adjusted with respect to aperture and focus, the lens has been
sealed into position with two beads of silicon and covered with the
IP67 tube. The operation of the Vision sensor is described below.
The vision sensor is mounted approximately 20 degrees off
perpendicular of the fibers.

FIGURE 3: INTERIOR VIEW HIGHLIGHTING
VISION SENSOR

ILLUMINATION
Illumination selected for the Fiber Detection Inspection Station is the
Metabright Exolight manufactured by Metaphase Technologies. It is a
4” light bar powered by 24VDC. To enhance the image of the fibers, a
short UV spectrum was selected.
Lighting is “Directional Front Lighting” at approximately 40 degrees
off perpendicular to the fibers.

FIGURE 4: INTERIOR VIEW HIGHLIGHTING
ILLUMINATION
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SETUP AND OPERATION
POWER ON AND OPERATION
STEP 1: POWER ON
Plug requirements: 110 VAC, 60 Hz. Power is applied by switching
on the power switch located at the right rear of the enclosure.
Ensure that the power cord is fully inserted into the plug. When
energized, the Panel PC will begin to startup and a red glow will
appear at the inner left hand side of the part nest.

STEP 2: PANEL PC STARTUP

FIGURE 5: POWER SWITCH AND CORD

When energized, the Panel PC will sound a series of audible
“beeps”, indicating that it is commencing its startup sequence. The
panel PC operating system is Windows 7 and the Windows icons
will be displayed. The Baumer VeriSens® Appsuite software has
been preloaded into the Windows Startup folder, so the Appsuite
application will startup.
As the Appsuite is loading, a dialog window will be displayed (See
Figure 6) for the operator to select which VeriSens to connect to.
The choices will be either the hardware, as designated by an IP FIGURE 6: INSPECTION SELECTION DIALOG
address displayed in the dialog window, or one of a number of
simulators. Select the hardware option and the system will load the inspection configuration to
automatically inspect the plates.
When the configuration has successfully
loaded the Panel PC screen will have a
display similar to that of Figure 7, except that
all Regions of Interest will be red in color
instead of green and all inspections will
indicate “NoGood”. This is normal on
startup. After the first inspection, ROIs will
disappear.

FIGURE 7: APPSUITE CONFIGURATION
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STEP 3: LOAD PLATE
When a plate is loaded into the nest, the inspection occurs automatically. The sequence is as follows:
1.

2.
3.
4.
5.

Plate is loaded; photoelectric sensor detects part presence. Note: it is suggested that the plate be
inserted into the left hand portion of the nest first, then lowered into the right hand portion of
the nest. This technique will help to avoid false triggering of the part presence sensor.
Plate Illumination is energized. A faint purple glow will be seen emanating from the light source.
After a 750ms delay (user adjustable), the image acquisition/ inspection is triggered.
If the plate is good, the green light is illuminated for 1 second; if the plate is bad, the red light is
illuminated for 1 second (Note: illumination durations are user adjustable).
The status of the inspection is displayed on the Panel PC monitor (See Figures 8 and 9). Note that
Figure 8 has a line of red x’s in the image window and an indication that Row E is defective. Note
also that, because the vision sensor is viewing the part from the bottom, the orientation of the
columns (not the rows) will be reversed. Thus, as illustrated in Figure 8, the missing fiber is
located in the second tube from the right, not from the left.

FIGURE 9: GOOD PART

FIGURE 8: BAD PART

The inspection status is retained on the display until the next plate is loaded and inspected.

STEP 4: REPEAT PROCESS
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SERVICE AND RECONFIGURATION
MECHANICAL ADJUSTMENT
The components employed in the Fiber Detection Station are industrial and may be expected to have a
useful life of many years. Accompanying this document are electrical and mechanical CAD drawings to
serve as a reference for service personnel. NOTE: Access to the enclosure is from the left hand panel.
This is the only access panel that is designed to be removable. All panel screws are removable with a
4mm Allen wrench. The panel to which the Panel PC is attached may also be removed for to provide
access to its various ports.
Should the lens require readjustment, simply remove the IP67 tube, remove the silicon beads and adjust
the focus and or aperture.
The VeriSens mounting bracket is adjustable angularly by loosening two 3mm screws, on either side of the
10mm extrusion. It may be easier to remove the entire bracket assembly by loosening the 5mm screw in
the fastening block.

REDEPLOYMENT
The Baumer VeriSens® Vision Sensor and Metaphase illuminator are general-purpose devices that have
been applied in an enclosure fabricated by Visumatix, Inc. for the purpose of inspecting for fibers in glass
tubes in a 96 well plate. The sensor with its corresponding lens and light may be redeployed for other
inspection applications and the nest in the enclosure may be replaced to accommodate other parts.

APPSUITE SOFTWARE CONFIGURATION
The following is an overview of configuring the Baumer VeriSens®. The vision sensor can store up to 255
different configurations on board the sensor, and an unlimited number of configurations can be stored on
a PC or network.
Complete instructions about configuring VeriSens®, including software tool application and
communication may be found in the online Help file in the AppSuite by pressing F1.
There are three steps to setting up a Baumer VeriSens Configuration. They are:
1) Adjust Image
2) Check Features
3) Configure Interfaces
After these three steps are complete, simply click the “Activate VeriSens” button and the new
configuration parameters will be downloaded.
Each of these steps is described in detail below as applicable to this inspection application.
The information contained in this document is the intellectual property of Baumer USA, Ltd. Any use of this
information without the express permission of Baumer USA, Ltd. is prohibited.
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STEP 1: ADJUST IMAGE
Step 1 is establishing proper part positioning and lighting. For nearly all machine vision applications it is
necessary that the physical alignment among the illumination, the VeriSens® and the part be such that the
light reflected from the part isolate the defects to be detected. In this application you can see that the
end of the glass tube acts as a lens. This has three effects: 1). It causes distortion in the image; 2) There is
a point on the glass which reflects a point of light that may be mistaken for the end of a fiber; 3). It
exaggerates any positional displacement in the fiber. The objective of the lighting scheme in this step is to
illuminate the upper portion of the fiber to the maximum capable and position the vision sensor to
maximize visible area at that location.

FIGURE 10: ADJUST IMAGE

STEP 2: CHECK FEATURES
Step 2 is where the proper software tools are selected to perform the inspection. In this application the
“Count Areas” tool was applied eight times, one for each row. Each tool was positioned so as to contain
all twelve fibers in a row at the upper portion of the fiber, but not overlapping with the portion of the
fiber visible through the end of the glass tube. The threshold and area values were adjusted so that the
extents were clearly counted in the measurement values (orange shaded).

FIGURE 11: CHECK FEATURES
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STEP 3: CONFIGURE INTERFACES
Step 3 is to configure the outputs. VeriSens® has 5 digital inputs and 5 digital outputs. One digital output
was configured to energize Output 1, to which the green light is wired; the other output was configured to
energize Output 2, to which the red light is wired. The result is that if a plate is good (all fibers present)
then the green light will illuminate; if a plate is bad (any fiber missing) then the red light will illuminate.
Because the Panel PC is being used as a Human Machine Interface (HMI), the TCP/IP connection can
transmit an ASCII string to a supported device (PC or PLC) with the actual value of the software tool result.
This feature requires a custom data capture application to be written.

STEP 4: ACTIVATE VERISENS
Step 4 is to simply download the configuration parameters to the VeriSens®. The job may also be stored
on the configuration PC prior to activation. Once activated, VeriSens functions as a stand-alone sensor
and the PC can be disconnected.

WEB BROWSER INTERFACE
VeriSens supports a web browser interface. Due to application requirements for graphical feedback this
interface, although enabled, was not employed.

FIGURE 12: WEB INTERFACE
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DELIVERABLES
A typical system would consist of the following:
•

Baumer VeriSens® XC-100: VC XC100M13X00EP provided by Baumer Distributor

•

Baumer Connector Cable for power and I/O: ESG 34JP0200G Flying Lead provided by Baumer
Distributor

•

Baumer Ethernet cable: KSG34A/KSG45AP0200G/E Provided by Baumer Distributor

•

Metaphase UV light bar incorporated into Enclosure provided by Visumatix

•

16 mm lens by VST America incorporated into enclosure provided by Visumatix

•

Vision Engineering (by Baumer)

•

Electrical and Mechanical Engineering (by Visumatix)

•

Complete documentation, CAD drawings and Bill Of Materials (by Visumatix)

•

Support and training (by Baumer)
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CONTACTS
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APPENDIX A: ELECTRICAL
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GLOSSARY
Back Lighting

Lighting technique in which the light source and the
camera are on the same side of the part to be inspected.

Contrast

Measured in grayscale (Black = 0; white = 255).
A minimum contrast must be present in order to
differentiate a feature from its background.

BACKLIGHT

Dual On Axis Light

(DOAL) On Axis illumination uses beam splitting
techniques to enable the illumination to be
positioned between the camera and the object
so that the camera is situated behind the light.
Note: Due to light loss in the beam splitter the
unit generally needs to be positioned as close as
possible to the object.

Edge Detection

A software tool that calculates the gradient location across a pixel matrix based
upon the difference between the grayscale values. Typically, a nearest line fit is
calculated across several pixels within the maximum gradient and this line is
determined to be the edge.

Feature Extraction

The ability of machine vision software to separate a feature from
its background and determine some attribute (area, brightness,
etc.)

Camera

Light Source

Front (or Top)
Lighting

Lighting technique in which the light source and the camera are
on the same side of the part to be inspected.
Part

FRONT LIGHTING
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Optical Character
Recognition (OCR)

The ability of machine vision software to determine the value of a string of
previously unknown characters.

Optical Character
Verification (OCV)

The ability of machine vision software to determine whether or not the value of
a string of previously taught characters matches the current image.

Resolution

Measured in Units of measure per pixel.
Field of View ÷ minimum number of pixels on the sensor. For example, a 1”
FOV with a VGA sensor has a resolution of approximately .002”
Resolution = FOV/pixels Resolution = 1”/480
Resolution =.002”/ pixel

The information contained in this document is the intellectual property of Baumer USA, Ltd. Any use of this
information without the express permission of Baumer USA, Ltd. is prohibited.

Page 15 of 15

