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Introduction

The Scorpion Laser Measurement system is a general purpose length measurement system. 

In this document we use it for in-line measurements of lamella lengths. The system assumes that the other end of the object has a fixed position and direction during the measurement.

The camera is mounted directly over the part of the object being measured. The Laser light illuminates the object with a line. Since the laser is mounted in a 45 - 60 degrees angle versus the object, the laser line will shift position at the end of the object (see drawing). The image from the camera will look like the image below, where the shift in position is clearly displayed.
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The Scorpion Vision Software will detect the two lines, select the line on top of the object and measure the position of the end point.

To scale the measurement a two-point calibration is required. To do the scaling one long and one short pre-measured object are needed. The objects are positioned under the camera and the end point’s y values are measured (Y1 is for the short and Y2 for the long one). These values are entered into Scorpion and the end point’s y values are scaled correctly.

To increase the measurement accuracy a lens distortion calibration can also be done.

1 System description

The Scorpion Laser measurement system consists of the following parts: 
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· Junction box with camera and laser

· Scorpion Vision Software CD

· Scorpion Laser length measurement Profile

In addition a computer is required for running the Scorpion vision Software.

The computer must have the following minimum requirements:

· Windows 2000 / Windows XP

· Intel Pentium II 255 MHz or higher

· 128 MB of RAM

· 10 MB free hard drive space

1.1 Junction Box with camera and laser

The junction box system consists of:

· Junction box with mounting plate and Montech profiles

· Unibrain Fire-i VGA camera

· Imatronic Laser

· FireWire cable

· Power supply
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1.2 Scorpion Vision Software CD

Scorpion Vision Software( is distributed on a CD with the following contents:

· Scorpion Vision Software

· System requirements

· Scorpion setup program

· Demonstration profiles

· Camera drivers

· Documentation 

· Support programs 

1.3 Scorpion Laser length measurement profile

The Laser length measurement profile is contained in a zip file to easily being sent with email. 
2 Measurements

The laser length system is measuring the lamella length. The following status values are given by the system:

· PASS

· Cannot Measure 

· Calibration Error

When status is PASS, the measured length is returned on RS232 and displayed on the screen. 

Installation of the system

2.1 Installing Scorpion Vision Software

Scorpion Vision Software is delivered on a CD.  See the Scorpion User Manual for installation details. 

In short you do as follows:

1. Turn on your computer. Insert the Scorpion Vision Software( CD-ROM disc into your CD-ROM drive.

2. Select Installation to start the installation process. 
3. Select Install - Scorpion Vision Software. Follow the instructions coming up.

2.1.1 How to get a valid license

Select www.scorpionvision.com on the CD-ROM to get a demonstration license. Copy the license code in the edit field when prompted. For a permanent license, contact Tordivel AS.

2.2 Installing the Scorpion laser length measurement profile

Install the Laser length measurement profile this way: 

1. Place the received zip-file in the ..Scorpion/Archive folder
2. Start Scorpion. Go to the Windows Start menu. Select Start - Programs - Tordivel Vision Solutions - Scorpion. A profile selection dialog is then shown.

3. In the dialog window, right click the mouse and select Restore. 

4. In the folder coming up, browse to the Archive directory where you saved the zip file and open it. 

5. The Profile is now in the dialog window and you can open the application by double-clicking on it. 
See the Scorpion User Manual for details.

2.3 Connecting the camera to the Scorpion system

Select Service in the main toolbar and give the password. 

Open the Service – Camera panel. Under Camera Settings edit the camera. Under Advanced you set the camera properties and activate the settings. You define the image format and number of frames per seconds. Using Firewire cameras it is wise to reduce the frame per seconds to a minimum.
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See the Scorpion User Manual for further details.

Mounting of the Junction box

Before mounting the following considerations must clarified:

2.3.1 Field of view

The distance between the box (camera position) and the object defines the Field of View (FOV). Below you will find the FOV with different distances. Select the distance that will give you the area you need for your application.

The laser angle view is 40 degrees that coincide with the width of the Field of View.
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2.3.2 Positioning the Junction box

The camera is positioned at one end in the Junction box and the laser in the other. 

The box shall be positioned as shown in the drawings:
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2.4 Adjusting the laser

The Laser light line must be positioned in the middle of the camera FOV.

Calibration

2.5 Lens distortion calibration

To increase the measurement accuracy a lens distortion calibration is done. This is performed by a tool named LensCalibration of type Calibrator. You find it under Service - Toolbox. You need service authorisation for doing lens calibration. Press the Help button in the tool window for more details.

2.6 Length scaling

To scale the measurement a two-point calibration is required. This operation is restricted and requires authorisation. Press the Settings button in the main panel and give the password. Select the Settings - Setup panel as seen below. 
One long and one short premeasured object are needed to do the scaling. 
1. Position one object under the camera
2. Press the Snapshot button

3. Press the Inspection button and you shall see a red cross at the end of the measured object

4. Open the Operation – Results panel and read the EndPoint value

5. Write the EndPoint value as Y1 in the Settings – Setup panel (below)

6. Measure the length manually and write the value in L1

7. Repeat step 1 to 6 for the other object and write the EndPoint and length values as Y2 and L2

8. Press Submit and the end point’s y values are scaled correctly
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3 Communication with external systems using RS 232

3.1 Controlling start and stop

Scorpion accepts the following commands for start and stop:

<stx>Start<etx>

<stx>Stop<etx>

The measured length is returned. 

3.2 Sending status 

The status values are PASS, Cannot Measure and Calibration Error.
When the status is PASS, the measured length is sent, else a 1 is sent.

3.3 Sending measurement data 

Under Service - Communication - RS232 you can see the measured data sent. 
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What to send is defined under Settings – States. Select a state and you can define a command to be run when the state occurs. In our system the lamella length will be sent over RS232:
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4 Operation

4.1 Starting and stopping the application

Manual start

· Start Scorpion

· Select Profile “Laser length measurement”

· The Scorpion application starts with the profile

Automatic start

You make a shortcut for an automatic startup by opening the Windows Explorer and navigate to Scorpion.exe. You find this file on the path ..\program files\tordivel as\scorpion…  Select the Scorpion.exe file, press the right mouse button and choose Create shortcut. In the shortcut properties you change the Target to System=.\<path to profile>.
Example:  ”C:\Program files\Tordivel AS\Scorpion\Scorpion.exe” System=.\LaserLengthMeasurement

You will in this example start the Laser Length Measurement profile that is placed on a sub folder. 

You can place the shortcut on the Desktop or under the Scorpion program group. Name the shortcut ’Scorpion – Laser Length Measurement’.
Stop
Stop the application this way: 

· Press the Close button in the main panel to terminate the Scorpion application. 

4.2 User interface

The screen picture under normal operation is shown below. The following information is available:

· Camera image

· Inspection result with indicator panels, green when ok, red when error

· Description – Web page that contains a short description of the inspection task

· History – displays the latest inspection results

· Curves – give a graphical view of measured values

· Results – show measured values of the latest inspection

· Statistics – give a periodical view of the inspection results
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The Main buttons (upper row, below the main window title) are used to Start, Stop and Close the system. Additionally there are two buttons to lock/unlock the password protected Settings and Service panels. You can save an image by pressing Image and do a manual inspection by pressing Inspection. Save the profile by pressing Profile. 

4.2.1 History

The latest measurements are shown in the history list. A number identifies each image taken. The time and the classification result (the state) are additionally given in the list. By selecting an entry in the list, the image is displayed in the Image window to the left on the screen.
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If you stop the system, you can look at the pictures and eventually store interesting ones for further analysis. The image you choose is shown in the camera image to the left on the screen. 
Curves

You can choose between numbers of curves illustrating different values calculated by the system. All measured values can be graphed. Right click the mouse to see a menu and select add or remove curve. 

(Note: you can only add or remove a curve in Settings or Service mode. Select Settings in the main panel and give the password.)

If you are adding a curve, you get a list of all values available. The left column shows the image tools used in the analyses. The right column shows the values measured by the tool. Choose a value, click Ok and the value is graphed.

Right click the mouse over the curve, and you can reset this or all curves, open the settings panel (if you are authorized) or set the history length similar for all curves.

Adjustments of alarm limits and curve values can be done if you are in settings mode. Double click the curve name to see the adjustment parameters. You can adjust the curve axes and the alarm limits. 

The image below shows the lamella length.
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Results

Measured values of each inspection are shown in this panel. 

You can choose which parameters to display by selecting New and choose from the list coming up. The left column shows the image tools used in the classification. The right column shows the values measured by the tool. Choose a value, click Add (then the window stays open – smart if you want to add more values) or Ok, and the value is included in the overview.
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4.2.2 Statistics

A periodical view of the inspection results is shown here. The table has one row for each classification state. The columns show the inspection result for this period, last period and the total.

By right clicking the mouse and selecting from the menu shown, you can manually reset the statistics. You can also choose to automatically save the statistics. The time and frequency for doing this is chosen under Scheduler in the Service panel.
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5 Settings

To change the settings press the Settings button in the main panel and give the password. 

5.1 The conditions

Scorpion classifies inspection results in states. This is presented in the history list and in the inspection result field at the lower left of the screen. 
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The following states are defined:

· PASS

· Cannot Measure 

· Calibration Error

By selecting the state and pressing the Edit button you see the state setup with constraints and commands to be sent when the state occurs. 
Maintenance

5.2 Scorpion

Authorized service operators can enter service mode when maintaining the system. Press the Service button in the main panel and give the password. The service panels to the right of the screen will then appear. See the Scorpion User Manual for operating details.
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5.2.1 Toolbox

The image analysis in Scorpion is performed by a toolbox of user configurable tools. You find a rich variety of tools in Scorpion. These are image-processing tools in addition to mathematical and logical tools. They are grouped in five categories: Basic, Data, Geometry, Reference and Advanced tools. 

When run, a tool generates a result given as one or more values in addition to a set of graphical elements for visualization. The measuring result is used to define the measured objects state or status, which again decides if an action is to be taken.  The visualization elements are used to illustrate the Scorpion measurement in the camera image. Each element is given a colour.
Additionally to the image analyses tools, there are other tools used to further process the analyses results. Two tools of importance are the logical and Python tools. The Logic tool classifies results from a set of image analyses tools. 
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5.2.2 Backup

It is wise from time to time to take a backup of the system. 

Interval

· After system delivery

· Before profile changes

· After a successful system modification

· Before software upgrades of:

· Windows

· Scorpion Vision Software

Procedure

Select the Service - Maintenance panel. Choose an archive folder and press the Backup button. For more details see the Scorpion User Manual.

5.2.3 Restore configuration

If Scorpion is upgraded to a newer version than the backup, you must remove the existing Scorpion Version (with the setup program or Windows Add/Remove program) before you restore the backup. Then you reinstall Scorpion with the same version as the backup. 
Interval

· Restore after computer breakdown

· Restore after unsuccessful profile changes

Procedure

See the Scorpion User Manual.

5.3 Camera

To change the camera, do as follows:
· Shutdown the computer and disconnect the camera cable

· Change camera and connect the camera cable

· Start the computer and Scorpion

· Follow the procedure in chapter Connecting the camera to the Scorpion system
See the Scorpion User Manual for further details.
Support
Tordivel AS is committed to give Scorpion users the best available support. 

Check our web site www.scorpionvision.com for support issues. Here you find product information, whitepapers and FAQ.
5.4  Service order

Contact can be made to:
	Phone
	+47 23158700

	Fax
	+47 23158701

	Email
	support@tordivel.no

	Address
	TORDIVEL AS

Storgata 20

0184 Oslo

NORWAY

	Description of 

service task
	


6 List of material

	Item
	Qty
	Description
	Type number

	1
	
	Junction Box system
	

	1.1
	1
	Elfa Junction Box with mounting plate
	90-810

	1.2
	
	Montech Profiles
	

	1.2.1
	1
	
	SLR-15-40

	1.2.2
	1
	
	DS-0-40

	1.2.3
	1
	
	EV-2-40

	1.2.4
	2
	
	SL-55-40

	1.2.5
	1
	
	KEV-40

	1.2.6
	30 cm
	
	AP-50-40

	1.3
	1
	Sundry accessories
	

	
	
	Camera system
	

	2.1
	1
	Unibrain Fire-i camera, VGA
	80-010

	2.2
	1
	4,5 m FireWire cable
	90-004

	
	
	Laser system
	

	3.1
	1
	Imatronic Laser, 5 mW, 40 deg angle
	90-550

	3.2
	1
	Power Supply, 5Volt
	

	
	
	Software
	

	4.1
	1
	Scorpion Vision Software – Scorpion Standard
	10-030

	4.2
	1
	Scorpion Laser measurement profile
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