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Introduction

The Scorpion Color Inspection System is a general purpose color inspection system. It identifies the color through comparison and estimates the color coverage of the item inspected. 

The system uses a color firewire camera and bases the inspection on reference images.

The inspection results PASS or NO MATCH are presented on the screen. The indicator panel shows the result as well as the color and the color coverage in percent. 

In this manual the inspected item is a piece of painted wood.
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1 Revisions

	Revision
	Description
	Date

	A
	First version
	November 3, 2004

	B
	New images
	December 22, 2004


2 References

	Reference
	Description

	1
	ud-2004-0003-a User Manual Scorpion 3.0


System description

The Scorpion Color Inspection System consists of:

· Camera

· Camera housing

· Scorpion Vision Software CD

In addition a computer for running the Scorpion Vision Software and a light source is required. 

In our example we use a halogen light mounted on the camera box.
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Typical system set-up
2.1 Camera

2.1.1 Camera and lens
An Imaging Source Camera DFK21F04 color camera with 4 mm lens is used as a color sensor. The camera is connected to a PC using the 4.5 meter firewire (IEEE1394) cable.
2.1.2 Camera housing

The camera is placed in a dust proof and water resistant Rittal box of size: 

· Width 150 mm

· Height 150 mm

· Depth 120 mm

Scorpion Vision Software CD

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

· Scorpion Vision Software

· System requirements

· Scorpion setup program

· Camera drivers

· Documentation 

· Support programs 

Scorpion Vision Software runs on Windows XP or Windows 2000.

Python is an open source script language used in Scorpion for advanced logic.

2.1.3 Scorpion Color Identification Profile

Scorpion Vision Software is a general purpose vision inspection system. When configuring Scorpion for a dedicated task, you create a profile. 
The Color identification System profile is already prepared for this system. The profile is contained in a zip file. The format makes is it easy to maintain and modify the system.  

For more information on Scorpion configuration: see the Scorpion User Manual and the online Help system.

3 Installation of the system

3.1 Installing Scorpion Vision Software

Scorpion Vision Software is supplied on a CD.  See the Scorpion User Manual for installation details, but 

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.

3.1.1 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.

3.2 Installing the Scorpion Color Identification profile

Install the Scorpion Color Identification profile accordingly: 

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. 
Camera setup

For connecting the camera to the Scorpion system, see the Scorpion User Manual. 

The Camera driver for the Imaging Source camera is located on the Scorpion CD. How to install a camera driver is described in the Scorpion html-help file.

When the camera is connected, select the Service – Camera tab and double click the camera.
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In the window coming up, select Advanced. Select the camera with the [image: image6.png]


 button.  Then you get the camera properties by pressing Advanced
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This rest of this section only applies to the Imaging Source DFK21F04 firewire camera.
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Check the COLOR Images option and the Continuous Video Stream.

Select Format activated the dialog below appear.

When doing color identification it is important that all automatic features are turned off. Uncheck the following Auto check boxes: Shutter, Brightness and White-balance. Verify that U/B and V/B are the same number.

Note: When changing the illumination or any camera parameters the trained reference images must be verified. Changing shutter speed will change the amount of light detected by the camera and hence change the color appearance. It may thus be necessary to re-train the colors.  
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Under Source you choose the stream format:
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The Color Space shall be Y411 or another color format. Y800 is a black and white format and will produce monochrome images.

Image Averaging maybe used to improve the image quality. More information about Image Averaging and Filters is found in the Scorpion Vision Software html-help file.

4 The User Interface

Under normal operating conditions, the screen is as shown below. The following information is available:

· Camera image
· Inspection result with indicator panels, these are red when faults, green when ok.

· History list - 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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User Interface

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.
Color Teaching

4.1 References

Colors are recognized using system color references. To train the system you need to add one or more references for each color. You can add as many references for each color as you wish. A relevant set of references is important for the system reliability. 

You add references this way:

· Press the Main panel Service button 

· To gain access to the function; input password
· Open the Service – Toolbox detailed panel

· Select the ColorMatcher tool

· Select the References tab

· Press C+ to define a new color, give it a name

· Place an item with this color under the camera and check that the ROI is correctly placed (move it with the buttons under Settings – Configuration)

· Press Snapshot and Inspection
· Press R+ to add this color as a reference

· Continue adding references for the color by either moving the ROI to other parts of the item or by changing items

C- and R- will remove the selected color reference images respectively. 

The Show best reference check box will automatically select the best reference when running the system. This is convenient when verifying a reference set, but should be unchecked when training new colors.
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Classification

Select Classification to define the feature distance. 

We recommend weighting H with 4 and selecting H weighted by square root.
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4.2 Features

The features list displays the reference sorted by minimum distance. The list is very useful when verifying a reference set.
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Settings

The system has two different pair of settings. One for trained operators and the other for authorized service operators. By pressing the Settings button on the upper left of the screen, the first category is shown.

The settings are protected by a PIN code, and cannot be changed until the correct code is given. The settings can however be read without applying the code.

4.3 States

In Scorpion system states are used to classify the result of an inspection. The state is presented as the inspection result in the History - Image list and in the Inspection result panel at the lower left of the screen. The states themselves are defined in an ordered list. The condition is updated as the inspections are processed.
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These states are defined in the system:

· PASS 
· NO MATCH 

Select the state in the list and press the Edit button to see the state setup.

Color Configuration

You can modify some of the system parameters. Select Settings in the Main panel and give the password. You are the authorized to change the parameters.

· Coverage in % - threshold for accepting the board as a valid color

· Separation in dB - This is the separation between the best and the second best color for a matrix element to be counted

· [image: image24.jpg]StepX, StepY – the distance between to measurements

· Rows, Columns – the dimension of the Region Of Interest (ROI) matrix

Press the [image: image15.png]


 button behind the values to get a number panel to add your values. This is useful if you have a touch screen.

Select the Fixed ROI check box to fix the ROI on the camera image. Use this option if your items are fixed under the camera. 

Submit will activate and store the parameters.
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With the Up, Down, Left and Right buttons you can easily move the Region of Interest in the image. This is useful during the system tuning.

5 Operation

5.1 Cold start

The inspection unit is in power-off state. The computer is turned off. 

· Power on the inspection unit

· Turn on the computer. 

Then you see that:

· The computer boots

· The Auto logon procedure is being done

· The Scorpion application is starting with the Color Identification System profile

For each inspection, a camera trigger signal is sent to the Scorpion system. The response will be the identified color.
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5.2 Manual start

· Start Scorpion

· Select Profile Color Identification System
· The Scorpion application starts with the profile

5.3 Close

Close the system this way: 

· Press the Main panel Close button to terminate the Scorpion application

· Follow normal Windows shutdown procedure

Operational procedures

5.3.1 History

The latest measurements are shown in the image 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. 

You can choose to save or delete all or single images, choose how many images to display in the list, open images from another folder and choose to show the buttons to the right. You can also do these operations with the buttons.
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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 in settings mode. Double click the curve name to see the adjustment parameters. You can adjust the curve axes and the alarm limits (alarm limits are here shown in red). 

The image below shows an example of graphing the best color value.
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The following curves are included in the system:

· System.Analysis time

· BestColor.Value

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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You set the unit and precision of the measured values from the tool window in the Toolbox. (Under Service-Toolbox, Result panel when editing the actual tool.)
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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6 Communication

The system can communicate with external systems using RS232, OPC and TCP/IP by sending start and stop, status and measurement data.

A production line can i.e. send a message – GetConfig over TCP/IP.  The vision system then returns:

· StepX

· StepY

· Rows

· Columns

· Coverage

· Separation

Maintenance

6.1 Scorpion

The service settings are only available for authorized service operators and are hidden by a PIN code. Press the Service button in the Main panel and give the password. The Service panels are then visible on the right side of the screen.

See the Scorpion User Manual for a closer description of these panels.
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6.1.1 Backup

It is recommended to take a backup of the system configuration: 

Interval

· After system delivery

· Before profile modifications

· After a successful system change

· Before software upgrades of:

· Windows

· Scorpion Vision Software

Procedure

Select the Service - Maintenance panel. Choose an Archive folder. Normally this is the  ..\Scorpion\Archive folder. Press Backup to take a backup of your system. A .zip file with the current configuration is then generated and placed in the archive folder you specified. 

6.1.2 Restore

Note: If you have upgraded Scorpion to a higher version than the backup, you must first remove the existing Scorpion version (do it with the setup program or Windows Add/Remove programs). Then reinstall the older Scorpion version and restore the backup profile. 

Interval

· Restore after computer breakdown

· Restore after unsuccessful profile modifications

Procedure

Select the Service - Maintenance panel. Choose the folder containing the profile you want to restore. Normally this is the  ..\Scorpion\Archive folder. Select the profile and press the Restore button. For more details see the Scorpion User Manual.

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 six categories: Basic, Data, Edge, Geometry, Reference and Advanced tools. 

You find a description of all tools in the Scorpion online Help system.

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. Python ensures maximum system flexibility.

Note: modifying the tools will change the system behaviour and shall only be done by experienced personnel. 
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6.2  Camera

6.2.1 Change 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

· See the procedure for connecting a camera in the Scorpion User Manual

6.2.2 Cleaning of camera

Interval

Clean the camera once a month or when needed.

Procedure

Blow with air under pressure. 

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.

6.3  Service order

Contact can be made to:

	Phone
	+47 23158700

	Fax
	+47 23158701

	Email
	support@tordivel.no

	Address
	TORDIVEL AS

Storgata 20

N-0184 Oslo

NORWAY

	Description of 

service task
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