DVT LineScan Users Guide
This guide will help you get DVT’s Legend series LineScan camera running right out of the box.  This document does not comprehensively cover the use of the LineScan camera or the intellect 1.0 software.  Rather it provides an understanding of how to setup, use and troubleshoot the linescan camera in Intellect 1.0 for basic applications.  For more detailed assistance please refer to the Intellect 1.0 and LineScan help files.

This document is hyperlinked for ease of navigation, including the table of contents.
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LineScan Basics

A CCD is a sensor that absorbs the light projected onto it by the camera lens, thus beginning the process of forming a digital image.  The DVT Legend Series LineScan camera does not have a 2D CCD like an ordinary camera.  Instead, the CCD is 1 pixel high and 2048 pixels wide, which gives only a sliver of the world as we see it.  

[image: image1]
This allows the camera to be triggered very quickly.  As a part moves through its field of view it can quickly acquire a single row at a time without suffering from motion blur due to long exposure times.  These rows can then be combined into a single high resolution image or processed one at a time indefinitely.  This allows acquisition of very high resolution images and inspection of high speed continuous materials.

It also provides a method of unwrapping curved surfaces, for example a soda can, into flat images by rotating the curved object in a direction perpendicular to the CCD and taking 1D images at many angular positions throughout the part rotation.  The result is the same as unrolling that curved surface and laying it flat on a table.


[image: image2]
Unwrapping of curved surfaces, high speed continuous material inspection and high resolution image acquisition of moving parts are the main advantages of using a linescan camera.  Inspection of those images is no different than with any of DVT’s other Legend series cameras.
Equipment

LineScan camera (LS-5C)
Intellect 1.0 or later

Light, preferably focused linear halogen (ISHL-LA06 + ISHL-LA06L) and power supply (ISH0-210C)

Lens, CS mount or C mount with 5mm CS adapter, 1” format or larger

Network patch (CBL-C10E) or crossover (CBL-C10EX) cable

Power cable (CBL5-D10)

Break out board (CON-IBOB or CON-IOE)

Fixturing to mount the camera, light and inspection parts

Getting Started
First let’s just get the camera powered up and acquiring images.  The images will initially be completely dark unless the lighting is setup.  Please recognize that the LineScan camera is very dependent on precise lighting and positioning, so be patient when adjusting the geometry of your system.

Connecting to the Camera

Note: this part is the same for all Legend Series cameras

1. Connect the network cable to the camera and to your network switch, router or hub.  If you are connecting directly to a computer network card, use a crossover cable (differentiated by flipped colored wires on pins 1&3 and 2&6 viewed through the cable connectors) and manually set your computer’s IP address to a static IP address instead of allowing it to obtain an IP address automatically.  You must do this to connect any camera directly to a computer network card without first going through another network device!
2. Connect the power supply power cable to the wall outlet and connect the other end to the breakout board.
3. Connect the 15 pin power/IO cable to the breakout board and connect the other end, which looks like a small black Ethernet cable connector, to the camera.

4. You should now see the lights on the back of the camera start blinking red.  When the status light stops blinking and you see only solid green, the camera is ready.  If you do not get this result please refer to the intellect 1.0 manual for more detailed setup instructions.

5. If intellect 1.0 or later is not already installed, please install it now and run it.  Refer to the intellect documentation for help with this.

6. Once intellect is open go to the menu bar at the top and select System>>New System Connections.  The ‘System Connections’ window should appear with a list of all cameras found on the network.  If you do not see this list, expand the ‘Network Neighborhood’ folder in the left pane of this widow.  By default your camera will be called ‘DVT SmartImage Sensor’ and have an IP address similar to 169.254.225.56.

7. Select the camera whose serial number matches that printed on the sticker on the back of your camera.  In the properties window on the right of the screen you will see spaces to type the camera’s name, IP address and subnet mask.  Enter appropriate values here and press Enter to affirm them.  The subnet mask of the camera should be the same as that of the network it is on or the computer it is connected directly to.  Your network administrator can help you with these assignments.
8. Right click on your camera which now should appear by name and click connect.  If you are prompted to load firmware, follow the prompts and then reconnect to the camera if it does not do so automatically.  Most likely your camera was sent to you with the correct firmware already loaded.

9. Press the play button at the top.  As long as you haven’t been monkeying with too many settings you should now see a 2048x1024 dark image with an increasing image ID in the title bar of the image.  If so you are now connected!

Basic Acquisition Setup

This section will walk you through the basics of getting a good unwrapped image of a cylindrical part using only the LineScan camera, your part mounted on a motor, a light source and internal triggering.  If you do not have a cylindrical part or a motor, you can just turn the part by hand or wave your hand in front of the camera to get an idea of what is going on.  If the camera is not already powered, please refer back to the first section, Connecting to the Camera.

System Administration
1. In intellect 1.0 or later open the menu System>>System Administration…>>Imaging.  Change the value for Max Image Rows to a value equal to or greater than the number of lines you wish to acquire in your image.  Now power cycle the camera by unplugging the power chord at the Isolated BOB and plugging it back in.  Reconnect to the camera.
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Image Acquisition Timing

2. In the Result Table at the bottom of the screen (Select View>>Result Table if it is not showing) click on Image Acquisition.  This should change the Properties window on the right to Image Acquisition properties.[image: image13.jpg]IMAGE
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3. Change Trigger Source to Internal at Full Speed
4. Change Line Trigger Type to Time Based
5. Change the Line Trigger Rate to a value roughly equal to:

LTR = T/r
Where 

T = the time in milliseconds of one revolution of your part (estimate)

r = the number of rows in your image

6. Set the Exposure Time to something slightly less than this value.

7. Turn on RTF by pressing the play button [image: image5.png]


 on the image toolbar at the top of the screen.

8. You should see the Image ID increment at the top of the image window.  Check the troubleshooting section if you get no image feedback.  If you can not figure out what went wrong just power cycle the camera, close intellect and start from scratch.

9. Now turn on your motor and setup your lighting so that light reflects directly back to the camera CCD.  Remember the CCD is very narrow, so getting the right amount of light to reflect directly from your part to the CCD can be a lengthy process.  You may need to increase the Exposure Time and Sensor Gain to artificially high levels so as to find the sweet spot for your setup.  Read the section on lighting for help.
CCD Calibration

10. When you can see a recognizable image, turn RTF off  [image: image6.png]


 and stop inspections [image: image7.png]


.

11. In the Image Acquisition properties window on the right, find the property for Sensor Calibration and click Open.  A gray button with three periods should appear.  Click on it to open the Legend LS Calibration window.[image: image14.jpg]Properties [=]x]
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12. The CCD calibration is very important.  If your image looks striped or is missing sections it is probably due to a bad calibration.  This should be done any time the lighting changes, including changes in ambient light, exposure, part position, etc...  Step 1 clears the previous calibration settings.  Step 2 performs dark image subtraction.  Cap the lens or cover it with something that will block all light, like your hand.  Step 3 performs pixel gain calibration.  This accounts for uneven lighting of your part, so an ideal test setup would use a completely white version of your part with identical surface texture.  Instead you can just wrap a clean white sheet of paper around your part and rotate it slightly as the calibration is being performed.  Step 4 saves the calibration.  Always save the calibration when done.  Repeat the calibration if necessary.  If during steps 2 or 3 the cursor does not change to an hourglass for a few seconds, calibration did not occur.  Be sure RTF and inspections are off.
13. Now turn on RTF [image: image8.png]


 again to check your image.  You will have to tweak the lighting, part position and line trigger rate until you get an image that is properly exposed and perfectly still.

14. Refer to Troubleshooting Tips at the end if you are having any problems.

Encoder Setup

This section will walk you through the setup of a LineScan camera with an encoder used for both the image trigger and the line trigger.  Some important questions to ask yourself are:

What kind of outputs does my encoder have?

Different encoders have different outputs.  Many are quadrature or bi-directional encoders, which means they have at least two outputs, commonly called A and B,  whose signals are 90º out of phase, thus providing four states, or four triggers, per trigger period.  If there is only one output signal, lines can be triggered on the rising or the rising and falling edges of the signal, thus providing either one or two triggers per trigger period.  Some encoders also include a third signal, commonly labeled C, Z or I, which pulses once per revolution for use as an image trigger or home position.  If your encoder has /A, /B, /C, /Z or /I outputs, ignore them for our purposes.  They are differential inputs and are not necessary here.

How many counts per revolution does my encoder output?

Encoders are specified primarily based on their resolution, which translates to the number of pulses per revolution they can output.  This number may change based on whether you are reading only rising edges, rising and falling, or using quadrature output, so read the specification thoroughly.  
Is my motor shaft geared?

The resolution of your encoder conforms only to the number of pulses per revolution of the shaft it is attached to, not necessarily the output shaft.  If the motor is geared with a 10:1 ratio, then an encoder may only pulse 100 times per revolution of the motor shaft, but 1000 times per revolution of the output shaft.

What are the voltage and current levels of my outputs?

Many encoders have a variable input voltage range but divide down the output.  DVT smart image sensor inputs use 24V signals, sink 1.5mA, and require roughly 18-22V minimum to assure a trigger is sensed.  If your encoder outputs different voltages, you can use external circuitry like a G4 isolated input module to bring the voltage to 24V.  Many encoders operate with 5V logic.  There are many commercial devices, like line drivers or DC to DC voltage converters, that will convert 5V to 24V.
At what frequency am I attempting to trigger?

This is not solely dependent on the encoder, but rather the combination of the encoder resolution and the speed of the motor.  Remember that the max trigger rate is 18k lines/sec and practically speaking the true acquisition rate will likely be lower due to inspection and exposure times.

With these questions answered you are ready to setup up your encoder in a few easy steps.  If the camera is not already powered, please refer back to the first section, Connecting to the Camera.

1. Take the encoder outputs, commonly labeled A and B, and connect them to the screw terminals IO1 and IO2 respectively on the right side of your break out board.  If your encoder has only 1 output wire then connect it to IO1.

2. If your encoder also has a C, I or Z output that pulses once per revolution, connect that to IO3.  If instead you are using another external signal as your image trigger, such as a photo-eye, connect that to IO3.

3. In intellect 1.0 or later, open the menu System>>System Administration…>>Imaging.  Change the value for Max Image Rows to a value equal to or greater than the number of lines you wish to acquire in your image.  Note that if this number is greater than the resolution of your encoder output (without gearing) then it will take more than one revolution to acquire enough line triggers to fill an image, in which case you may miss image triggers.  Now power cycle the camera by unplugging the power chord at the Isolated BOB and plugging it back in.  Reconnect to the camera.  You may have to close down intellect first.

4. Open the menu System>>Digital I/O Pins…>>Digital I/O and highlight the Physical I/O folder.  In the properties menu on the right (Select View>>Properties menu if it is not showing) change the Encoder Type from the default value (either blank or “disabled”) to the Encoder Type you will be using.  If you connected wires to both IO1 and IO2 of the Isolated BOB then you will likely be using Quadrature Counting.  Otherwise, select Count Rising Edge or Count Both Edges.  Close the Communications window.
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5. In the Result Table at the bottom of the screen (Select View>>Result Table if it is not showing) click on Image Acquisition.  This should change the Properties window on the right to Image Acquisition properties.

6. Change Trigger Source to External if you wired up a C, Z, or I signal to the Isolated BOB, or if you intend to trigger the image from the intellect user interface.  Otherwise select one of the internal options

7. Change Line Trigger Type to Count Based
8. Trigger the camera if necessary and rotate your motor through enough revolutions to send the appropriate number of line triggers.  If everything is hooked up correctly you should see the Image ID increment at the top of the image window.  If so you have successfully set up your encoder.

9. Now adjust the Exposure Time, CCD Calibration, and geometry of your setup to try to get an image.  This may require quite a bit of effort before the lighting is just right.  If the lighting is not just right, you are likely to see nothing.  Shine the light directly at the CCD if you want to affirm that you are getting an image.

Camera Configuration

The following three sections cover the properties that most concern setup of the LineScan camera.
Image Acquisition Properties
The image acquisition properties allow you to setup the timing of your acquisition.  This is also where you set the exposure time after each line trigger and calibrate the CCD.  This is not where you setup an encoder.
Trigger Source
This is the image trigger source.  The options are the same as with all other cameras.

External - triggered through I/O or from the user interface, thus no image will be triggered without external input.  

Internal at Full Speed – camera triggers as soon as an inspection finishes.
Internal with Period – camera attempts to trigger at regular interval.  

Trigger Period
If Trigger Source is set to Internal with Period this property appears.  This is the time between image triggers in milliseconds.
Delay Type

Delay of the start of the image acquisition after an image trigger is received.
Busy Delay – The busy signal stays high from the moment the trigger is received, throughout the delay and until that image has been acquired and inspected.  All image triggers received during the delay and acquisition cause a resource conflict.
Pipeline Delay – Received image triggers are buffered so that more can be received during the delay after trigger, acquisition and inspection.  Time between triggers can not however be less than image acquisition time.  This will result in a resource conflict.
Encoder Delay – Delay after image trigger is measured in encoder pulses rather than a time base.
Delay After Trigger

Either the amount of time in milliseconds or the number of encoder pulses after an image trigger is received to wait before acquiring an image.

Exposure Time

Amount of time in milliseconds that the CCD will be exposed to light.  This value must be less than the time between line triggers; else line triggers will be missed.

Line Trigger Type

Time Based – Use this if you do not have an external signal such as an encoder to provide the line trigger signal.

Encoder Based – Use this if you CURRENTLY have an encoder wired to the digital I/O inputs for use as a line trigger or if encoder emulation is enabled.  If no encoder signal is actually present and an image is triggered, the camera will be busy until all lines are triggered.

Line Trigger Rate

Either the time in milliseconds or encoder ticks between line triggers.  This defaults to milliseconds if Line Trigger Type is set to Time Based, or ticks if set to Encoder Based.
Sensor Gain

Gain applied to the CCD.  For the LineScan camera exposure times often need to be low, so use the gain to increase overall image intensity.  It is not recommended that the gain be higher than 4.0.  Noise may then become apparent.  This is a parameter saved with product files.

Digitizing Time

The number of CCD lines that can be converted from analog to digital. For the LineScan camera, this value is always 18k lines/second, or roughly 55µs/line.

Sensor Calibration
Opens a window from which you can calibrate the CCD.  RTF and inspections must be turned off for calibration to occur!

Partial Frame

Allows the user to select only a specified range of columns and rows to be processed.  This value can be changed on the fly.  For the LineScan camera it is useful to change the number of rows to a value less than the Max Image Rows (a static value) set in the System Administration menu.  Partial frame settings are saved in product files and thus are useful for changing the number of lines to be acquired on the fly.

Timing

This value reports the total acquisition time of a single image in milliseconds.  This is useful feedback when setting up timed acquisitions.

Image Rotation

Rotate the image to 0º, 90º, 180º or 270º.  This can be useful with the LineScan camera because images can be 2048x8190.  This is disproportionately large in the vertical direction, while monitors have more resolution horizontally.  Rotate the image +/-90º to get a better view.
Encoder Properties
Physical I/O pins

Found under System>>Digital I/O Pins…>>Digital I/O>>Physical I/O.  The physical I/O setup is only necessary if the image or line trigger source is external.  Depending on the encoder settings, I/O pins 01, 02, and 03 default respectively to:

In-Event Counter – a line trigger pulse from an encoder or other external device.

In-Quadrature Input – a second line trigger that is 90º out of phase with the trigger signal connected to In-Event Counter.  This provides the ability to interpret a quadrature input signal.

In-Trigger – the image trigger input.

Each individual pin also is affected by the Filter Time (µs) which appears in the Physical Pin : Pin 0x property box.  This filters out spikes in the signal that endure for a time shorter than the set filter time.  Do not set this time higher than the line trigger rate.  The default of 30µs should suffice.
Encoder Type

When the Physical I/O folder is highlighted, the Physical I/O properties window will display in the Properties window.

Disabled – Default, or when not using an encoder or other external line trigger.
Count Rising Edge – Triggers a line on the rising edge of the trigger pulse.  Thus 1 line per pulse period is triggered.  Pin 01 In-Event Counter must be used.

Count Both Edges – Triggers a line on both the rising and falling edge of the trigger pulse.  Thus two lines per pulse period are triggered.  Pin 01 In-Event Counter must be used.

Quadrature Counting – Triggers a line at each of the four phases determined by the offset between the signals on pins 01 and 02.  Thus four lines per pulse period are triggered.  Pins 01 and 02, In-Event Counter and In-Quadrature Input, must be used.

Encoder Emulation
This can be used to simulate the presence of an encoder on pins one and two.  The user can select pin 01 only or both 01 and 02, as well as drive current to the pin for each setting.  The break out board LED’s will be active as these signals switch high.  Be careful when driving the signal while an external device is attached to these pins.
Toggle Rate – The toggle frequency on each pin.
System Administration Menu

Found under System Administration>>Imaging.
The changes made to these settings take effect system wide.  Power to the camera must be cycled after changes are made for them to take effect.
Max Image Rows

This sets the maximum number of rows that the user expects to use in any product file.  The maximum value for the LineScan camera is 8190.  Set this value to the highest value necessary and then select a lesser number of rows using partial image for individual product files.

Buffers

The number of image buffers not used for system processing determines how many images can be acquired in a burst.  It also affects the amount of RAM left over for use during inspections.  The max number of buffers available is dependent on available RAM and the size of acquired images.  Image Buffers and System Image Buffers values are set automatically, but are available for change if the user wants to manage memory.  Memory management can be important when using the LineScan due to the large size of the images.  The default values should normally suffice.
Lighting Tips

The LineScan camera requires special lighting because the CCD is fundamentally different than areas scan cameras.  This section will briefly discuss lighting issues that will help with application design.

Types of Lights
Linear Lights
In general, linear lights are the best choice because the shape of the lit area conforms to the shape of the CCD, thus light is not being wasted on areas not seen by the CCD.  A focusing lens can be used to focus the light to an intense line as small as a few millimeters.  This helps reduce the necessary exposure time needed for high speed acquisition, but can cause problems if your light and part placement is not highly stable.  Because the light and CCD must be lined up very precisely, small deviations, especially with curved surfaces, can cause the narrow band of light to leave the field of view
Linear LED Array – A good choice for high intensity, strobing, long life and price.  LED’s have the problem of causing bright spots directly in front of the LED’s, especially on shiny objects.  Use of a diffuse lens or covering material like ground glass, plastic, or opal glass can help eliminate these bright spots, but light intensity is also reduced.  Chip on board LED technology will likely alleviate this problem in the near future.
Linear Halogen – Although some will shy away from using halogen because of longevity and heat, halogen fiber optic lights can provide very intense and uniform light and are usually adjustably at the source.  Beware of slow AC sources that will cause intensity variations between image rows.
Area Lights
Area lights can be useful if the part placement is not precise enough to always get light reflected directly to the CCD.  Use very intense area coverage to account for part movement and to assure that the CCD still gets sufficient reflected light.  Area lights can be particularly useful as back lights when inspecting curved transparent materials.  Curved transparent materials tend to refract light at odd angles, making the geometry difficult to setup with a line light.  An area light floods the transparent material thus making the geometry less variable.
Light Color

The linescan has a gray scale CCD, and as with other gray scale DVT cameras the spectral response is stronger towards red, so red lights are ideal.  However IR and white light sources may also work well for many applications.
Lighting Setup
Setting up lighting for a linescan camera should not be much different than with any other camera.  Light still reflects off a surface back to the CCD.  The problem is that a line light, curved surfaces and a narrow CCD make for complex geometry.  A line light basically reflects off a curved surface at one angle which changes very rapidly as the light and surface move.  Thus the three must be coordinated so that the line hits the correct part of the surface at the correct angle and ideally meets the CCD perpendicularly.
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An area light reflects at many angles off a curved surface and thus the CCD is easily illuminated.  This ease comes at the sacrifice of less light intensity because the majority of light will not be collected by the narrow CCD.  
Lensing Tips

The CCD on the linescan is a 1” format which is larger than the format of other Legend series cameras.  Lenses meant for smaller format CCD’s will not focus light across the entire 2048 pixels of the linescan CCD, thus leaving perimeter pixels black or hazy.  Many of the lenses sold for other DVT Legend series cameras are in fact large enough for the 1” format.

[image: image11]
Lens distortion can be more apparent with the linescan camera.  Small focal length lenses have a wide field of view but cause blur and distortion towards the periphery.  Because of the large width of the linescan CCD this distortion can become more apparent, but only shows up on the horizontal edges of the image.  Large focal length lenses have less peripheral distortion but a smaller field of view.  Peripheral distortion can be minimized by reducing the aperture on lenses with adjustable apertures.  A reduced aperture gives a greater depth of field but also results in increased aberrations and decreased light intensity.  These can appear anywhere radially around the lens and sometimes are not projected onto the narrow linescan CCD.  If they are however, they are repeated on all lines.  If the aberrations are tolerable, a more intense light source can offset the lost intensity.
For precision measurement applications the CCD cell size is an important factor when choosing a lens because it determines the minimum distance between two objects that can be resolved.  The linescan has a 7µm cell, but often lenses are specified with resolutions larger than 7µm thus making the lens a limiting factor.  Many will read this and become concerned with their lens resolution.  In reality most measurement applications will not be limited by their lens resolution but rather by the environment and setup of the application.  Ideally the lens resolution should match the CCD resolution.
Micro lenses offer high power magnification and simple setup since they are often specified for a very specific working distance.  They typically have very low distortion and include the option of on axis lighting.  On axis lighting through the lens may not be intense enough for typical linescan applications since it is not typically focused to a line.
Troubleshooting Tips

This section outlines some common problems you may run into while using the LineScan camera.
Horizontal striping
Description: Image has consistent intensity fluctuations from row to row.
Cause: Ambient light fluctuations, 60Hz noise, slow AC/DC power source, fluorescent light or halogen light.
Solution: Eliminate variations in ambient light.  Enshroud test environment; camera, object, etc…  Try changing to a constant DC light source, like a brick LED.  Use a faster AC/DC power source or test different lights.
Vertical striping
Description: Certain pixels are darker or lighter than they should be in every row of the image, causing vertical stripes.
Cause: CCD calibration has applied too much or too little gain on particular pixels
Solution: Move part and change lighting to verify that the striping is specific to certain pixels.  Check field of view for obstructions like a shadow or dirt on the lens or CCD (will have more effect at close object distances).  Recalibrate the CCD.  If doing Step 3, Pixel Gain Calibration, make sure the white surface you use is clean.  Move it around during the calibration to average out any aberrations.
No image update
Description: Image ID does not increment or the image does not display.
Cause: Camera or computer is busy or has not received and image trigger or line triggers.  Resource conflict caused trigger to be missed.  Not enough image buffers to update the image to the SID.
Solution: RTF button must be depressed for images to be displayed and the image ID to increment.  Check the lights on the back of the camera.  As long as the status LED is not solid red the camera probably has not crashed and is simply busy or waiting for triggers.

If triggering the image externally, manually trigger the image.  If you find that you are missing image triggers you may be triggering while the previous image is still being acquired, which returns a resource conflict.   To test for a resource conflict, configure an I/O pin to output the Resource Conflict signal and then watch the LEDs on the break out board.  Alternatively you can configure the I/O and then map the Resource Conflict signal to a trace on the digital I/O graph in intellect.  Depending on your Delay Type resource conflicts may occur during the delay and acquisition.  Change your Delay Type to Pipeline Delay if you need to buffer triggers while an acquisition is taking place.
If the image has been triggered while the Line Trigger Type is set to Count Based and the image is not updating, then it is waiting for all the line triggers before it can display the image.  Check your trigger source (encoder, plc) or set up Encoder Emulation to supply the rest of the line triggers. 

If the difference between the number of image buffers and system image buffers is 1 or 2, the system may not be able to update images to the SID or any other display interfaces like other instances of Intellect or SmartLink.  This is more likely with large images since the max number of possible buffers is reduced.  In the system administration menu, raise the number of image buffers and set system image buffers to 2.  Then power cycle the camera and test image feedback.
Image scrolling, stretch or compression, object repetition or truncation
Description:

Image

Scrolling

Stretched

Compressed

Repeated

Truncated
Cause: All of these issues are a result of improper trigger timing and image dimensions.
Solution: To stop image scrolling, make sure the image trigger is occurring at the correct time.  If the image trigger is set to internal at full speed then the line trigger rate and inspection time control the time between triggers.  This is likely to very inconsistent due to varying inspection times.

If the image trigger source is set to internal with period, adjust the period to conform to the part frequency.  Make sure this period isn’t being exceeded due to long inspection times.

If the image is triggered by an external trigger such as an encoder or photo eye and delay after trigger is non-zero and time based, make sure the part speed is not changing after the trigger but before the image acquisition begins. 

Stretched images can be caused by using too many rows in your image, thus causing the row dimension to be disproportionately large.  Likewise, compressed images can be caused by using too few image rows.  In either case, adjust the number of image rows or adjust the acquisition rate to compensate.
Repeating objects within a single image is due to a slow line trigger rate which allows the object to move through the field of view several times before all image rows are acquired.  Likewise a truncated object within one image is due to a fast trigger rate which causes the image to finish acquisition before the part has completely moved through the field of view.  In either case, adjust the line trigger rate or adjust the number of image rows to compensate.

If using an external line trigger like an encoder, the rate is dependent on the rotational speed of the encoder shaft and the encoder resolution.  Change the encoder settings to increase or decrease encoder resolution in software.  For instance if you are only counting pulses on rising edges, switch to both rising and falling edges to double your resolution, or utilize quadrature counting if your encoder outputs a quadrature signal.  You can divide down the encoder counts by setting the line trigger rate to a value other than 1, but you can not increase the rate unless this value is already high.
Image truncation
Description: The image does not fill the entire image frame, so the image appears truncated at a specific row or column beyond which the image is black.
Cause: Truncation in either direction can be due to partial image settings.

Truncation of the width of the image is usually caused by bad lighting or bad calibration.  If the lighting has changed then some parts of the CCD may be calibrated with low gain where higher gain is needed.  The light intensity usually falls off towards the edge of the image, thus low gain on the image edge results in apparently black pixels which are mistaken as truncated pixels.
Truncation of the height of the image is due to failed lighting or stopped part movement.
Solution: If there is a yellow horizontal or vertical line on the image, Partial Frame is enabled and may be truncating the image.

If the width of the image is truncated, make sure that the lighting is not causing part of the image to be dark.  Perform CCD Calibration to fix improper pixel gain.
If the height of the image is truncated, make sure power has been cycled to the camera after changing Max Image Rows.  If the image is completely black at the bottom be sure illumination is not turning off too soon.  Also make sure the part is not stopping before the acquisition completes.  If the camera continues to acquire lines while the part is stopped, the remaining rows will be identical and the image may appear truncated.
Image fades to black on left and right

Description: The image fades to equal sized bands of black on both the left and right sides.
Cause: The lens format is probably too small for the CCD.  The linescan CCD is 2048 pixels wide which makes it a 1” CCD format, which is larger than that of other Legend series cameras.
Solution:  Try another larger format lens.  If you do not have one immediately available, try unscrewing the lens a little or using a spacer to move it away from the CCD.  If the black bands get smaller then the lens format is your problem.  Get a 1” or larger format lens.
Calibration doesn’t work
Description: Calibration yields no change.
Cause: Calibration has either been done improperly or hasn’t actually occurred at all.
Solution: Read the section on CCD Calibration.  Make sure RTF and inspections are off before starting calibration.
Strobed light stops strobing
Description: After changing timing parameters or exposure time, the strobe cycle changes or the light completely turns off.
Cause: Because strobing utilizes overdriving of the transistors, strobed lights have a maximum positive duty cycle which when exceeded causes the light to shut off to prevent damage.
Solution: Reduce the exposure time or increase the line trigger rate if possible.  Increase the light intensity to compensate.  Check the specifications for your light to determine the max positive duty cycle when strobed.
 Nutrition Info


 Sugar 5000mg


 Fat 200,000g


 Sodium 600mg


 Caffeine700mg


 Calories 2


 Caution: May


 cause plumpness


 and the jitters.
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