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Introduction
PicLaser (PL) converts images into gcode files to engrave images on a wide range of both spindle and
laser engraving machines. It is an expanded version of PicLaser Lite, which was first released for
inclusion with the highly successful Kickstarter campaign of the Emblaser1, by Darkly Labs.
PL combines our previous programs PicLaser Lite and PicEdit Lite into a single program, making it
much easier for users to convert more of their images into gcode.
*********************************************
Begin
At the first run of PL after installing it on your computer, this screen will be displayed.

Click the 'Select Image' button to generate a gcode file, or the 'Edit Images' button to edit an image.
We will cover gcode generation first.

1 https://darklylabs.com/emblaser-overview/
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Select your image file and click 'Open'.

Please note that PL can only use 8 bit grayscale or 24 bit color BMP image formats. If your image is
another file type, it can be converted using the 'Edit' feature of PL. If you open an unsupported BMP
image file, you will see this message.

Click 'OK', and either use the 'Edit' feature to convert the image, or select another Image.
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If you are testing 'PL' in demo mode, your images will open and engrave with watermarks. In demo
mode, other features of 'PL' may also have restrictions on use.

Registration:
Click the blue 'Register Program' button to register your personal copy of 'PL'.
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Enter your personal registration info, which you were emailed after completing your purchase, into
the registration form. The info must be entered exactly as received, and copying and pasting it from
the email is recommended.

After entering the registration info, click the 'Register' button, and a confirmation message will display
to confirm successful registration of 'PL' on your computer. Click the 'OK' button in the confirmation
message, and 'Close' the registration form. If nothing happens when clicking the confirmation 'OK',
then the registration info has not been entered correctly.
The most common reason for user registration failures is the mistyping of the user's name by the
addition of extra spaces, especially after the name.
After successful registration, reselect your image, and it will open with the watermarks removed.
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Next, click the 'Change Settings' button and review/change the settings parameters that will be used
to generate your gcode.
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Settings:
There are far too many different , engraving machines, methods, materials, and images, to allow for
more than a basic guide to 'PL' settings. Values shown in this tutorial must be considered as
conservative starting point values only, and will need to be adjusted based upon each user's personal
experiences, careful observations, and preferences.
Settings Descriptions:
For this discussion, we will assume a laser engraving is being setup.
Settings are displayed in either imperial or metric units, and clicking the 'Metric' check box will toggle
between the two.
Settings are edited by clicking either on a setting's label, or its value, and entering a new value in the
entry form that pops up. Please note that upon the first run of PL after installation, settings must be
setup.

Feed Rate: Sets the feed rate for all axis moves in the gcode file.
Pixel Resolution: Sets the distance between adjacent pixels in an engraved image, and also
determines the final engraved size of an image.
Max. Laser Value: This value sets the maximum power level of a laser, or the maximum Z axis depth
for spindle engraving. For lasers, it will be a positive value, and for spindles it is usually set to a
negative value.
Min. Laser Value: This value sets the minimum power level for a laser, and is usually either zero (0.0),
or a positive value that is less than the Max. Laser Value setting. For spindle engraving, it sets the
starting Z axis depth below the material surface, and is also either zero (0.0), or a negative value that is
smaller than the maximum Z axis depth.
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Laser Off Command: This is set to the gcode command that turns off power to a laser or spindle.
Usually this will be “S0” for lasers, or “M05” for spindles. Some laser controllers may require a
“M05 S0” to turn off a laser. Refer to the documentation for your specific controller software for the
proper entry to use.
Laser Control Command: This is set to the gcode 'letter' command that is used to set a laser's power
level, or the Z axis position for spindle engravers. For lasers, this is usually an “S”, and for spindles it
will usually be a “Z”. Refer to the documentation for your specific controller software for the proper
letter to use.
Left – 45° / Vertical / Horizontal: Determines the image engraving angle.
File Extension: The two or three character file extension for your gcode files. Set this using only ASCII
characters. Do not enter a separator ( . ) character, it will be automatically entered by PL.
File Directory: Set to where your gcode files are saved on your computer.
Metric: Toggles between imperial and metric units.
Start Comments / End Comments: The characters used to denote non-command gcode lines that will
be ignored by your gcode controller software program. For GRBL, this is a “(“ and “)“ (without quote
marks), and for Mach3 use a “%” for the 'Start Comments' character, and leave the 'End Comments'
entry blank (cleared). For other controller software, refer to the documentation for your specific
controller software for the proper characters to use.
Engrave Outline: Checking this will engrave an outline around your image before the image begins
engraving.
No. Passes: Sets the number of Outline passes.
GRBL / Std. Gcode / J-Tech: Selects and sets some formatting options for your gcode files. Use the
'GRBL' option for an Emblaser and other laser diode machines, and 'Std. Gcode' for Z axis engraving.
The 'J-Tech' option will generate a special gcode file format required for 3D printers that are equipped
with J-Tech laser diode system. Refer to J-Tech's documentation for its use and the proper setting
values to use.
PreCode Commands / PostCode Commands: Enter any special gcode control commands and axis
moves, or special comment notes (with proper separator characters) that you wish to include with
each gcode file you generate. Please note that whatever you enter in these boxes will be included in
all of your gcode files, and may cause unwanted machine actions. Please use them with caution and
carefully test your gcode.
Save Settings: When you are finished editing your settings, click this button to save your setting to a
file and return to the main PL screen. When you next run PL, your saved setting will be automatically
loaded.
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Setting Examples:
Laser Diode Settings

Imperial Mode (G20)

Metric Mode (G21)
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Rotary Spindle Settings

For spindle engraving, a single edge 'V' bit is the recommended bit that will engrave some very fine
details. Larger bits, such as ball-end engraving bits may require the use of larger pixel resolutions to
avoid loss of image detail (Reminder: changing the pixel resolution will change the final engraving size
of an image). For most wood types, engraving cross-grain seems to give better results, so the
orientation of the engraving blank in your machine will determine which engraving angle option
should be selected.
When you have finished entering settings, clicking the 'Save Settings' button will return PL to the main
screen. Be sure to review the final size of your engraving, and recheck your machine setup before
continuing.
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To generate a gcode file, first click the 'Load Image' button, then click the 'Make Gcode' button, and
finally click the 'Save Gcode' button. A series of horizontal lines will scroll down the image as the
gcode is being generated and saved to a file.
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When the file is finished saving, the scrolling lines will disappear, and a screen message will display.

The screen display will update to show the total number of lines in the gcode file, and the size of the
file. At this point, either click the 'Exit' button to close PL, or continue by clicking the 'Select Image'
button to convert another image, or by clicking the 'Edit Images' button to select an image for editing
or dithering.
*************************************************************
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Editing Images
Clicking the 'Edit Image' button opens a sub-program where you can select an image, and either change its graphic
properties, or dither it.
Several different image file types can be opened in PL's editing feature, but edited images can only be saved in a 'BMP' file
format that is compatible with PL.

Click on the 'Image' button to select an image from your computer.
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Your image will open in this screen.

At this point, if you are going to dither your image for laser engraving, it is recommended that you first edit any other
graphic properties you want to change, and save the changes to your computer, then reopen the edited image and
proceed with the dithering function.
When you have finished editing, click the 'Save' button to save the edited image to your computer. Please note that
images can be saved only as a 'BMP' file, and will be in the proper format for PL to open.
Image Resizing:
Images must frequently be resized for engraving purposes. In PL, images can be resized with three different options:
1 – number of pixels wide and high ('Pixels' option)
2 – by percent of original size ('Percent' option)
3 – by inches or millimeters ('Auto' option)
Selection of the 'Auto' option makes it much easier to set an image to the exact size (in pixels) so the final engraved size
will be the size you want to engrave.
To use it, simply enter the pixel size in the 'Pixel Resolution (Size):' box that you will be using to generate a gcode file, and
adjust the 'Width' and 'Height' values until the 'Engraving Size' matches the size you want.
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Image Dithering
Dithering is a process whereby the color properties of each individual pixel of a digital image is analyzed and converted to
one of two colors2, using a mathematical algorithm. Simply stated, dithering of digital images can be compared to the halftone process long used for print media.

Different dithering algorithms have been published, and while all will process a digital image in a similar manner, each will
produce a different result. Experimentation of which to use with a specific image is needed. The following Cat image has
been dithered with the Atkinson algorithm.

2

Colors used are usually black and white, although any combination of two colors could be used. PL uses only black and white.
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Magnified Example

Dithered Cat's Eye
Dithering Tips
Use caution if re-sizing a dithered image. The re-sizing algorithms used by many graphic manipulation programs can
introduce undesirable visual artifacts and banding. It is advisable to re-size a copy of an original, undithered, image
first, then re-dither.
After dithering, if the dithered image is too dark, appropriately adjust the brightness, contrast, and/or gamma of the
original image (before dithering), and re-dither.
To avoid compression artifacts, dithered images must be saved in an uncompressed (BMP or TIFF) file format.
Dithering time will be greater for larger images.
For a better view of your dithered images before engraving, proof print them (by clicking on the 'Print' button) at
100% scale using an ink jet printer. Most laser printers and video monitors will not reproduce an accurate
representation of dithered images.
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Printed Example View
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