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Introduction
Picengrave Pro 5 (PEP5) will convert several different digital image formats into gcode for raster 1 engraving the images in
wood, acrylics (such as DuPont™ Corian® ), leather, painted surfaces, and many other materials that can be engraved with
cnc machines, both rotary spindle and lasers.
PEP5 will scan a digital image file line-by-line (much like a flatbed scanner scans a paper image), and converts the
colors/gray shades of an image's pixels2 into gcode depth values. It is usually a slower process than vector 3 gcode methods,
but raster conversion will reproduce far greater detail than vector methods will.
PEP5 will not produce vector-type gcode files.
It is hoped that this document will provide a starting point for those just beginning to engrave images with their cnc
machines. There are many engraving parameters (such as wood, machine accuracy, machine speed, original image details,
etc.) that can have an influence on a user's engraving. Many of these can not be automatically determined by any
software algorithms, so some trial and error must be expected when first starting out with cnc engraving.

1 : a scan pattern (as of the electron beam in a cathode-ray tube) in which an area is scanned from side to side in lines
from top to bottom . . . - Merriam-Webster 2016
2 : any one of the very small dots that together form the picture on a television screen, computer monitor, etc. - MerriamWebster 2016
3 : a quantity that has magnitude and direction and that is commonly represented by a directed line segment whose length
represents the magnitude and whose orientation in space represents the direction; . . . - Merriam-Webster 2016
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Starting Out
Start PicEngrave Pro 5 (PEP5), and the opening screen displays.

Click the 'Begin' button.

Click the 'Select Image' button to select an image, and click the 'Open' button at the bottom of the file window. .
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The next screen displays the image, the image info, and the final size of the engraved image.

Click on the 'Show Settings' button to review/change the program's parameter and option settings.
After editing/reviewing the settings, click the 'Save and Close' button to save your changes.

Clicking either of the 'Hide Settings' or the 'Close Settings' buttons will allow the edited setting to be used only for the
current program operations, and displays the previous screen.
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If you have selected the ellipse or crop options on the 'Settings' screen, a set of adjustment sliders will now appear below
the image. Adjust these sliders to select the area of the image that will be used to generate a gcode file.

Click on the 'Load Image' button to proceed, and a 'Generate Gcode' button will appear. At this point, you can still select a
different image, or change engraving parameters. To proceed with the current image, click the 'Generate Gcode' button.
After a short time interval, a 'Save Gcode' button will appear. Click it to proceed. You can then either enter a file name for
the gcode file, or accept the default name.

As the gcode file is saving, a series of colored lines will scroll down the image.
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When then file finishes saving, click the 'OK' complete, and you can either 'EXIT' PEP5, or select another image to convert.
Click on the 'Show Settings' button to review/change the program's parameter and option settings.
After editing/reviewing the settings, click the 'Save and Close' button to save your changes.
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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 color properties
or dither it before generating a gcode file. When you have finished editing, save the edited image to your computer, then
'EXIT', and 'OPEN' the newly edited image in the main program.

Image Resizing:
Images must frequently be resized for engraving purposes. In PEP5, 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 each individual pixel of a digital image is scanned and converted to one of two colors 4, using
a mathematical algorithm. Simply stated, dithering of digital images can be compared to the half-tone 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 Lena image below has
been dithered with arguably the most popular algorithm, the Floyd-Steinberg.
Examples

Lena - Original

Lena -Grayscale

Lena - Dithered

Magnified Example

(Dithered Right Eye)

4

Colors used are usually black and white, although any combination of two colors could be used. PEP5 uses only black and white.
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Dithering Tips
1.

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 the original image first
before dithering.

2.

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.

3.

For a better view of your dithered images, proof print them at 100% scale using an ink jet printer. Most laser
printers and video monitors will not display an accurate representation of dithered images.

4.

To avoid compression artifacts, dithered images must be saved in an uncompressed (BMP or TIFF) file format.

5.

Dithering time will be greater for larger images.
Dithering Examples

Grayscale

Burkes

Threshold

Jarvis, Judice and Ninke

Floyd-Steinberg

False Floyd-Steinberg

Stuki

Sierra

Two-row Sierra
Sierra Lite
Atkinson
Random
(As the name implies, the Random dither should not repeat a pattern.)
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Adding Text to an Image
Text can be added to an image in another sub-program by clicking the 'Add Text' button on the main starting screen.

Adjust the sliders on the right and bottom edges of the image to position your text, then click the 'Add Text' button above
the image. Move the sliders to preview the added text. IF OK, then save and exit, else, click 'Select Image' and redo.
This short tutorial covers the basic operation of PEP5. Please don't hesitate to experiment. Use Mach3 (or whatever
gcode preview software you prefer) to view your results before beginning actual engraving operations. Be sure to read the
Instructions in the Help menu for additional information.
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Initial Program Settings
Setting image engraving options and values is highly dependent upon each user’s cnc machine, operation, and material
being engraved. The following screen shots can be used to initially setup PEP5 with conservative settings to produce gcode
for each engraving mode. As experience is gained with the engraving mode selected, engraving options and values can be
added or changed as needed to obtain satisfactory results. Help is readily available by contacting us at:
http://www.picengrave.com/Contact.htm
Spindle Engraving (wood)
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Spindle Engraving (lithophane)
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Laser Analog Engraving
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Laser TTL Engraving
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Laser VFR Engraving (wood)
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Laser VFR Engraving (mirrors)
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Laser GRBL PWM Engraving
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Laser Mach3 TTL Engraving
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Laser J-Tech 3D Printer

PicEngrave Pro 5 is frequently updated and features are added as new methods of image engraving are developed,
especially using laser diodes. The version of PEP5 that is currently available may not exactly correspond to the screen
images in this tutorial, but using this tutorial as a guide should help get you close. Please don’t hesitate to contact us
through our web site if you have questions not covered here, or in the other usage documents supplied. Licensed users of
our programs are invited to join our forum at:
Thank You,
John Champlain and Jeff Woodcock
www.picengrave.com
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