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Introduction
This tutorial is designed to give users of VMD an introduction to advanced

techniques for making custom images and movies. The tutorial assumes that
you already have a working knowledge of VMD. For the accompanying VMD
tutorials go to:
http://www.ks.uiuc.edu/Training/Tutorials/
This tutorial has been designed for VMD versions 1.9.x, and should take about
3 hours to complete in its entirety.

The tutorial is subdivided into two separate units. In the first unit, we will
look at the many options in VMD for the setup and production of images. The
second unit is dedicated to trajectory use and the production of movies.

If you have any questions or comments on this tutorial, please email the TCB
Tutorial mailing list at tutorial-l@ks.uiuc.edu. The mailing list is archived at
http://www.ks.uiuc.edu/Training/Tutorials/mailing_list/tutorial-l/.
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Required programs
The following programs are required for this tutorial:

• VMD: Available at http://www.ks.uiuc.edu/Research/vmd/ (for all plat-
forms)

• MSMS: Available at http://www.scripps.edu/pub/olson-web/people/
sanner/html/msms_home.html

• POV-Ray: Available at http://www.povray.org/download/ (for all plat-
forms)

• VMDMovie: This plugin ships with VMD. However, please see
http://www.ks.uiuc.edu/Research/vmd/plugins/vmdmovie/ for platform-
specific information regarding creation of MPEG movie files.

Getting Started
You can find the files for this tutorial in the imgmvtut-files directory. Below

you can see in Fig. 1 the files and directories of imgmvtut-files.

dna.psf

dna.pdb

pore.psf

pore.dcd

pore.mpg

makingmovies-restart.tcl

2views.mpg

arrows.mpg

noupdate.mpg

pmepot.dx

pore.tcl

trajectory.dcd

usermovie.tcl

volmap-density.dx

imgmv-tutorial-files

update.mpg

usermovie.mpg

1VS6.pdb

marshmallow.tcl

Figure 1: Directory structure of imgmvtut-files

To start VMD type vmd in a Unix terminal window, double-click on the VMD
application icon in the Applications folder in Mac OS X, or click on the Start
→ Programs → VMD menu item in Windows.
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1 Working with Still Frames
In this section, we will look at some of the variety of ways VMD can work with
still frames.

1.1 Graphical Representation Resolution
Objects are drawn with an adjustable resolution, allowing users to balance fine-
ness of detail with drawing speed. The resolution setting directly controls the
smoothness of the surface molecular representation, and the quality of lighting,
texturing, and surface shading for interactive display. The resolution setting
also affects the quality of external renderers, but with important differences
which will be discussed later.

1 Load the files dna.pdb and dna.psf.

2 Show just the DNA, and use the VDW drawing method.

3 Zoom in on one or two of the atoms, either by using the scroll wheel on
your mouse, or by using Mouse → Scale Mode (shortcut s) and clicking
and dragging.

4 Notice that with the default resolution setting, the “spherical” atoms
aren’t looking very spherical. In the Graphical Representations section
of the Main window, click on the representation you set up before for the
DNA, and click on the Draw Style tab. Try adjusting the Sphere Resolution
setting to something higher, and see what a difference it can make. (See
Fig. 2.)

Many of the drawing methods have a resolution setting. Try a few different
ones. When producing images, you can usually raise the resolution until it stops
making a visible difference.

1.2 Colors and Materials
Nearly all aspects of the display are user-adjustable, including background and

display mode colors, and material properties of the objects drawn. Material
properties control the way that VMD calculates surface lighting and opacity of
displayed objects. Material properties can be used to create dull matte surfaces,
eye catching shiny or glass-like surfaces, and transparent ghost-like objects, each
suiting different needs. Dull, matte, or diffuse materials are frequently used for
background objects or low importance areas of structure, when one wishes to
provide context but not draw too much attention, and are also well suited to
production of high quality grayscale images. Shiny or glassy materials are useful
to attract attention, and emphasize surface curvature with specular highlights.
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(a) Low resolution: Sphere Resolution set to
8

(b) High resolution: Sphere Resolution set to
28

Figure 2: The effect of the resolution setting.

Shiny materials may be too “busy” for grayscale images, and tend to be best
suited to use in color images. Opacity can be used to deemphasize areas of
structure or to provide context, and can be particularly useful when superim-
posing several objects.

1 In the VMD Main window, choose Graphics → Color. . . and click on the
icon. Look through the Categories list. All display colors, e.g. the color of
phosphorus atoms when coloring by name, are set here.

2 Now we will change the background color. In Categories, select Display. In
Names, now click Background. Finally, choose white in Colors.

3 When making a figure for a publication, we often don’t want the axes
showing. Select Display → Axes → Off to disable them.

4 You may have noticed the Material menu in the Graphical Representations
section of the Main window. Choose the DNA representation you made
above, and experiment with the Material menu.

GLSL. Now is a good time to try out the GLSL Render Mode, if your
computer supports it. In the VMD Main window, choose Display
→ Rendermode → GLSL. This mode uses your 3D graphics card
to render the scene with real-time raytracing of spheres and alpha-
blended transparency; see Fig. 3 for an example.
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(a) The default transparent material. (b) A user-defined material.

Figure 3: Examples of different material settings.

5 Now we’ll make a new material. In the VMD Main window, choose Graph-
ics → Material. . . and click on the icon. In the window that appears, you’ll
see a list of the materials you just tried out, and their adjustable settings.
Click the Create New button, and give it the following settings:

Setting Value
Ambient 0.62
Diffuse 1.00
Specular 0.87
Shininess 0.85
Opacity 0.11

See if you can reproduce Fig. 3(b) (Hint: use two representations of DNA.)

1.3 Depth Perception
Since the systems we are dealing with are three dimensional, VMD has multiple
ways of representing the third dimension. In this section we will explore the use
of VMD features which enhance or diminish depth perception.

1 The first thing to consider is the projection mode. In the VMD Main
window, click the Display menu. Here we can choose either Perspective
or Orthographic. In perspective mode, things nearer the camera appear
larger. Although perspective projection provides strong size-based visual
depth cues, the displayed image will not preserve scale relationships or
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parallelism of lines, and objects very close to the camera may appear dis-
torted. Orthographic projection preserves scale and parallelism relation-
ships between objects in the displayed image, but greatly reduces depth
perception. See Fig. 4 to see the difference this can make.

(a) Perspective (b) Orthographic

Figure 4: Comparison of perspective and orthographic projection modes. These
were taken from above and to the side of the DNA.

Orthographic versus Perspective Mode. Orthographic mode
tends to be more useful for analysis, because alignment is easy to
see, while perspective mode is often used for producing figures and
stereo images.

2 Another way VMD can represent depth is through so-called “depth cue-
ing”. Depth cueing is used to enhance three-dimensional perception of
molecular structures, particularly with orthographic projections. Choose
Display → Depth Cueing in the VMD Main window. With depth cueing
enabled, objects further from the camera are blended into the background.
Depth cue settings are found in Display → Display Settings. . . . Here you
can choose the functional dependence of the shading on distance, as well
as some parameters for this function.

Linear Depth Cueing. If you choose Cue Mode → Linear in the
Display Settings window, you can achieve dramatic shading across
the subject of your figure by choosing the Cue Start and Cue End
parameters. See Fig. 5 for an example of this.

3 Finally, VMD can also produce stereo images. In the VMD Main win-
dow, look at the Display → Stereo menu, showing many different choices.


