Optimizing Stereographic Visualization of Atomistic Configurations
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-Curr:ent research focuse§ on t.he C.ave AL.Jtomatic Virtual -CAVE-Libr.ary basgd C/C++ project has separate threads - Code execution faster when using display lists (Figs. 3,
Environment (CAVE) to visualize simulation results. for the main and display loops. 4,8&5).
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REU [1] is modified to improve the display and is otherwise an empty loop that may be used for N 014 ,1'
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atoms. 58 008 ,ﬂl -#Not Using Display List
*Display loop begins with a one-time call to a function B 2 oo 7 :
*For test purposes a periodic body centered cubic initializing the display by setting directional lighting - o
(BCC) lattice is visualized on a desktop and the CPU with ambient, diffuse, and specular qualities. e e e e w0 o
time to display one frame measured as an average over Smoothness Measure
100 frames. *Navigation function within the display loop enables Fig 3. Execution time for the display of atoms varies linearly with the atoms’ display smoothness measure as before [1]. Using
. . . . display lists for the atoms increases the execution speed by more than an order of magnitude. The curve without display lists has
translation, rotation, and scaling of the entire scene. only one data point for illustrative purposes.

\-Results should apply to configurations with moving

atoms also. j «Display function applies the navigation transformation e Only Atoms Displayed
and calls a “Make Display List” function. wi Smoothness Measure = 400 “+-Using Display Lit
o 0.1 “®-Not Using Display List
/ The CAVE \ +Make Display List function uses the atomic position and g ow #ﬁ%&wﬁ
atomic type arrays and creates the display of atoms of g g ooy e
‘F;ig\;é ngem:‘;ic of the two types and bonds between them using OpenGL ge om
at Southern’s . . . = 002 -~
College of Engineering. fun_ctlons and_elther (1_) Calls t_o sphere cregtlng [1] and )
(Figure from cylinder creating functions using the GLU library, or (2) 0 10000 20000 30000 40000 50000
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penGL calls as needed. atoms increases the execution speed by roughy an order of magnitude.
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visualization of molecular configurations, will be used.

*The CAVE is an 8 ft x 8 ft x 8 ft space with 4 displays (3
displays on screen-walls and 1 display on the floor).

Number of Atoms
Fig 5. Execution time for the display of bonds varies quadratically with the number of atoms as before[1]. Using display lists
increases ion speed. However the quadrati limits the number of atoms that can be handled interactively
to much smaller values as compared to when only atoms are displayed (Fig. 4).
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Conclusion and Future Work

« Display lists increase the number of atoms and bonds that can be visualized
interactively.

\ « Current limitation on the display of bonds may be overcome by the use of linked /
lists.

« Active stereo with eye ware synchronized to separate

left & right eye images displayed in rapid sequence
allow the user to see in stereo.
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- Fig 2. Improving the display of bonds. (Left) shows the display of bonds
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