A USER STUDY EVALUATING LEVEL OF DETAILDEGRADATION IN THE PERIPHERYOF HEAD-MOUNTED DISPLAYSBenjamin A. Watson, Larry F. Hodges, Neff WalkerGraphics, Visualization & Usability CenterGeorgia Institute of TechnologySummaryThe efficacy of degrading level of detail (LOD) in the periphery of the head-mounted displays wasevaluated. Results indicate that this sort of LOD degradation can be quite effective.

A USER STUDY EVALUATING LEVEL OF DETAIL DEGRADATIONIN THE PERIPHERY OF HEAD-MOUNTED DISPLAYSMany researchers have identified slow frame rates and large latencies as two of the most pressingfacing the virtual environments (VE) community. Foremost among the proposed solutions to theseproblems is the idea of varying level of detail (LOD). Both Funkhauser & S�quin (1993) andMaciel & Shirley (1995) have implemented systems that attempt to degrade LOD in the peripheryof the visual field. However, because both systems assume that the eyes are focussed on thecenter of the image, they might more accurately be said to degrade LOD in the image periphery.We performed a user study that investigated the value of this technique when used in head-mounted displays (HMDs) with head motion tracking. After focussing on a home object, subjectspressed a button to begin the search task. The home object disappeared, and a single targetappeared outside the subject’s view. Subjects located the target object and pressed one of twobuttons to indicated if the object was labelled with a number or letter. Subjects performed thesearch task in seven different display types. Each of these display types was a combination of thetwo main independent variables: peripheral resolution and high LOD inset size. Each of thesevariables was varied within subjects at three possible levels, as shown in Table 1. Figure 1 showsa large LOD inset with a low resolution periphery. Target location was controlled through the useof nine regions located around the subject, as illustrated in figure 2. Order of display presentation,button configuration, and many other variables were also controlled.Table 1:The seven display types. Performance with a display is shown as meansand standard deviations for both user accuracy (percentage correct) andsearch time (seconds on correct searches).Accuracy (pctg)Srch Time (secs)

Display TypeMeanStd DvMeanStd Dv

No inset, hi res95.7%6.742.6520.793

No inset, med res94.8%6.842.8630.878

No inset, low res80.3%12.853.4900.993

Lg inset, med res periph95.9%6.112.9860.825

Lg inset, low res periph94.6%6.903.1460.930

Sm inset, med res periph94.5%6.902.7270.790

Sm inset, low res periph94.9%8.083.0971.033

Figure 1: view of target object labelled with "C" inlarge inset, low resolution periphery display type.