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time, thus offering an opportunity to further reduce the overall
required bandwidth.

2.1 Implementation:

Our system (Figures 5-6) synchronizes the video output from a
single personal computer using a freeze-frame buffer that is a
standard feature of the 14 DLP projectors (NEC Model LT260K)
we use. A PC routes its single video output signal to a
distribution amplifier that relays the signal to the projectors. The
PC then uses a USB port to convey commands to our custom-
developed 'freeze box' to either freeze or un-freeze the projected
video on selected projectors. In this way, a single PC can drive
multiple projectors. The freeze box consists of a simple micro-
controller that interfaces to the projectors via 14 remotely located
infra-red LEDs which it drives to mimic standard remote-control
commands - including 'freeze frame'.

For example, the PC can be programmed to sequentially display
14 full screen JPEG images, with each image displayed for 2
seconds before cycling to the next image. As it cycles between
the images, a different projector is commanded to freeze its
image. In this way, 14 unique images will be displayed at the end
of the cycle. The 2 second delay is required to ensure proper
timing given the projectors' characteristics and the open-loop
control architecture.

2.2 Discussion

The system has been used for a number of applications including
presenting panoramic imagery [3] and allowing for massive
amounts of imagery to be simultaneously viewed. A proof of
concept test with extremely detailed imagery from Clifford Ross's
R1 camera system [4] was implemented and highlighted the need
for such tiled systems to meet the demand of the human eye for
resolution. The room is often used to form collaborative
presentation in which a presenter and the audience work together
to add visual content to the many screens [5].

Although it would be interesting to pursue alternative
architectures that allow for multiple applications and GPUs to
directly address each display's buffer, we have been struck by the
value of limiting the system to a single PC and GPU. The ease
with which applications can be modified to work with the
approach is quite valuable. It requires only that software be
modified to drive multiple displays from a single application,
rather than trying to synchronize multiple instances of an
application distributed across a cluster.

3 FAST ACTION WIDE FIELD OF VIEW HEAD MOUNTED

DISPLAY

Humans use peripheral vision for spatial orientation and motion
cues, while central vision is useful for detailed imagery and color
perception. In many ways, central vision can be thought of as
telling one 'what' is in an environment, while peripheral vision
informs the user about the 'where' of an environment. Early
HMDs focused on providing a sense of presence through the
power of peripheral vision. In the quest for crisp central imagery,
many modern HMDs have reduced their fields of view to the
point of eliminating their ability to provide a feeling of
immersion, or have grown bulky to the point of interfering with
natural head motions.

The Virtual Technologies and Environments program at the
Office of Naval Research sponsored the development of novel
approaches for the design and development of Head Mounted
Displays that can meet the requirements of training for close
quarters battle (CQB) requirements. Such a display system must
be capable of providing spatial and situational context to the
soldier, thus it requires a very wide field of view that can display
imagery to fill the user's peripheral vision. Additionally, CQB
requires rapid head and body motions, thus demanding a very
lightweight display solution and innovative mounting
configuration.
Fakespace Labs and its STTR research partner USC have recently
developed an HMD to meet these requirements and have just
begun to qualify the capabilities and experiences that can be

Figure 5: System architecture

Figure 6: Prototype Fast Action HMD (FAHMD)


