US006215498B1

a2 United States Patent
Filo et al.

(10) Patent No.:
45) Date of Patent:

US 6,215,498 B1
Apr. 10, 2001

(54) VIRTUAL COMMAND POST
(75) Inventors: Andrew S. Filo, Cupertino; Mark P.
Morgenthaler, Los Gatos; Glenn C.
Steiner, Los Altos, all of CA (US)
(73) Assignee: Lionhearth Technologies, Inc., CA
(US)
(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.
(21) Appl. No.: 09/150,769
(22) Filed: Sep. 10, 1998
(51)  Int. CL7 s GO6T 15/00
(52) US.Cl .. 345/419; 345/473; 345/331
(58) Field of Search ... 345/419, 472,
345/473, 474, 475, 331, 156, 157, 158
(56) References Cited
U.S. PATENT DOCUMENTS
5,319,747 6/1994 Gerrissen et al. .
5,347,306  9/1994 Nitta .
5,379,374 1/1995 Ishizaki et al. .
5,381,158 * 1/1995 Takahara et al. ......c.ccceueee. 345/156
5,491,743 2/1996 Shilo et al. .
5,588,104  12/1996 Lanier et al. .
5,604,848 2/1997 Harada et al. .

(List continued on next page.)
OTHER PUBLICATIONS

“Advanced Animation and Rendering Techniques, Theory
and Practice ” by Allan Watt and Mark Watt, published by
Addison-wesley 1992, ISBN 0-201-54412-1 at pp.
191-199, section 6.3.3 Environment Mapping, 1992.*
“Distributing Virtual Worlds in a Tele—teaching Enviroment
” by Klaus Rebensburg, Technical University of Berlin,
klaus.rebensburg@prz.tu-berlin.de. pp. 66-75, 1995.*
Indianapolis 500 Manual by Eric Lindstrom and Edited by
ZJ. Yee, from the Papyrus Design Group. p. 21, 1989.*

“NPSNET: JANUS-3D Providing Three-Dimensional Dis-
plays for a Two—-Dimensional Combat Model ” by David R.
Pratt et al. Graphics and Video Laboratory Naval Postgradu-
ate School, Department of Computer Science, Monterey,
CA. pp. 31-37, 1991.*

Primary Examiner—Mark Zimmerman
Assistant Examiner—Envique L Santiago
(74) Attorney, Agent, or Firm—Thomas C. Feix

G7) ABSTRACT

A system of networked terminal apparatus for creating a
three dimensional animated work environment wherein ter-
minal users of various levels of immersion are depicted as
avatars in the virtual work environment and wherein actions
and information of the terminal users is input into the virtual
work environment through their corresponding avatars in
order to perform complimentary, independent and coopera-
tive tasks in parallel to create simultaneous sets of solutions
to problems relating to command, control, communications,
cognition and intelligence. In a preferred embodiment, the
virtual work environment emulates an actual military com-
mand post, with all of the instruments and familiar surround-
ings emulated in function if not in form. The terminal users
of the environment (i.e., the commanders and staff) immerse
in this environment via virtual reality displays (audio and
video) and inputs (microphone, body encoders and pointing
devices) connected to individual personal computers. The
avatars are able to interact with one another in the virtual
environment and they are able to select and manipulate
functional objects displayed in the virtual work environ-
ment. Non-immersed terminal users provide raw data
streams to the virtual environment. The non-immersed ter-
minal users are displayed as seated avatars or selectable
icons. The immersed users, through their avatars, may select
the seated avatars or icons to display data streams prepared
by the non-immersed terminal users on projection screens
displayed in the virtual work environment. The displayed
data may be further processed by the immersed terminal
users for collaborative decision making by the avatars
present in the virtual environment. The processed data may
be transmitted outside the virtual work environment as
orders or instructions.

29 Claims, 20 Drawing Sheets
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