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Abstract. In this paper, we're showing hav we ae improving the interfaceto a graphicd simulation by
adding natural inpus, such as Speed and Gesture Reaognition, and Natural Language Understanding wsing
an Agent based Architedure.

1. Overview

ModSAF provides both 2D and 3D (CommandVu, Fig.1) representations of a field where
the users, the cmmmanders, are isaling military-type commands.
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Figure 1. CommandVu, ModSAF 3D representation



2. Implementation

A mouse-and-menus interface athougheasy to use for simple gplicaions, is awkward,
slow and dfficult to lean for complex command-and-control operations in bettlefield
simulation systems. Giving a single mwmmand to a simulated unt can require performing
many mouse dicks and regotiating multi ple levels of menus. That iswhy SRI I nternational
first addressed this problem by developing CommandTalk [1], a spoken-language interface
that allows commanders to use natural, spoken English commands to control simulated
forces. SRI's Open Agent Architedure (OAA, Fig. 2,[2]) was used to rapidly pu the
needed pieces together, i.e. the Nuance speedt recognizer [3], the Gemini natural languege
(NL) parsing [4] and interpreting system and the ModSAF simulator, in order to make
them talk to eat ather.

Figure 2: OAA configuration for ModSAF

3. Experience

We dso developed, uising OAA, ancther map based system, Multimodal Maps (MM AP,
[5]) which provides, in addition to the speed, aher natural modaliti es guch as 2D gestures
(both deictic and emblematic, [6]) and handwriting [7]. We brought in the achitedure,
very similar to CommandTalk, a key comporent that handes the fusion d moddliti es, the
potential ambiguities and redundancies. Using the parallel outputs of the NL (processng
both speed and handwriting inpus) and the gesture agents, the fusion agent is trying to
build a valid command byfilli ng slots ac@rding to the Verb-Objed(s)-Variable(s) model
(VO*V*), Fig. 3.
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Figure 3: VO*V* Modd



Thisinterpretation agent also provides a multimedia mechanism in order to prompt the user
if a ommand is nat valid o if the anbiguities are impossble to solve within the locd
contexts.

4. |mprovements

Adding to CommandTalk this new set of agents, which is effortlessin the plug and day
OAA environment, all ows the user to issue synergistic, natural multimodal commands uch
as. Crede forces and control measures - "Creae an M1 patoon here" + deistic gesture, or a
crosout gesture to delete an unt. Assgn missons to forces - "First platoon, onmy
command, advance in a @lumn to Chedpoint 1, using that path" + drawing d the path.
Modify misgons during exeaution - "Change formation to echelon right". Control system
functions, such as the display: "Center on Objedive Alpha’, or right arrow to scroll the
map o the 3D view. The vision shown in Fig. 4,is a step closer, a body motior/gesture
recogrition agent has to be brouglt to the community in order to achieve thisgoal.

Figure 4: Multimodal Control

Acoording to numerous gudies, including ous [8], speed and gesture interfaces provide a
faster, easier-to-lean and far more natural way to interad with simulated systems as oon
astheresporsetime is accetable, na far from what the user expedsin “redity”.
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