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GOAL
The goal of this VR laboratory is to introduce students to
Virtual Reality (VR) hardware, software, and provide an

applies cutting-edge VR technology currently available in
demia and industry.

MISSION

The students and faculty are pioneering the use of VR
technology in areas such as evacuation simulation, way
finding, navigation, emergency response, Multi User
Virtual Environment (MUVE), Augmented Reality (AR)
and battlefield simulation.

ACTIVITIES

VR Lab provides students and researchers with high
quality graphics workstations, stereoscopic displays,
motion trackers, 3D input devices, and force feedback
devices.

RESEARCH PROJECTS

Our current research projects mainly focus in the areas of
Virtual Reality, Augmented Reality and Software
engineering.

I. Virtual reality (Vr):

Game-Theme Instructional Modules
The aim of this project is to create [
game theme based educational
course modules with more inquiry
based problem-solving activities &8
and hand-on experiences based i
using Virtual Reality (VR),}
Augmented Reality (AR) and =
Gaming.

Multi-User Virtual Environment (MUVE)

For Emergency Response

The project proposes an experimental design setup for
accessing human behavior in emergency evacuation
among a team of players in a game set. Following are the
MUVEs designed as a part of our research work.

1. Subway Evacuation
The Subway MUVE allows
for large groups of people
to participate in virtual |
evacuation drills at the
same time. We have
defined rules for computer
controlled agents and also : 3
providing controls to the user controlled agents St
navigate. We used Oculus Rift for performing immersiv
drills.

2. Airplane Evacuation

training tool for
emergency scenari
have conducted use
(50 sessions)
evacuation drills performed in both immer

OCULUS RIFT) and non-immersive :
environments. i

3. Crowd Behavior and Traffic Antersegti
Problem in a Virtual City
The project aims  at s
developing a crowd behavior
capability in a virtual city
where there are traffic
intersection junctions for
people to cross the road.
The MUVE consists of individuals and group behaviors
with differing levels of fidelity. Participants enter MUVE
as a car avatar where the goal is to safely drive in the city
by following traffic laws. We have conducted user studies
for the virtual city MUVE in both immersive (HMD) and
non-immersive (Desktop) environments.

4 Campus Evacuation

Our proposed application shows
an immersive  collaborative
virtual reality environment for
performing  virtual online
campus tours and evacuation
drills using oculus rift head
mounted displays.

4. Virtual Reality Classroom
This project presents a novel
Virtual Environment (VE)
which employs a dynamic 3-D
model of the classroom. The
multiuser aspect has been : =
implemented and tested. In the current system people
can navigate the virtual classroom as a student or as an
instructor using keyboard inputs. We have used
Microsoft Kinect to detect user motion for instructor.

Il. Augmented reAlity (Ar):

1. Mobile Augmented Reality
MARA for campus navigation
= We have developed a
MARA using UNITY 3D
which will help people to
«+ safely evacuate a building
in case of an emergency.
Our solution includes puttlng the markers at key spots in
the building, such that the user can use their phones to
view the 3D representation of the building and exits.

Application

2. Interactive Virtual Tour of Campus

We have created a BSU
university  campus 3D
environment using Unity
3D, Samsung Gear VR and
Samsung Galaxy S6.

Ill. Software engineering

Modelling evacuation behavior in a multi
agent system

We are developing crowd-
modeling and  emergency
behavior modeling capability (
in a goal finding application ||
using C#. o
We are modelling the agent behaviors in two

1) Combination of combining Genetic Algorithm (GA)
with Neural Networks (NN)

2) By Creating a Fuzzy Rule
evacuation behavior




