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1. Introduction

The goal of this user’s guide is to introduce the reader to basic virtual reality
hardware/software and functionality and to present step-by-step directions for how
to operate the virtual reality system located in the Systems Assessment and
Usability Laboratory (SAUL). Using this guide, a novice user with no virtual reality
experience should be able to operate WorldViz" and Unity3D" demonstrations, set
up multiple displays (e.g., simultaneous use of projection screen and Oculus Rifts?),
and be able to solve common operating problems. For deeper insight into creating
content within the virtual environment, WorldViz and Unity 3D provide open
access guides to more complicated processes (see bibliography).

While many of the details herein are specific to the individual setup located in the
SAUL, broader lessons can be learned for systems using similar hardware and
software but with different configurations. The virtual reality systems located in the
SAUL, as of June 2017, include 4 desktop computers, 3 HTC Vives,$ and 3 Oculus
Rift head-mounted displays (HMDs) with built in tracking systems, an L-shaped
screen setup with 2 projectors, and WorldViz’s Precision Position Tracking (PPT)
system.

For demonstrations using the Oculus Rift or L-Shaped projection system, users
need to use PPT Studio, Vizard 5," and Cluster Master/Client” (for multiple users).
The PPT system allows 6 degrees of freedom (DOF) tracking (orientation and
position) and includes both the PPT Studio N software and 8 tracking cameras that
retrieve position information from Markers (Fig. 1). Vizard 5 is a scripting program
that calls premade 3-D models of environments and can be edited to include many
different functionalities. Cluster Master/Client allow the computers to
communicate with each other and display the same virtual environment to multiple
users. Cluster Master must be run on the computer running the Vizard 5 program.
Cluster Client receives the data from the computer running Vizard 5.

For demonstrations using the HTC Vive HMD, SteamVR™ and a Unity3D program
are required. SteamVR is an application that connects the HTC Vive HMD,
controllers, and tracking hardware. Unity3D is a gaming engine that supports 3-D
graphics, drag-and-drop functionality, and scripting. Unity VR allows for direct
targeting of virtual reality devices. The tracking systems for the HTC Vive and PPT

*WorldViz, 614 Santa Barbara St, Santa Barbara, CA, 93101.

T Unity Technologies, 30 3rd St, San Francisco, CA, 94103.

* Oculus, 1601 Willow Road, Menlo Park, CA, 94025.

8 HTC America, Inc., 308 Occidental Ave South, Ste 300, Seattle, WA, 98104.
" Valve Corporation, PO BOX 1688, Bellevue, WA, 98008.

Approved for public release; distribution is unlimited.
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should not be on at the same time as they can interfere with each other. At this time,
multiple HTC Vives cannot be run simultaneously using the same tracking
environment.

This guide will cover, in order:

1. How to set up the PPT system.

2. How to implement the L-shaped projector for a single user.
3. How to implement the Oculus Rift HMD for a single user.
4

How to implement multiple Oculus Rift HMDs and the projector for
multiple users.

5. How to run an in-house demonstration for a single user in the HTC Vive.

Throughout each section, we will cover common problems that arise (Issues are
indicated in bold) and troubleshooting suggestions.

Fig.1  WorldViz PPT Eyes (top), WorldViz wand (bottom)

1.1 Hardware List

« 1 x Lenovo' Thinkstation w/NVIDIA* Quadro M6000 (PC 1)
« 3 x Lenovo Thinkstation w/NVIDIA GTX 1080 (PC 2, 3, 4)

T Lenovo Group Ltd., Morrisville, NC 27560.
# NVIDIA, 2701 San Tomas Expressway, Santa Clara, CA 95050.

Approved for public release; distribution is unlimited.
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« 1 x L-Shaped Projection Screens

« 3 x Oculus Rift CV1 HMDs

« 4 xWorldViz PPT Eyes

« 4 xWorldViz Wand 2013

. 5 x Volfoni® 3DGE RF Shutter Glasses
« 1 xWorldViz Calibration Square

« 8 xWorldViz PPT Camera

« 3 xHTC Vive Kits

« 1 x Camera Switchbox

« 1 x LAN Switchbox

1.2 Startup Guide

1. Turn on necessary computers.

a. PC 1 is required to run PPT Studio N and the corner cave projection
system.

b. PC 2-4 are capable of running the HTC Vive, Oculus Rift, and multiuser
setups.

2. Connect power adapter to camera switch box.

3. Start PPT Studio N on PC 1, located on the desktop. If the cameras have not
been activated, PPT Studio N must be restarted once they are receiving
power.

1.3 Shutdown Guide

1. Turn off all computers.

2. Disconnect power adapter from camera switch box. This will help extend
the life of the PPT cameras.

3. Turn off projectors if powered on.

4. Power off all other devices (i.e., wands, PPT Eyes, shutter glasses).

8 Volfoni Creative 3D Technology, Los Angeles, CA.

Approved for public release; distribution is unlimited.
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5. Plug all devices into micro USB cables. Keep devices off the floor to
minimize the possibility for accidents.

6. Wrap up HMD cords and place devices on an elevated surface.

2. How to Use PPT Studio

PPT Studio N software is installed on PC 1 and is WorldViz’s solution for handling
PPT camera input, tracking markers in 3-D space, and coordinating data
transmission to LAN-connected PCs. PPT Studio N is necessary when using
Vizard 5. The process to initializing PPT Studio N is as follows:

1. Locate and open the Desktop icon for PPT Studio N.

2. Load a.cfg file under File -> Load Settings (Fig. 1). The necessary .cfg files
are located in the following sections.

a. Selecting a premade .cfg file in PPT Studio N loads active markers and
plugins for a specific scenario into the tracking environment.

3. Turn on necessary hardware devices (minimum: one PPT Eyes for HMD or
Shutter Glasses), by holding down the button on the devices.

4. Under the “Marker Visibility” section (Fig. 2).

a. A red marker number in the “Marker Visibility” section indicates that
the markers are not detected by the tracking system. If red, double-
check that the markers are switched on and in sight of cameras.

b. A green marker number in the “Marker Visibility” section indicates that
the markers are actively tracked.

Note: The “MarkerID Plugin” errors that can be seen under “Messages” can be
ignored. They do not seem to be indicative of any unusual behavior.

Approved for public release; distribution is unlimited.
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# poT studio N - O x

File Toels View Help

& rkers: 3 2. | A Global Offset X 0.000m V: 0.000m Z: 0.000m
[ 20 < Calibrate Cameras
125% [l
X
4 | » ThisPC » Windows (C) > Program Files (86 » WorldViz > PPTStudio41 v | | Search PPTStudiodl »
1 0000 0.000 Organize + New folder =~ T @
2 0000 0000 ~
5 o0 0000 PPTStudioll A Name Date modified Type B
Sereen Shots FTDI USE Drivers 1 0 File folder
Training log 1 File folder
plugin2D 1 File folder
@ OneDrive plugin3D 1 File folder
5 This PC pluginCam 1 File folder
T pluginOutput 1 File folder
Desktoj
> x Post-Proce " pluginPost 1 File folder
Active: Documents Serial API 1 0PM  File folder
) MarkerID 32 ¥ Downlosds Shared Memory Output Example 1 OPM  Filefolder
Available: b Music [77 4_users_with_projection.cfg 1 CFG File 13K8
Choose a plugin... = Pictures 4 CFG File 12K8
g Videos [ one_user_hmd.cfg 1 CFG File 13K8
v Bﬂ Output T [ ppt.cfg 1 CFG File 13K8
e rojector_3_users.cf 1 9AM  CFG File 13K8
Active: = DEMO_STORAGE L projector 3. 9 : ! ‘
& vRPNT [ projector_4_users.cig 1 4AM  CFGFile 13KB
Available: = Network v [ projector_one_user.cfg 1 55PM  CFG File 14K8
Ch I
o053 plug File name: || | [PPT Settings (".cf)
. ﬁ vz
=
'@J MarkerlD Plugin (20)
MarkerD.dil
MarkerlD could not detect the ID(s) yet!
Make sure all maker are charged, tumed on
and seen by at least two cameras.
Furthermore PET should not report any
other problems.
‘/_\
'o] MarkerlD Plugin (2)

Fig.2  Selecting Config files in PPT Studio

Issue: Markers are not being tracked, or tracking is jittery/not working as expected.

Potential Solutions:
« Ensure that marker devices (wands, bands, glasses) are fully charged and
powered on. If on, there will be a green light on the PPT Eyes or marker
wand.

« Check for occlusion (i.e., objects obscuring the camera’s view). The door
to SAUL can occlude the cameras, so make sure it is closed.

« Make sure that the HTC Vive base stations are either powered off or in
standby mode. The base station laser array interferes with the PPT tracking
system.

« Recalibrate the tracking system (see Section 2.1).
« Restart PPT Studio N and reload .cfg file.

Issue: Cameras show up red in PPT Studio N. This problem indicates that the
cameras are not communicating with the PPT Studio N software (Fig. 3).

Approved for public release; distribution is unlimited.
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Potential Solutions:
« Check that a .cfg file is loaded into PPT Studio N.

« Ensure that camera switchbox is plugged in (look for the green light on the
switchbox).

o Restart PPT Studio N.

# PP Studio N
. File Tools View Help
S P Markers: 3

: A Global Offset X: 0.000m Y: 0.000m Z 0.000m

Active:
B MarkerID 32 E]
Available:

7 e 3 -]

Choose a plugin

B ouen

Active:
5} VRPNT &
Available:

Choose a plugin...

- O cames

PPT-Playback
3% Configure

L]
L)

Fig. 3  Inactive cameras in PPT Studio N

PPT Calibration

Calibrating the PPT system should be done regularly (i.e., weekly) and is often the
solution to unusual tracking behavior. This process is simple and described as
follows:

1. Remove/power off all markers in the tracking space by holding down the
power button.

2. Line up the calibration square with the tape on the center of the tracking
space floor.

Approved for public release; distribution is unlimited.
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3. Position the square so that the Z-axis arrow is pointing directly away from
SAUL entrance, and the X-axis arrow is pointing toward the wall to the
right as you enter the lab doors.

Power on the calibration square by flipping the power switch.
Remove any objects occluding the camera’s lines of sight.

Turn out the lights, as this can help the system to better track the markers.

N o &

Press the “Calibrate” button in PPT Studio. The “Calibrate” button is
located at the top of the center window.

8. Follow the on-screen instructions to calibrate the PPT system.

3. Single User: Projector

The L-shaped projection screen can be used to display stereoscopic images. To
view stereo images on the screens, each user needs to wear a pair of shutter glasses.

1. Start PPT Studio N (shortcut located on desktop) on PC1.
a. File -> Load Settings configuration file: “projector_one_user.cfg”.

I.  If another .cfg file is already loaded, PPT Studio N may need to be
restarted before the new .cfg is loaded.

b. Make sure PPT Eyes Plugin is listed under the “Post-Processes”
configuration box. If not, select it from the “choose a plugin . . .” option.

c. Power on PPT Eyes 1 by pressing the power button.
d. Power on Wand 1 by pressing the power button.

e. Markers 1 and 3 should be green under the “Marker Visibility” section
in the top left box (Fig. 4). Marker 1Ds are hard-coded to specific PPT
Eyes and Wands (Table 1).

Approved for public release; distribution is unlimited.
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# PPT studio N - O X

© File Tools View Help
L. Markers 3 3. © A Global Offset X 0.000m Y: 0.000m Z 0.000m

1 0256 0036 -0577 -137
3 -0330 0015 -0.232

Fig.4  PPT Studio N setup for projector

Table1 Marker ID table

Device make No. on device Marker 1D
Wand 1 3, (4)
Wand 2 7, (8)
Wand 3 11, (12)
Wand 4 15, (16)

PPT Eyes 1 1,2
PPT Eyes 2 56
PPT Eyes 3 9,10
PPT Eyes 4 13, 14

Note: Marker IDs in parentheses are unused markers that are attached to the device.
2. Start Vizard 5 (shortcut located on desktop) on PCL1.

a. File -> Open file: “demo_launcher64_via_vizard.py”. The demo
launcher file can be found at “D:\Demo Launcher”.

I. This file starts an environment where all WorldViz demos can be
accessed via a graphical user interface.

b. Press the Green Arrow on the shortcut bar to initiate the script
(Fig. 5).

Approved for public release; distribution is unlimited.
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c. Select a Vizconnect Configuration file from the pop-up menu that
automatically opens when pressing the Green Arrow.

i. For a single wuser with the projection screen, select:
“cave_vizconnect_config.py”.

d. To calibrate the Wand, hold down the “W” button and the trigger button.
This will bring the menu closer to your virtual hand.

File Edit View Script Debug Window Tools Help vizard
s = OB= 0%l - i| JO Search Open Documents = G0 =
Resources S R IR TV clemo_launcher64_via_vizard.py X - X
No Resources N
via Vizard &4

Varsiol
PUBLISHED_DIR = 'C:\Users\Worldviz\AppData\Local\Temp\Worldviz\demo_launcher&4\Application\Script’

import os
import sys

if not os.path.isdir (FUBLISHED DIR):
errorMsg = 'The location of the unpacked demo launcher files is incorrect. Try deleting this file then runnir
viz.message (errorMsg)
raise OSError(errorMsg)

sys.path.insert (0, os.path.join(PUBLISHED DIR, '. 3/"))

sys.path.insert(0, os.path.join(PUSLISHED DIR, '..

sys.path.insert (0, os.path.join(PUSLISHED DIR, '.

import viz

Vizard X

Select a Vizconnect Configuration

th §4bit version of Vizard.'
raise ValueError('=* CEMIY | cave_vizconnect_config.py | | vr
import vizconnect
from distutils.version import Str .
< >
Interactive W

adding path C:/Users/WorldViz/AppData/Local/Temp/WorldvViz/demo launcher&4/Application/Runtime/bin ~
adding path C:/Users/WorldViz/AppData/Local/Temp/WorldViz/demo launchers4/Application/Runtime/bin/lib/site-packages
** Notice: could not connect to the online demo database. This is not a problem, but the latest demos will not be ava
nttp://s3.worldviz.com.s3. amazonaws . com/demos/deno_launcher/rel/a3drbyqp/version_databaseé4.json

<urlopen error [Errno 11001] getaddrinfo failed>

v
< >
g RPN
[CELY:T &) Resources || il Interactive [ REESEEI()]

——— E Inis Col 70 INS
Fig.5  Vizconnect Configuration selection

Issue: The displays do not work properly. This can appear as if the left image is on
the right screen (or vice-versa), the image does not seamlessly span the 2 projectors,
or an image is only being displayed on one screen. If any of these issues occur,
check that the display settings are as follows:

« Under Windows Display Settings: There should be 2 displays active, with
display “1” being the local monitor and display “2” being an elongated box
referring to the 2 projectors (Fig. 6).

o If not, utilize the NVIDIA Control Panel’s Mosaic function to set
up multiple monitors.

« Under the NVIDIA Control Panel: Resolution should be 1280 x 720 and
refresh rate should be 120 Hz (Fig. 7).

Approved for public release; distribution is unlimited.
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Semtings - =] ®

& rome Customize your display
| Fird 8 setting » |
System
| = oisplay 1
T Apps & features
5 Defaul apps
[ motifications & actions \dentity  Detset
&) Power & sleep Change the size of text, apps, and other items: 100% Recommended)
1
= Storage b
Oriertation
@ Offiine maps | Landscape - |
Tablet
@ Tatlet mode Multipée disglays
@ Multitasking | Extend these displays pd |
=1 Projecting to this BC D Migks " "
B Apps for websites
Aoply Cancel

@ Avout

Advanced display settings

Fig.6  Windows display settings

B MVIDIA Control Panel
File Edit Desktop Display Help

Qo -0

Select a Task...
(= 30 Settings
djust image settings with preview

Manage 3D settings ‘You can adjust the amount of information appearing on the screen and reduce flickering.
[=- Display country-specific signal for your standard-definition (SD) TV.

--Adjust desktop color settings
Rotate display 1. Select the display you would like to change.
~View HDCP status
-~-Setup digital audio
-~Set up multiple displays
deo
djust video color settings Acer GN246HL
--Adjust video image settings
(- Workstation
-View system topology
~Setup Mosaic 2. Choose the resolution.
Change ECC state
~Manage GPU Utlization Connector:

= HDMI -HDTV

Mosaic Displays

Resolution: Refresh rate:

Mosaic 120Hz ~

System Information
3. Apply the following settings.

Fig. 7 NVIDIA control panel ideal setup

Approved for public release; distribution is unlimited.
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4. How to Set Up a Single Oculus Rift HMD User

WorldViz demos can also be viewed through the Oculus Rift HMD. This allows
for a more immersive experience than the projection screen.

1. Start PPT Studio N (shortcut located on desktop) on PC1.
a. Load configuration file: “one_user_hmd.cfg”.
b. Power on PPT Eyes 2 by pressing the power button.
c. Power on Wand 2 by pressing the power button.
d. Markers 5, 6, and 7 should be green (Fig. 8).

2. Start Cluster Master (shortcut located on desktop) on PC2 and Cluster
Client on PC1.

a. In Cluster Master: Select Local host and the IP of PC1.

b. In Cluster Client: Ensure “Enable” and “Show Me” are checked.

#* PPT Studio N — O g

© File Tools View Help

. Markers: 3 : A Global Offset X: 0.000m ¥: 0.000m Z: 0.000m

-0.329 0.848
6 -0493 0775 0366
-0.604 0.735

Active:
3k Marker ID 32 @
Available:

Choose a plugin.

Active:
&5 VRPN T i}
Available:

aaaaa

MarkerlD Plugin

MarkerlD.dll
The marker ids are initialized, the system is
ready for use

@ MarkerlD Plugin (9}

MarkerlD.dll

Fig.8  PPT Studio N setup for HMD

Approved for public release; distribution is unlimited.
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3. Start Vizard 5 (located on the desktop) on PC 2.
a. File -> Open file: “demo_launcher64 via_vizard.py”.

i. This file starts an environment where all WorldViz demos can be
accessed.

b. Press the Green Arrow on the shortcut bar to initiate the script
(Fig. 9).

c. Select a Vizconnect Configuration file from the pop-up menu that
automatically opens when pressing the Green Arrow (Fig. 9).

i. For a single wuser in the Oculus Rift HMD, select:
“oculus_vizconnect_config.py”.

4. Confirm Oculus Rift Application is running (Fig. 10).

a. The Oculus application will automatically open when an Oculus Rift is
detected on the computer. This must be running to activate the Oculus
Rift HMD.

File Edit View Script Debug Window Tools Help vizard

{EOEX D Bl L%, {5 serc o pocmens |-

Resources 4 X oculus_changed_vizconnect_confi..  [SCHETRENIS RUSRCEE Y Vizardl.py  Training.py

No Resources sys.path.insert (0, os.path.join(PUBLISEED_DIR, '.. e
sys.path.insert (0, os.path.join(PUBLISEED_DIR, './src/'))

import viz

.message
raise ValueError('** YO

import vizco;
from distutil| selecta Vizconnect Configuration

oculus_vizconnect_config.py

def addRefer|

adding path C:/Users/WorldViz/BEppData/Local/Temp/WorldViz/demo_launcheré4/Application/E A
adding path C:/Users/WorldViz/AppData/Local/Temp/WorldViz/demo_launcher&4/Application/E
adding path C:/Users/WorldViz/AppData/Local/Temp/WorldViz/demo launcher&4/Application
adding path C:/Users/WorldViz/AppData/Local/Temp/WorldViz/demo_launcheré4/Application/E

adding path C:/Users/WorldViz/AppData/Local/Temp/WorldViz/demo_launcher&4/Application/E
adding path C:/Users/WorldViz/AppData/Local/Temp/WorldViz/demo_launcheré4/Application/E
** Notice: could not connect to the online demo database. Thiz is not a problem, but ti
nttp://s3.worldviz.com. s3.amazonaws.con/demos/demo_launcher/rel/a3drbyap/version datab:
<urlopen error [Errno 11001] getaddrinfo failed>

Bl Interactive Task List (0)

—— H s

Fig. 9  Selecting Vizconnect configuration for Oculus Rift

Note: HMDs can only be run on PCs 2, 3, and 4.

Approved for public release; distribution is unlimited.
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Issue: The Oculus Rift is not receiving an image.

« Double-check that the Oculus Rift USB cable is plugged into a USB 3.0
port. USB 3.0 ports are the bottom ports on the back of the computers.

« Unplug the monitor cable and then plug it back in. This allows the graphics
card to look for available displays.

Would you like to set up your Rift? Set Up

(—

x®

Can't Connect to Oculus

Try Again

Fig. 10 Oculus Rift application

5. How to Set Up Multiple Users

Multiple users can view the same virtual environment. This can be set up with
multiple Oculus Rift HMDs (up to 3) and one user viewing the projection screens.
This setup, and any variation with multiple users, requires the Cluster Master and
Cluster Client to be used.

Correct use of Vizard Cluster Master and Cluster Client is necessary to coordinate
shared 3-D environments when using multiple users within the Oculus Rift or
Multiple Users. Setting up a multiuser scenario is simple. The steps are as follows:

1. Start Cluster Master (Fig. 11) on your desired “host” PC (this is the PC you
wish to run Vizard 5 from).

2. Start Cluster Client (Fig. 12) on as many additional PCs as you require.

3. Using Cluster Master/Client, you may edit additional parameters, such as
avatar model, avatar color, and cross-user visibility.

Approved for public release; distribution is unlimited.
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4. From the host PC, mark the checkboxes for each user that will be involved
in the scenario.

@ Vizard Cluster Master (64-bit) - X

Client Address Settings

localhost 127.00.1 v & Sync

DESKTOP-C3GLOSY X 169.254.182.208
Sync Frames O

DESKTOP-NFN3RMM M 169.254.89.223

DESKTOP-AFDSGOV 169.254.166.210 Sync Resources O

v ‘ Observer

Show Others
Show Me

Color
v = Network
Port
Timeouts (ms)
Connect
Frame

Sync

Fig. 11 Cluster Master running a 4-user setup

Note: The master machine will maintain synchronization among the client PCs,
while also acting as a user in the virtual environment. Normally, it is best to set PC
1 as the master machine, but the setup can be configured for your particular needs.

K Vizard Cluster Client (64-bit) - DESKTOP-AFOSGOV ( 169.254.166.210) - X
#* Cluster client activated Settings I
#% Client will remain active while this window is ope

v & Observer
Enable
Script [DBemo Launcheroculus vizconnect_config.py

Show Others

Show Me
~ @l Output
Capture  []

Fig. 12  Cluster Client running on PC with HMD
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Issue: In the Cluster Master, the IP address must be highlighted in Red or the
Cluster Master cannot connect to necessary computers (Fig. 13).

@ Vizard Cluster Master (64-hit) — *

Client Address

e v @ Sync
M localhost 127.0.0.1
Sync Frames [}

Sync Resources O

v ‘ Observer

Show Others
Show Me
Color

v = Network

Port

Timeouts (ms)
Connect
Frame

Sync

Fig. 13 Cluster Master unable to communicate with necessary computers

Potential solutions are as follows:

« Make sure that Vizard Cluster Client is open on the computer with IP
address 169.254.247.192.

« Check that the LAN switchbox is powered on and all computers are
connected.

One Projector and 3 HMD users:
1. Start PPT Studio N (shortcut located on desktop) on PC1.
a. Load configuration file: “projector_4_users.cfg”.
b. Power on all PPT Eyes by pressing the power button.
c. Power on all Wands by pressing the power button.
d. All Markers should be green (Fig. 14).

2. Start Cluster Master (shortcut located on desktop) on PC1 and Cluster
Client on PC2, PC3, and PCA4.

Approved for public release; distribution is unlimited.

15



a. In Cluster Master: Make sure that Local host, the IP for PC2, PC3, and
PC4 are checked.

b. In Cluster Client on all other PCs: Ensure “Enable” and “Show Me” are
checked.

3. Start Vizard 5 (located on the desktop) on PC 1.
a. Load file: “demo_launcher64_via_vizard.py”.

i. This file starts an environment where all WorldViz demos can be
accessed.

b. Press the Green Arrow on the shortcut bar to initiate the script.
c. Select a Vizconnect Configuration file.
i.  For multiple users, select: “oculus_vizconnect_config.py”.

4. Confirm Oculus Rift Application is running on PC2, PC3, and PC4. The
Oculus application will automatically open when an Oculus Rift is detected
on the computer. This must be running to activate the Oculus Rift HMD.

o PPT Sudio N o *
Fde  Tealt  View Help
A Global Offset X 0000M ¥ 0000m 2 0.00OM
bl ] [ 0 <> Calibente
240 FES

. ¥

1257 B

-1.104 0058 562
5 0B M

0669 0012 221

D BUu2

0329 0014

Messages
'g PPT Fyes Frror (406)

PET epesal
PPT Cyes is set to use MarkedD but the
in invg o talk mode is turned
the PPT Eyes settings or

QW MarloeriD Plugin ()

Fig. 14 PPT Studio N setup for 4 users
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6. HTC Vive Setup

1.

Connect HTC Vive to PC2.

a. HDMI Cable and USB from HMD should connect to the Connection
Box.

b. From Connection Box to Computer: HDMI, USB, and Power cable
should be connected.

Turn on controllers by holding the power button on the front for 5 s.
Position HMD and controllers in center of tracking area.
Double check that base stations are on (plugged in).

a. Powered on base stations are indicated by a green light shining within
the box.

Run the SteamVR icon on the desktop.
a. All icons should be green (Fig. 15).

Open folder called “Build” located on the desktop of PC 2 and double click
the build.exe file.

a. This will start the program where you can choose additional settings
including resolution, mirror monitor, and quality of graphics.

Fig. 15 SteamVR. When activated correctly, all icons appear solid green. When greyed out,
like in image, turn on controllers, base stations, and ensure that the HMD is properly
connected.

Issue: Base stations are blacked out.

Potential solution:

Right click the base station icon seen in Fig. 15 and select “Reconnect”.
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7. More Troubleshooting

Issue: Headset/wands not being tracked in Vizard, but they are tracking correctly
in PPT Studio.

Potential solutions:

Check that the Vizconnect file being used has the correct settings under
“eyes left”, “eyes right”, and “r_hand_tracker”. There are 2 important
settings: “ppt hostname” and “marker id”. The “ppt hostname” setting
should correspond to the IP address of PC1 (which is running PPT Studio
N), and “marker id” should correspond to that marker’s id (check marker id
table for more information).

Calibrate wand by pointing it toward virtual north, and pressing the trigger
and clicking in the joystick at the same time.

Issue: Oculus Rift HMD is black/not showing a display.

Potential solutions:

Restart the HMD’s connected computer.

Unplug DVI cable from computer; keep HMD HDMI plugged in. Restart
computer, then plug in DVI cable.

Reboot Oculus software under Settings -> Beta -> Reboot.
Ensure that Oculus Rift USB is plugged into a USB 3.0 port.

Ensure that HMD outputs are properly seated in the computer ports.

Issue: When running a Vizard demo, the following message appears in the Vizard
console: “(Make sure port name is valid and has not been opened by another
program) Wand: input buffer not flushed”.

Potential solutions:

Make sure that only one instance of Vizard is running on the computer at a
time (e.g., Vizconnect editor and demo launcher are open, so they are
competing for access to wand input).
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List of Symbols, Abbreviations, and Acronyms

3-D
DOF
HMD
LAN
PC
PPT
SAUL
USB

3-dimensional

degrees of freedom

head-mounted display

local area network

personal computer

Precision Position Tracking

Systems Assessment and Usability Laboratory

Universal Serial Bus
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