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Introduction O DPVR

Through the WLAN, the PC VR content can be mirrored into multiple AlOs, so that the users of AlOs can have a

first-person immersive perspective real-time. This solution can be widely used in multi-person VR learning and
training, etc.
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SteamVR is required. P1 (30 units+)



Advantages: Ultra High Definition / Motion Sickness Free / O PPVR
Multi-Device

« UHD: The high resolution of the ROI content transmitted to the AlOs is approximately equal to a 16K panoramic video.

« Motion Sickness Free: The real-time streaming with pose data ensures that the viewer's viewport is consistent with the presenter's,
and solve the motion sickness problem caused by inconsistency poses between PC VR Presenter and AIO HMD Viewers

« Multi-device: Real-time support 30 AlO devices at 10 Mbps, and 50 AlO devices at 5 Mbps.
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Hardware List and Configuration (0 pPVR

VR Devices Model Options QTY PC Suit Recommended Configuration QTY
HTC VIVE PRO Display - !
HTC COSMOS CPU: Intel 15-9600K equal or above.
PCVR OC Quest 2 1 GPU: NVIDIA, GeForce RTX 2060 equal or above.

Host RAM: 8GB equal or above 1
OS: Windows 10 64 bits
USB / DP / HDMI: Depends on the type of PC VR headset.

PS1: For the PC configuration, on the one hand, the configuration depends on the

DPVR E3 Series
DPVR P1Ultra 4K
DPVR P1Pro 4K Less than 50

AlO .
DPVR P1 Pro units complexity of the VR content, on the other hand, the "Starlink” SERVER will bring
about an additional 10-20% of the system load, it is recommended to consider both
DPVR P1 aspects.

PS2: "StarLink” only supports NVIDIA series graphics cards for now.

PS: PC VR headset supports SteamVR is required.

Other Devices Recommended Configuration
5G Enterprise Router NETGEAR R8000P equal or above 1
USB Dongle or Consult the solution provider 1

activation code
Ethernet Cable CAT6 Ethernet Cable 1




Software List and Introduction (O DPVR

Software Introduction

DPVR StarLinkServer v1.0.7
(end)

Server

Running on the PC with SteamVR and the VR app.
"StarLink" server will automatically discover and connect to the AlOs that have started the
PLAYER end under the same WIFI, and transmit the content of the PC VR headset to the PLAYER

end in real-time.

DPVR StarLinkPlayer v1.0.7
(Player end)

Installed on the AIO HMD.
Receive commands from the SERVER end under the same WIFI, and real-time render the PC VR

content with pose data.

DPVR AppPatch v1.9.1

DPVR_AppPatch is a patch tool. A SteamVR app must be patched before running the "StarLink".
The tool also supports modifications of FPS and resolution of the VR app to optimize the

performance.

Virbox User Tool (Must have)
and Elite4S SDK (Optional)

The software and driver for USB Dongle and license key activation.




Deployment and Use O DPVR

1. Turn off/uninstall the firewall software on the PC, install the Virbox User Tool.

Special note: If the Virbox User Tool is not installed, the "StarLink" Server cannot start correctly.

Region: China ~ Version: v2.4.0.50200(2.40502000) Fae &R — 0O X

Summary Available Expired All License Container ~  All Developers ~ ] Q. |88

No software found! please login account or plugin dongle!

SenseShield,Make Sense!

Install

| have read and agree tothe software license agreement

Filter: All g Cloud Soft{Unbind) g8 Soft ﬁ[}cngle @Nst

Custom Advance (Support Ctrl/Shift Select and Righ-Click Menu)

Virbox User Tool installation interface Virbox User Tool operation interface



2. Before starting the "StarLink" Server end, plug the USB Dongle into the PC, or follow the O DIPVIR
instructions below to active the license key for trial use.

Please check with your solution provider for details.

Version: v2.2,0.45200(2.3.0.4]

Region: China ~

License-key Activate Online

™ Cloud Accounts +
License Key

&5 offiine .

> Local Spft License Key: ame vd ‘h-*\ Adgivate
. Y

License Info

Refresh 5
L 2 Account/Host: Local Soft
License Key Soft Lock /N Status Other
Host IP: 192.168.3.3
License: 0
3ila i 0 >
Expired Licenses: 0
Refresh
Create Offline-Bound c2d File Import Offline-Bound d2c File

Licenae-key Activate Online License-key Activate From Web
3/




3. If the "StarLink" server still cannot find the Dongle, please install the Elite4S SDK.

Special Note: The Ul might be unreadable if the OS does not support Chinese characters. Please follow the steps below
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4. Run the DPVR AppPatch v1.9.1.exe, drag the app icon to the window and patch the app. O DIPVIR

Special Note:

« A SteamVR app must be patched before running the "StarLink".

« To unpatch the app, drag its icon to the DPVR_AppPatch and click "Unpatch" button.

« If you are experiencing any lag, patching the app and choosing lower FPS and resolution can help.

« For each VR app, you can choose different FPS and resolution for different levels of performance optimization.

« Each VR app only need to be patched once. You can copy the patched application directly to other PC without patching again.

Drag the app icon and drop herel Icon is dropped Patch applied successfully!
(The app is ready to be patched)

[Perf Opt] [Perf Opt] [Perf Opt]

Limit the app's FPS: Limit the app's FPS: Limit the app's FPS:
Patch Nao Lirmnit Patch 30 a7 Unpatch 30 e
Fix its resolution: TiltBrush Fix its resolution: TittBrush Fix its resolution:
Don't crop at the edge of FOV (Remove the Hidden Arsa Mask) Mo Limit Don't crop at the edae of FOV (Rermove the Hidden Area Mask) 2360x1280 ¥ Don't crop at the edge of FOV (Remove the Hidden Area Mask) 2560x1280 ¥
(Note that it might cause addidional performance consumption) | (Mote that it might cause additional performance consumption) (Mote that it might cause additional performance consumption)

Note: If the VR application has been patched by the DPVR AppPatch tool with its version lower than v1.9.1, you must drag
the application into the DPVR _AppPatch v1.9.1 window to Unpatch, and then patch again.



Recommendations: If the steaming performance for the current VR content is poor on the AlO viewer end, e.g. S
the playback is stuttered, flickering or not smooth, very frequently, you can use the DPVR_AppPatch v1.9.1 tool to O DPVR
optimize the VR app to get a better performance.

Icon is dropped

(The app is ready to be patched)

TittBrush

aDon't crop at the edge of FOV (Remove the Hidden Area Mask)
[Note that it might cause additional performance consumption)

Patch

Limit the app's FPS:

Memory
7.8/31.9 GB (24%)
Disk O (E: F: G: H3)
HDD
i 0%
Disk 1 (C: D3
55D
0%

ses Pefformance App history Startup Users Details  Services

CPU
4.63 GHz

CPU Intel(R) Core{TM) i9-9900K CPU @ 3.60GHz
%t Utilization 005

Processes Threads Handles
220 3257 103402
Up time

23:13:50:44

esource Monitor

Limit FPS: The default value is "No Limit". It is recommended to limit it to 30 or lower at the

beginning, or if the streaming performance of the current VR content is poor.

Limit resolution: The default value is "No Limit". It is recommended to limit it to 2560x1280 or

lower at the beginning, or if the streaming performance of the current VR content is poor.

Don't crop at the edge of FOV: This option is checked by default. This option MUST be checked
for the Afterimage mode and Follow mode (the default mode). Please just change the FPS or

resolution if the steaming performance is poor and leave this option checked.

Please unpatch and re-patch the current application to make the settings take effect.

How to decide the FPS and reolution limitation:
1. After applying the DPVR _AppPatch on the VR app, run the VR app and play Starlink Server.

2. Press Ctrl+Shift+Esc to launch the Task Manager, click the "Performance” tab and check on the
CPU, GPU and Ethernet usage. If the CPU and GPU usage exceeds 90% or even reaches 100%, it
means that CPU and GPU is overloaded and the performance might be unstable. You should re-
patch the VR app to limit the its FPS/resolution to a lower profile with DPVR_AppPatch tool, or
change to a higher spec PC.

3. It is recommended that the CPU and GPU usage be kept below 80% most of the time to ensure

the smooth and stable running of current VR applications and Starlink Server.



5. Run SteamVR, and run the DPVR StarLinkServer.exe. O DIPVIR

Special note:
« SteamVR must run before the DPVR StarLinkServer.exe runs.

« Please ensure that the full path of the "StarLink" SERVER only contains ASCII characters e.g. alphanumeric characters, underscores
and spaces.

« Allow internet access to the StarLink SERVER and Nginx SERVER and make sure the firewalls or AntiVirus programs are turned off.

« Please click the Settings to choose the Ethernet when there are multiple network cards available.

©©) DPVRSTARLINK 10a1
-~
MAX SUPPORT: 12 FOUND: O CONNECTED: O DISCONNECTED: O



« Entering the setting requires entering the setting password, the password is: 123456.

PLAY Flay content
rspective v
Flay mode
Follow mode v
Please enter the setting password
Mode switch
Mode is MOT switchable on players v




6. Connect the AlO and PC to the same WLAN. O DIPVIR

« Use CAT6 cable to connect the PC with the router.
« Find and run the DPVR StarLinkPlayer at the My apps tab, then enter the WIFI settings by clicking the icon on the upper right
corner.

Setting
153 |

o

L -

IETE%HE STAR LINK SERVER BE g o =

s FHBmED BENN o

If Starlink Player is not started, Starlink Player Ul Settings Ul
find it in the My apps tab



7. After the WIFI setting, wait for the connection between SERVER end and PLAYER end. O DIPVIR
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L]

IETE3¥#% STAR LINK SERVER + BiE#E STAR LINK SERVER, =03 )
(o}

(o]

&

ST PLAYER v1.0.(

Con neoting Connected

Special Note:

After the first start of the Player end,
the DPVR StarLinkPlayer will be
started automatically after booting.
You can disable the auto start in the
"settings".

The "settings" is only available when
the PLAYER end is not connected with
the SERVER end.

« After the connection is successful, the SERVER end will display the device info as shown below.

MAX SUPPORT: 148 FOUND: 14 CONMNECTED: 14 DISCONNECTED: O

28] DPVRSTARLINK 108 (

- W - - - - w - - w w

00:0a:15:T6xdi:bl 00:0a-f5el:aT4a 002 11 018 101 6ci2lialiGail5:43 §c21:a2:62:16:44




8. Click the "Play" button to start the streaming between the PC VR and the AIO once the O DIPVIR
connection is successful.

Special Note:

« When playing, you can click the "calibrate" button to make the content of the PC VR displayed in front of all AIOs connected.
Please do not unplug the USB Dongle during playing.

« Modification of streaming settings, including resolution, FPS, and bitrate is supported by the settings of the SERVER end for a
best playing performance.

PC VR View

Tilt Brust

Til't Brush - Brush

AlO HMD View

AlO HMD View




SETTINGS « Play content: Support 2 modes switching O DIPVIR

£t P“":“p”:s:;m .| * VRPerspective: The presenter synchronizes the VR screen to the viewer, allowing
Sieeaming \/E::;;Ls:ective the viewer to watch from the presenter's first-person perspective. This setting is
Follow mode v the default.
Network Mode switch
ot S NOT Wit HaBIs B plavers v * Desktop: The presenter synchronizes the content of the PC desktop to the viewer,

allowing the viewer to watch the screen content on the PC desktop.
Special Note::

“ - After switching the playback content settings, the setting needs to be restarted on
the server side to take effectke effect.

& —0X
S 6 L T N
(©©) DPVRSTARLINK 10s " b AuTopLAY |
MAX SUPPORT: 10 FOUND: O CONNECTED: 0 DISCONNECTED: O

You muse restart the server for the
changes to take effect.




Recommendations: You can set play mode in server end, and configure if the mode is switchable on viewer end. O DIPVIR

Play Mode:

SETTINGS

PLAY
Streaming

Network

SETTINGS

PLAY

Streaming

Network

Play content

VR perspective v

Play mode
Follow mode v

+ Follow mode
Cinema mode
Lock mode

Play content

VR perspective v

Play mode

Follow mode v

Mode switch

Mode is NOT switchable on players v

Mode is switchabla on players
v Mode is NOT switchable on players

Follow mode (Default): Viewers' VR content follows the presenter's pose. (Viewers
can move their heads to follow the presenter's viewport)

Cinema mode: Viewers sit in a cinema and watch the big screen in the front
displaying the presenter's VR content.

Lock mode: Viewers don't need to move their heads. The content from the
presenter's view is fixed in front of the viewers' eyes. This mode could cause
motion sickness.

Afterimage mode: hidden by default, similar to Follow mode, except for the fading
after-image retention and an indicator box showing the current viewport.

Note: The afterimage mode is hidden by default. If you need to experience or use this
mode, you can find the CastConfig.json file in the following path

DPVR StarLinkServer Data\StreamingAssets, modify the "afterimageMode" key
value to 1, save the json file and restart the server.

{"afterimageMode":1,"indicatorBox": "_-ll

Mode switchable:

OFF (Default): Viewers can't switch play mode on their own when watching videos.

ON: Viewers can double click the touchpad to switch among play modes when
watching the VR content.



Recommendations: You can adjust streaming settings in server end. O DIPVIR

SETTINGS

PLAY
Streaming

Network

Bitrate

3 Mbps

Resolution

2560x1280

FPS

20

Bitrate: The default value is 3 Mbps. If the viewer feels unclear, you can increase it appropriately.
The increase will cause higher network bandwidth and GPU burden; when the load is too high,
the playback might be stuttered or flickering. Follow below instructions to fine-tune.

il Task Manager — O *

How to check the router performance: .. ... ...
1. Start the TaSk Manager and check the Processes Performance App history Startup Users Details  Services

sending and receiving speed data. i sﬁzﬂm o Ethernet intel(r) Ethernet Connection (7) 1219-v
2. Theoretical sending throughput value | o T =
= Bitrate * number of connected devices.| ——1 ***"®¢™

While receiving speed should be very low. li oo S —
3. If the sending throughput value is .7 So’_ak N

much lower than the theoretical value, it ?SIS e

indicates that the router performance is 7 Ethernet

insufficient. Please set a lower bitrate or | | [£57 o7

switch to use a better router/cable. ?}’ig'?i‘i';“"e“' _| slepdmg throughput
Hardware requirement for network: o 40T b Ceetme ey

1. Make sure to use a 5G WiFi router. s,

2. Use CAT6 ethernet cable.

) Fewer details 'ZE:.‘ Open Resource Monitor

Resolution: The default value is 2560x1280. If the viewer feels unclear, you can increase it
appropriately.

FPS: The default FPS is 30. If the viewer feels not smooth, you can increase it appropriately.
The increase will cause higher network bandwidth and GPU burden



Special Note: The presenter can turn his head left and right/up and down at will when using it, but it is O DIPVIR
not recommended to tilt the head drastically, which might cause dizziness to the viewers.

Turning left and right
(360° supported) 9"&? gﬁ ,—2 ~
Turning upside down ( ( K‘ ‘\
(180° supported) \i R \\

Tilting left and right
(Less than 30° is @ @ @
supported)
(Above 30° is not

recommended) Q Q



() DPVR



