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Development of remote control and monitoring program for
multiple HMD content
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Abstract  Recently, virtual reality (VR) has been actively used in various fields such as
education, healthcare, entertainment, and training by providing immersive experiences. To
operate multiple VR content programs without assistants and improve training efficiency,
remote control of VR content programs within HMDs is necessary. In this paper, we develop
management app for remotely controlling and monitoring multiple HMDs. First, we develop a
function for HMD devices to connect to the management app. Second, we develop a function
for simultaneously controlling HMD devices. Finally, we develop a function for monitoring HMD
devices. In order to verify the developed functions, we measured the simultaneous control time
and monitoring time. The measurement results showed that control took an average of 0.15
seconds and monitoring took an average of 0.81 seconds.
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Fig. 1. Overview of multiple HMD remote control
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Fig. 2. Functions of multiple HMD remote control system
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client 8 Command Elapsed time: 0.0807632 seconds
client 4 Command Elapsed time: 0.0855738 seconds
client 3 Command Elapsed time: 0.087843% seconds
client 1 Command Elapsed time: 0.1157803 seconds
client 5 Command Elapsed time: 0.1203645 seconds
client 2 Command Elapsed time: 0.1217523 seconds
client 7 Command Elapsed time: 0.1454153 seconds
client 8 Command Elapsed time: 0.2155846 seconds
(a) #1
client 2 Command Elapsed time: 0.0676382 seconds
client 1 Command Elapsed time: 0.0719143 seconds
client 4 Command Elapsed time: 0.0726004 seconds
client 3 Command Elapsed time: 0.0896646 seconds
client 7 Command Elapsed time: 0.1006858 seconds
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client 1 Command Elapsed time: 0.0765473 seconds
client 8 Command Elapsed time: 0.0801962 seconds
client 3 Command Elapsed time: 0.0228105 seconds
client 4 Command Elapsed time: 0.1056482 seconds
client 2 Command Elapsed time: 0.1126065 seconds
client 6 Command Elapsed time: 0.1134698 seconds
client 7 Command Elapsed time: 0.1181362 seconds
client 5 Command Elapsed time: 0.1269845 seconds
(b) #3
client 2 Command Elapsed time: 0.0778449 seconds
client 6 Command Elapsed time: 0.0917942 seconds
client 7 Command Elapsed time: 0.1131375 seconds

-

client 1 Command Elapsed time: 0.116344 seconds
client 3 Command Elapsed time: 0.1181839 seconds

client
client
client

8 Command
5 Command
6 Command

Elapsed
Elapsed
Elapsed

time: 0.1062103 seconds
time: 0.1088273 seconds
time: 0.1106124 seconds

client
client
client

8 Command Elapsed
5 Command Elapsed
4 Command Elapsed

time: 0.1218074 seconds
time: 0.1239346 seconds
time: 0.1246405 seconds
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Fig. 7. Measurement results of control command transmission time for concurrent control
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Table 3. Concurrent control command transmission time

#1 0.2155 sec #6 0.1106 sec

#2 0.1619 sec #7 0.1526 sec

#3 0.1269 sec #8 0.1207 sec

#4 0.1939 sec #9 0.1246 sec

$5 0.1374 sec #10 0.1792 sec
Ava 0.1523 sec
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Table 4. HMD screen monitoring time

#1 0.8131 sec #6

#2 0.8112 sec #7

#3 0.8039 sec #8

#4 0.8191 sec #9 0.8172 sec

$5 0.8041 sec #10 0.8444 sec
Avg 0.8101 sec

0.8093 sec
0.8048 sec
0.7739 sec
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Fig. 8. Measurement results of HMD screen monitoring time
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Fig. 9. Results of screen monitoring between HMD and management App
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