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Abstract 
The AR-based remote collaboration dictation service for loud environments on the local user side is proposed. This 

system allows the local user to see what the remote user is saying and to send simple messages by performing the 

tap gesture on the virtual buttons. In the future, the live video stream from the local user and some visual cues for 

pointing at the components need to be added to the current application to improve the feature of the system. 

 

 
Ⅰ. Introduction 

  Recently, Augmented Reality (AR) technology has 

become utilized in all areas of life. For instance, the AR 

technology can be used to master new skills. In AR-

based learning, virtual objects are often projected in the 

user's head-mounted display (HMD), allowing the user 

to interact with the content of them [1]. To improve the 

user experience, multiuser AR-based learning in real-

time can be helpful. With the multiple users, they can 

communicate each other in real-time for better under-

standing of the subject. The real-time cooperative 

work using Augmented Reality can be applied to various 

fields, such as engineering, education, entertainment, 

industrial, medicine, etc. 

The Computer-Supported Cooperative Work (CSCW) 

is focusing on how individuals collaborate using com-

puter technology [2]. As shown in Figure 1, four types 

of CSCW are presented, which are: Face-to-Face In-

teractions, Continuous Tasks, Remote Interactions, and 

Communication and Coordination. For the proposed 

system, the remote interactions are used. 

In a general industrial remote collaboration with the 

AR HMDs, there are mainly two users: one is remote 

and the other is local. The remote user provides help 

to the local user, who is less experienced, to perform 

the maintenance or repair [3]. The local user gets 

guidance from the remote user such as verbal advice, 

interacting with shared holograms, etc. The verbal 

communication is critical when sharing the supplemen-

tary information which is not included in the AR appli-

cation. 

For the conversation between two users, usually the 

built-in microphones can be used. However, if the sur-

roundings of the local AR HMD user are loud, such as 

in factory, the chance of the local user cannot hear what 

the remote user is demonstrating and vice versa is high. 

In this work, the AR-based remote collaboration dic-

tation service for loud environments on the local user 

side is proposed. The system aims to help each user 

understanding what the other user said using the help 

of subtitle. 

 

Ⅱ. Application Design 

The application design is shown as Figure 2. Two us-

ers are located in the different places, and the local 

user is in the loud environment.  

To communicate each other using collaborative ap-

plication, firstly, the remote user performs ‘tap’ gesture 

on the ‘Start’ button. The remote user provides the 

needed instruction to the local user through built-in mi-

crophone of the AR HMD, and it gets dictated by the 

dictation service of the collaborative application. After 

finishing the speech, the remote user does ‘tap’ on the 

‘Stop’ button. Finally, the dictation result is shared to 

the local user in the text form. 

For the local user, a set of buttons with the pre-made 

sentences are implemented so that can be sent by user 

performing the ‘tap’ gesture while gazing at the button. 

The local user can send some simple pre-made sen-

tences like “yes”, “no”, “previous”, “next”, to the re-

mote user by tapping one of the virtual buttons. Hence, 

the simple text is shared to the remote user in the text 

form. 

 

Ⅲ. Implementation  

A simple collaborative application to test the dicta-

tion service is implemented. Two Microsoft HoloLens 1 

devices, one PC, and one router for networking are 

used. HoloLens is an Augmented Reality (AR) head-

mounted display (HMD) device created by Microsoft 

and it is a high-performance head-mounted display. 

Figure 1 Types of Computer-Supported Cooperative Work 



Two users are wearing HoloLens in the separate places, 

and each user is connected to same Wi-Fi network. 

For the software implementation, Unity 2018.4.26f1 

version, HoloToolkit-Unity 2017.4.3.0 version to run 

the HTK Sharing Service on the server, Mixed Reality 

Toolkit-Unity (MRTK) v2.0.0, and Visual Studio 2017 

to build and deploy the application to HoloLens are used. 

While the HTK Sharing Service is running on the server, 

two HoloLens are connected to the created session [4]. 

The HTK Sharing Service requires the IP address of 

the server and the specific port number “20602”. In 

Unity, for collaboration, the InternetClient, InternetCli-

entServer, PrivateNetworkClientServer, Microphone, 

SpatialPerception capabilities are enabled. And dicta-

tion feature in MRTK is used. MRTK Dictation allows 

users to record audio clips and acquire the result [5]. 

 

IV. Conclusion 

In this paper, the AR-based remote collaboration dic-

tation service for loud environments on the local user 

side is presented. To explore the proposed features, 

the HoloToolkit Sharing Service was used for sharing 

the text between the local user and the remote user. 

Since this work is an initialization work, in the future, 

the live video stream from the local user and some vis-

ual cues for pointing at the components will be added 

to the current application to improve the feature of the 

system. 
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