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ABSTRACT 
In this paper, we have explored Google Glass, a modern 
wearable computing device, and developed a real-time 
system for the next decades of wearable computer, though 
Google has ended its retail sales recently. However, Vuzix 
[37] and GlassUp [38] and other manufacturers offer 
similar or even better devices. The proposed system helps 
maximize the user interactions via wearable computer user 
interfaces, augmentation services and social network 
services. In our proposed system, we utilized Glass 
Development Kit/Mirror API, open source social network 
engine, and the augmentation of face recognition to analyze 
the human behavior/interaction while adapting to wearable 
computers in the coming era of Wearable Social Network.  
We expect it to alter how human behaves and interacts with 
each other in the near future, as the wearable computers are 
getting more popular in our daily life. Moreover, some 
issues of system performance, recognition techniques, 
user’s privacy, limitation, and user satisfactions/interfaces 
are also discussed in this paper. 

Author Keywords 
Google Glass, user interaction, augmented reality, social 
network, user experience. 
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INTRODUCTION 
In recent years, it has become more and more popular that 
almost everyone has at least a smart device like 
smartphones. People are switching from a desktop or laptop 
computer to a mobile computer. Moreover, recent blooming 
technology in wearable computers such as smartwatch, 
smartband, shirt, ring and glass has already drawn the huge 
attention from mass media, investors, developers as well as 

many potential users. 

Many social network sites such as Facebook, Twitter, 
Linkedin, LINE [39], and Google Plus have being playing 
vital roles in many people’s daily life. People can have their 
own personal friendship, photo sharing, and information 
exchange as well as group communication online via those 
applications and their platforms. Many smartphone 
applications also provide the features by adding web scripts 
in any mobile/web applications for sharing with friends 
such as adding plus on Google+ or sending a link to LINE 
group, giving like on Facebook, leaving short 
messages/chatting on Twitter and LINE, playing online 
games, processing electronic commerce, and receiving 
recommendations, and so on. 

Our proposed system, in Figures 1 and 2, aims to facilitate 
interactions in a research conference or a casual friends’ 
dining party. It focuses on promoting the social activity of 
meeting people in person, who are likely having some 
relationships with each other. For instance, searching 
people with same research interests or common friends are 
achieved by the augmentation of face recognition in real 
time. Generally, people are required to get more 
information before or during the events if they are 
interested in each other. Further online steps might be 
required to build up their online relationship.  

Our system could possibly ease the process by more natural 
and automatic methods. The investigations have shown that 
potential users’ feedbacks tend to be positive in our survey 
(16/23). We believe the way of people’s communication 
and relationship building could be much smarter and easier 
than what we have done today through such a Wearable 
Social Network (WSN) system. 

 
Figure 1. The WSN Systems alter the way of human 

social interactions as a ‘glass-to-glass’ example.
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Figure 2. Social wearable device enables users to get more interesting context and interactions while exploring objects. 

 
The backend services of the proposed WSN system provide 
services of user-centric, augmented reality and 
recommendation as Platform-as-a-Service (PaaS) shown in 
Figure 3. They are capable of leveraging current 
foundations of technology to offer people more specific, 
context-aware, interactive and convenient life in the next 
decades. Here PRAS stands for Pattern Recognition 
Analytical Service, and AR Service as Augmented Reality 
Service. 

RELATED WORK 
Earlier related works are achieved in several major fields: 
Context-Awareness, Wearable and Mobile Computing, 
Analysis of Social Network Systems and Applications, Face 
Recognition and Augmented Reality, and Wearable Social 
Network. Our research is related to all those fields. 
Moreover, we aim to design and research more possible 
solutions for the future era of Wearable and Social 
Computing. 

Context-Aware System 
Interactions, contextual information and ideas conveyed 
between human beings are quite successful and appropriate. 
In order for improving the computer’s access to context, 
research projects conducted to understand human richness 
of context and sophisticated ability transferring to 
computers have been investigated for quite a long time in 
the past years. Many researchers had started the works [17, 
18, 20, 21] since decades ago. More are still looking for 
building a system taking more advantages of the context of 
humans for more advanced and intellectual human-
computer interaction [19]. 

Google Glass and Wearable Devices 
After Google released the Explorer Edition of Google Glass 
(Glass Developers [27]) in 2012, more research works [1, 2] 
have being talking about the Point-Of-View (P.O.V.) 
technology in medical functions initially. The research 
papers in pediatric surgery and Parkinson’s assistive device 
were published especially in 2014. Moreover, more people 
are looking at more entertainment when wearing the ‘head-
mounted’ and ‘versatile’ wearable device in sports, such as 
GoPro sports camera [16], and so on. 

Social Network Analysis 
Since social networks have tremendously become so 
popular and important in terms of friendship, information 
exchange and sharing, some research works such as [7] 
presented by Rahman and Kim had showed the system that 
provides recommendations of community of interest 
through context-aware services from one’s body sensor 
network. Various research works [3, 8, 9] had also denoted 
the understanding of strength of social relationship by ana- 

 
Figure 3. The WSN Systems as PaaS (yellow area) as 

shown provide services based on Wearable Computing. 

lyzing the resources from communication logs, social 
interactions and semantic data as well as further friend’s 
recommendations based on the systematic analysis of 
people people’s tag on photos [15]. 

Augmentation of Face Recognition 
Many research projects in Computer Vision focusing on 
object detection and recognition had been done 
significantly in the last decades [28, 29, 30, 31]. For 
instances, Iwamura and Kune in [10] demonstrated a real-
time memory assistive system through a face recognition 
system. Utsumi and Kato in [5] had shown the human 
memory support system by face recognition via a wearable 
device with head-mounted display and camera. Furthermore, 
many research works have also investigated some possible 
methods to automatically organize photos by the approach 
of face recognition as well as analyzing the context of 
large-scale social network and some security issues [11, 14]. 

Mobile Social Network and Wearable Social Network 
After many researchers had published research works in 
Mobile Social Network (MSN) [6], the notion of WSN in [4] 
has being receiving much attention centrally since the 
wearable computer was designed and released as an early 
prototype system recently. In our expectation, more 
research works discovering the intersections and 
combinations of wearable, social networking, augmented 
reality such as object detection/recognition and so on will 
be gaining more attention in the upcoming future. 
Compared with the research work [12] by Kurze and 
Roselius, our proposed system would pay more attention on 
not only the current contacts/friends in the personal social 
network, but more possible friendship beyond current circle 
(for instance, sharing common friends and interests), better 
recommendations based on the power of social network as  



 
Figure 4. Hero System Architecture: WS, SNS, and AS are demonstrated. 

well as the effectiveness/User Interface (UI) of new social 
behavior. Consequently, we start to think of building a 
system, Hero, which could mitigate traditional interactive 
computing, and expect the proposed system brings and 
transfers more conversational, contextual and 
recommending bandwidth or social contacts from much 
helpful computational services.   

SYSTEM OVERVIEW 
Our system, Hero, consists of three parts, Users, 
Subsystems, and Components from left to right in Figure 4. 
Three Subsystems are designed and implemented as follows:  

• Wearable Subsystem (WS) 
• Social Network System Subsystem (SNS) 

• Augmentation Subsystem (AS) 
In the beginning, the Glass Wearer takes a picture from one 
of Candidates, which is then submitted to Interface AS via 
Interface WS. After ‘QueryResource’ sends a request to the 
external repository, a result message will be returned to tell 
the identity of that Candidate. Meanwhile, assistance from 
Interface Precise Recognition Service and System 
Performance is given to Interface AS. Then, an SNS Search 
is performed to gather the social correlations from Interface 
SNS. After some internal processes of Interface SNS, such 
as ‘Privacy Check’ and ‘Social Structure’, the results are 
fetched back to Interface WS to display information in front 
of the Glass Wearer. Here the Users refer to the Glass 
Wearer and opposite Candidate(s). ‘Interface Cloud AWS 
Service API’ represents the interface to external services; 

the Components are the enhanced software components in 
the system to improve overall system performance. Each 
part of those Subsystems/Components is responsible for 
some specific functions in order to collaborate with the 
whole work of Hero. 

The Wearable Subsystem 
The major task of WS is to capture a face photo of the 
observing candidate in front of the experimental user. A 
wearable device, Google Glass, worn by an experimental 
user helps to perform the task of taking a picture face to 
face through voice commands. 

Based on our developed APK (Glassware Application) in 
Android OS with Glass Development Kit (GDK) [27], the 
glass will save the taken photo and send it to a remote AS 
immediately once it hears ‘nice to meet you’ voice 
command. After a picture is taken and sent to our AS 
server/subsystem, AS server will continue handling and 
process the image file once the submission has been 
completed. 

The Augmentation Subsystem 
After the work of photo submission is completed and 
detected by the augmentation subsystem for its arrival, AS 
will handle the first step of image processing to identify the 
face rectangle area of the submission. Since the photos of 
SNS members were previously fetched to external AWS 
repository, AS server needs to access them via our designed 
URL API. Then, the following face recognition step is 
turned on for searching the identity of the user in the photo 
from a pool of candidates retrieved from our designed SNS. 



Finally, the score list of feature matching is returned and 
the individual with the highest score is selected. The result 
pointing to its retrieved candidate information will be sent 
to the ‘timeline’ as ‘static card’ on the glass device and our 
running instance of Mirror API glassware authenticated by 
Google Mirror API. At that moment, the experimental user 
will see the results on the display of Google Glass; the 
‘timeline’ application will fetch a new ‘static card’ showing 
a piece of retrieved message in front of the user’s eyes. 

The Social Network System Subsystem 
The main task of SNS is to supply an opening gateway for 
user’s registrations as well as our experimental purpose on 
the analysis of our private social network. Meanwhile, it 
structures the relationship/friendship (following and 
follower) of social network of each registered user and 
provides a set of open APIs for AS’s interactions. In our 
work, we had previously surveyed several open-source 
social network systems, such as Elgg [23], Social Engine 
and an open source Java social project, eXo platform [24], 
as our potential selections. Eventually, we decide to host a 
testing server of Social Engine (SE) [22] in our experiments 
for its ease of use of API and our familiarity in PHP 
programming.  

BEHAVIOR ANALYSIS 
The user interface in building the relationship with the 
WSN system, Hero, is described in Figure 5 as UI Diagram, 
and explained in the following use case with the Glass 
wearer (blue) and an opposite user Z as our observing 
candidate (red). Here black rectangles refer to Google Glass 

 
Figure 5. UI Diagram: The interaction of User Interface 

on Hero System is described as the diagram.   

display and white ones are for backend services. In addition, 
our AR and SNS Subsystems represent both ‘Face 
Recognition’ and ‘Privacy Check’. Eventually, UI Diagram 
shows how the wearer completes the task and either accesses 
other candidates’ regular information or premium 
information eventually. 

Starting from Glass Wearer, Angel, with the Glass installed 
our glasswear application, the wearer triggers the Glass to 
take the picture from opposite candidate by the voice 
command, ‘nice to meet you’. Then, the photo is 
immediately taken by the glass camera and submitted to the 
remote AS server. 

The response of face recognition should be completed with 
a returned text, either ‘Found’ or ‘Unknown’ displaying on 
wearer’s tiny screen if the opposite candidate is the member 
of SNS resource. Only when the ‘Found’ answer is returned, 
the wearer could decide if sending an invitation of 
relationship is needed while the candidate has not become 
his/her contact yet. A ‘static card’ with ‘menuItem’ 
containing a ‘REPLY’ action will let the wearer decide if 
he/she likes to follow user Z as in Figure 6.  

 
Figure 6. The retrieved result returns with a menuItem 

for user’s feedback. 

If the wearer’s speaking of ‘Yes’ is detected to send an 
invitation for further process where our WSN administrator 
Google account is dealing with the speech-to-text 
processing, the response will be back after the opposite 
candidate confirms either ‘Accept’ or ‘Pending’. If the 
wearer says ‘No’ in response, no event will be sent to the 
opposite candidate.  

When the ‘Accept’ decision from the opposite Z arrives, the 
Glass wearer will see a message showing ‘Complete 
following Z and followed by Z’, which means user Z has 
become the wearer’s new contact with ‘Premium Info’ in 
the circle on our SNS private social network in Figure 7. 

                  

 
Figure 7. The wearer is following and followed by Z. 

Here we have demonstrated possible subscribed ‘timeline’ 
information of device-to-device case for user Z. He/she will 
have decision-making options to send to our Hero server in  



 
Figure 8. Simulated subscription for the decision of Z. 

Figure 8. Here shows the display of Z to decide if either 
‘Accept’ or ‘Pending’ from Angel, the wearer’s request. 

In a conference event, Angel (the wearer) is interested in Z’ 
(HHWU) and the demonstration. She would like to know 
more about Z’ afterwards as well. Then, after sending out 
the request to Z’, if candidate’s feedback is ‘Pending’, a 
message showing ‘Following Z’ only will be sent to the 
wearer, which means Z’ has held the wearer’s request.  

So, the wearer could only complete partial relationship with 
Z’ at that moment. However, it may be possible for Z’ to 
send a ‘following' action back to the wearer when Z’ likes 
to do it in the future shown in Figure 9. 

 

 
Figure 9. The wearer gets ‘Pending’ from Z. 

OBSERVATIONS 
In our observations, there are 2 scenarios with 2 different 
methods in the experiments. We record how users subscribe 
the WSN services with the methods in both scenarios in the 
following discussions. 

Scenario 1 
Here we have demonstrated the SNS subsystem of Hero 
system as shown in Figure 10 (a). The relationships 
between users are shown to provide three circles for five 
persons. 

We assumed an upcoming testing conference with five 
participants among three relationship circles (A and D are 
friends in Circle 1, B and E are related in Circle 2 each 
other originally, and users A and B are related in Circle 3) 
registered in our Social Engine independently for the 
further observations. During the experiments, all users (A, B, 
C, D, and E) were designed for meeting with new 
researchers (suppose they do not relate to each other if not 
in the same circle). After some conversations, users get 
impressed and would like to perform the relationship 
building (e.g. following) by the two methods.  

 
(a)                                              (b) 

Figure 10. (a): The experimental SNS Hero System with 5 
Glass wearers; (b): Another sample party event. 

Scenario 2 
In several casual events during the weekend, people are 
involved in dining parties in the restaurants in Figure 10 (b). 
Some of our fresh friends expect to start new social 
relationships with new contacts via Facebook. However, 
some of them would encounter difficulties to add new 
contacts and to memorize new faces. Several ones are shy 
and embarrassed to accept new relationship building while 
inquiring in front of those who approached them. At the end 
of the party group, we consult all people individually and 
conclude the feedback messages. In our survey with 
introductions to our system, several ones accept to provide 
some interesting information about them. Suddenly, the 
atmosphere becomes much relaxed. While some trials in 
using Hero to receive their opinions, we are encouraged and 
make up our survey report to understand further ideas for 
more references of our future system. 

Method 1: Mobile computing method 
In this method, users are required to login to the SNS portal 
via a smartphone at the beginning. After successfully 
getting in, a list of members appears at the right hand side 
of the front page. Each user starts to look for each member, 
checks profiles and related information one by one, and 
then decides which user to follow. 

Method 2: Wearable computing method 
This method requires Google Glass to catch photos when 
users feel interested in persons whom they want to know. 

SYSTEM PERFORMANCE 
In order to analyze our system performance both in 
precision and speed that had been argued by our users, we 
designed a Precision Recognition Service (PRS) in Hero to 
ameliorate the results of face recognition. Our experiments 
in face recognition are based on two homebrew packages as 
our approaches in the lab, FaceIntelliJ and FRLBD. Both 
have its own advantages and disadvantages such as speed 
and precision while recognizing faces. 

Our first approach in Computer Vision (CV), FaceIntelliJ 
developed in Java programming is based on Java 
CV/OpenCV [26] open-source project. There are two 
phases training and identity in the Face Recognition process. 
In the training process, three algorithms are tested in the 
experiments:  



• Local Binary Patterns Histograms (LBPH) 
• Fisherfaces (Fisher) 
• Eigenfaces (Eigen) 

In the Identity phase, the face area bounded by rectangles in 
each proposed photo will be predicted and given a 
confidence score by the end of identification process. All 
usernames retrieved from our database according to user’s 
identity will be pulled out and finally the one with highest 
confidence score will be selected. Thus, the recognition 
process will be terminated after the face is discriminated.  

During the experiments, we notice that the recognition rate 
is slightly higher when applying LBPH algorithm, which 
probably is due to its low-dimensional subspace compared 
with Fisher and Eigen that both require higher image space. 
The accuracy rate is around 82% in a set of 150 trials with 
brighter light settings. Fisher (62%) and Eigen (67%) are 
also with the same physical conditions. Thus, with LBPH 
algorithm we are given good start to observe the 
recognition process for more performance analysis and 
tuning.  

In addition, we have being continuously looking for better 
recognition accuracy from many research works. In [30] 
from Gao and Yin, the work provides us with a promising 
approach to recognize faces through its learning-base 
descriptor. The pose-adaptive approach enables us to take 
additional user photos from various angles (forehead, left 
cheek, right cheek, mouth) as the training data. Moreover, 
its Component-level face alignment does help to produce 
better similarity transformation among eyes, nose, mouth, 
and so on. Thus, our second approach is implemented as 
FRLBD for further benchmarks. 

In FRLBD, each of 20 candidates is taken 6 photos from 
various angles in front of their faces (forehead, left eye, left 
lower cheek, right eye, right lower cheek, mouth, and lower 
chin) in Figures 11 and 12. The accuracy achieves 90% but 
FRLBD slightly slower than FaceIntelliJ. Due to our 
concerns of system performance and feedbacks from our 
users, we decide to incorporate with these two approaches 
to build up our PRS in order to monitor the accuracy and 
the speed. 

MULTITHREADING 
In order to optimize the performance, a reasonable response 
time should be considered and expected in order to satisfy 
the conditions for the real-time system. While evaluating 
the speed of the system, we expect it to satisfy the 
requirement of speed or system response time. Based on our 
collected questions and answers from users, arguments of 
latency to response immediately had been raised.  

Thus, we start to propose better solutions to improve the 
speed of the system to make it more applicable as a real-
time service. Moreover, when we experiment and simulate 
the conditions of data- intensive computation of multiple 
users, we design several use cases to benchmark the system  

 
Figure 11. The approach in FRLBD with learning-based 

descriptor is to provide PRS. 

 
Figure 12. Example photos of users with various poses 
have been shown the improvement of accuracy in PRS. 

in order to decide which model should be applied under the 
conditions of large users attempting the system.  

In our design, we have implemented 2 software packages as 
the solutions, FaceIntelliJ in Java programming, and 
FRLBD in MS C++ programming. In the implementations, 
we build up 5 algorithms for FaceIntelliJ and 2 for FRLBD. 

In FaceIntelliJ, Java Concurrency library is applied to 
simulate large datasets of images as our Solution I. We 
compare several approaches in Threads, ThreadPool, 
ForkJoin, and ParallelArray to process images. Compare 
with a sequential image loading that consumes 1056ms, the 
enhanced results shows that Threads (404ms, 2.61x), 
ThreadPool (295ms, 3.58x), ForkJoin (293ms, 3.60x), and 
ParallelArray (364ms, 2.90x) are achieved. In FRLBD, C++ 
Standard Library Thread is included to help provide 
multithreading capability as our Solution II. On a server of 
Windows 8 64-bit with Intel i7 2600K, the execution time 
of experiments to detect and recognize moving users’ faces 
has been reduced to 1/4 with 15 threads (each user is taken 
8 pictures continuously in 5 seconds by a Logitech Webcam 
500 device).  

 

 
Figure 13. The solutions show improvements in the 

benchmark experiments. 



Both solutions could handle more than 1000 users 
concurrently. Experiments in much higher speed and 
improvements in our benchmarks are shown in Figure 13. 
According to the results, we believe the multithreading 
enhancements are needed and will benefit the conditions of 
large-scale and data-intensive computation, and expect the 
performance would be very applicable while more users are 
using the system. 

PRIVACY AND LIMITATION 
The issue of privacy had been raised and discussed more 
seriously since the era of social networking began. People 
care about their private information falling into the wrong 
hands. On the other hand, most people prefer revealing 
personal information to their friends, ‘one-step’ friends 
(people sharing common friends but not yet in one’s circle) 
and those who are attractive and near their circles with 
similar interests.  

People with newly building relationship could easily open 
up new conversations as well as expand their social 
networks in reality with more potential benefits. In our 
research, our designed private social network in Social 
Engine sets each user displaying some public and default 
information. Beyond the default information settings, each 
user of SNS could have the ‘Option’ to control their own 
settings as ‘Privacy Control’. 

In our evaluations, the default settings of a conference event 
and a casual party are the regular information as follows. In 
the conference event, personal information such as ‘Name’, 
‘Affiliation’, ‘Research Interests’, ‘Citizenship’, and ‘H-
Index’ is displayed by default. The party event with new 
friends telling ‘Common Interests’ and ‘Common Friends’ 
is set by default. In the conference event, released 
information of participating authors and extending networks 
with researchers should not be any private issue. It may 
help to meliorate more interactions between researchers and 
friends in social life. However, in the party event, it may be 
critical to display personal information for people’s privacy 
concerns. It may be more critical to release further personal 
profiles under the circumstance of protections of human 
rights, policies and laws of many countries and companies 
providing software devices, services, platforms, and so on. 

SURVEY 
We have evaluated the testers’ feedbacks we approached 
during the experiments with 23 individuals totally. Our 
proposed system, Hero, is trying to demonstrate and relax 
the user behavior, assist people in accessing more context 
and easier to retrieve personal information in conference as 
well as party events while adapting to the Wearable Social 
Network. Meanwhile, with proper considerations of privacy 
in social network, people would expect to receive more fun, 
easy, natural, and interactive social relations in reality. 
After the users experienced in the WSN system, our survey 
was prepared to realize their opinions in the interviews 
(Positive/Neural/Negative), and shown the results in Figure 
14. The interview questions are about (1) Will the WSN  

 
Figure 14. The interviews for 23 testers show that they 
are expecting wearable computer coming to their lives 

with more positive impacts in the coming future. 

system be accepted for your future use? (2) Is it easy for 
social management? (3) Do you have privacy concerns if 
more people with wearable computers? (4) Do you 
feel/expect wearable computers more convenient? (5) Is 
better User-Friendliness with wearable devices? 

USER SATISFACTION 
In order to analyzing the degree of User Satisfaction  [34] 
[35] for more reference to improve our future system, we 
propose further analysis of User Experience (UX) after 
interviewing 72 people by acquainting those who with our 
Wearable Social Network system (Interviewing questions 
Q1 to Q4 as following).  Our analysis includes six features 
in three major methods, WS, AS, and SNS that are 
described as the following topics and also shown in Figure 
15 and Table 1.  

Q1. Is the ‘Feature’ important in WSN service?  
Q2. Which ‘Feature’ in that ‘Method’ is more 

important than the other? 
Q3. Is the ‘Feature’ that you choose because of other 

‘Method’ and its ‘Feature’ related?  
Q4. Which ‘Feature’ do you care most among all of 

features in the WSN system? 

Figure 15. User Satisfaction related to 3 methods and 6 
feature factors is reviewed from the WSN subsystems and 

its components. 



WS Method 
WS Method, based on our Wearable Subsystem, focuses on 
the design of User Interface (UI) to affect our UX in the 
survey. The main factors, Convenience and User-
Friendliness, are especially pointed out and reported by our 
users in order to achieve a more mature system. User feels 
convenient to take the advantage of Wearable Computer 
that plays the roles of both Head-Mounted Device (HMD) 
and Augmented Reality. In addition, the voice command 
improves UX from an ordinary finger gesture on the 
smartphone to a more intuitive voice recognition way of UI 
design. Our interviews show that more people agree that the 
convenience of WSN services is essential (69/72 in Q1), 
more users think Convenience over User-Friendliness, and 
the most important feature is Convenience in Q4. 

AS Method 
AS Method based on our AS Subsystem relies on two 
factors, Precision and Speed, to achieve better UX and to 
achieve higher User Satisfaction rate. In our experiments, 
the accuracy of face recognition ranges from 65% to 90% 
by applying different software packages. FaceIntelliJ, the 
former design as our users criticize for its low accuracy that 
achieves a less usable system. In the conference and social 
event, conversations and interactions are reached more 
smoothly when the accuracy of face recognition is high 
enough, such as FLBRD as more than 90% accuracy, to be 
considered as a usable system. 

Besides, the response time of Augmentation Service is also 
vital to a real-time system especially. We measure the speed 
of reaction of face recognition in our system with several 
implementations, which show that the improvements of 
system performance boost up User Satisfaction dramatically. 
The component of PRS in the WSN system provides users 
with subscribing more reliable wearable backend services 
with precision. The speed to improve system performance 
has also achieved better satisfactions in our survey. In Q1, 

                Questions 

                      

Method / Feature 

Q1 Q2 Q3 Q4 

W
S 

Convenience 69/72 46/72 65/72 20/72 

User-
Friendliness 65/72 26/72 32/72   3/72 

A
S 

Precision 71/72 38/72 18/72 14/72 

Speed 68/72 34/72 20/72 15/72 

SN
S Functionality 56/72 21/72 28/72   2/72 

Privacy 62/72 51/72 66/72 18/72 

Table 1. The study of User Satisfaction: The interviews 
for 72 users show that they are expecting features and 

their preferences for the WSN services. 

our users value highly both Precision and Speed. In Q2 for 
AS Method, no significant preference of feature is picked 
compared with other two Methods (about half-half users 
prefer either Precision or Speed). Certainly, in Q3, both 
Precision and Speed are more independent as our system 
design does and as more users believe.  

SNS Method 
Two factors, Functionality and Privacy, are discussed in our 
SNS Method. In our proposed system, we evaluate the 
relationships of conference participants and friends in 
casual parties in our designed SNS system. People tend to 
value Privacy and Convenience in our survey that somehow 
conflict each other. For instance, users enjoy the convenient 
way of searching opposite users in a conference event due 
to our default settings of user’s profile, which contain 
conference participants’ research interests, time schedule 
for demonstration, and so on. On the other hand, in a casual 
party, a few friends are unlikely to give more personal 
information online due to their privacy concerns.  

The SNS method backed by our SNS subsystem may 
provide more functionality such as more openness of user 
profile to bring more convenient services. In contrast, it 
may also be able to carry out more private issues against the 
leaking of personal information. Especially, in a real-time 
system, the openness and availability of critical information 
may immediately and directly affect the aggregated results. 
Our evaluations show that Functionality and Privacy are 
both playing roles in our WSN system. To concede either 
one to stretch the other should be a deliberate thesis. In the 
interviews, Functionality seems not very important at this 
moment among 6 features in Q4. 

USER INTERFACE 
In the experiments, User Interface of the system requires 
each user to take pictures by our designed input voice 
command, ‘nice to meet you’ of WS, to gather opposite 
user’s information via our AR and SNS systems. A new 
design User Interface in Figure 15 of automatic WS and AS 
services with no voice input is tested to evaluate User 
Experience in our system. As WS becomes more natural, 
transparent, convenient, and user-friendly, the issues of who 
should be screened in the AR system, whether SNS should 
provide any user’s profile, how much personal information 
should be released, and what default SNS settings should be 
applied are argued in our discussions with testing users. In 
our questionnaires, more than 80% (19/23) of our users 
expect many privacy controls in a party event, or no control 
of 60% (14/23) in a conference event. Their SNS profiles 
are open according to their various time, locations, 
audiences and occupations.  We anticipate a more 
intelligent control of understanding the contexts of each 
user’s activity to be needed more eagerly in the future of 
Wearable Computing [36]. Moreover, a more human-
centered service may expedite much preferable User 
Experience. However, it may lead to a more rigorous use of  



 
Figure 16. Can WSN services and future applications 
assist humans in many aspects in our daily lives [33]? 

any public information of social network and other related 
data of using, either by any human control or computer 
proposal. 

DISCUSSION 
We learn that people expect wearable computers to bring 
more interesting and useful services to their living 
surroundings; however, the concerns regarding personal 
privacy fraud and theft have not been fully resolved. In 
other research works, the discussions in many novel and 
challenging applications like novel-privacy and security-
enhancing applications in [32] have specifically focused on 
the design and development for the different approaches to 
gently improve the authentication process of privacy. In our 
user-interactive case, the business process taking care of 
‘leveraging personal views’ and ‘encrypted content’ as well 
as ‘implicit authentication’ should be very applicable in the 
future. In our prospective, the system is expected for the 
future Wearable Social Network services (shown in Figure 
16) and hereafter applications with more decent design of 
wearable devices. 

CONCLUSION AND FUTURE WORK 
Our contribution to the proposed system by experiments 
and study of Glass, the techniques of augmentation service, 
the analysis of user’s social network, and the arguments of 
privacy, settings of privacy control, user satisfactions, user 
interfaces as well as the exploring applications between 
glasses has shown the systems of bringing better user 
experiences. The users’ behaviors in Wearable Social 
Network are within a social network group of users as well 
as some casual parties. It demonstrates the possibility of 
leveraging more frameworks to give various and stronger 
impacts on the future behavior of our social relations and 
interactions physically. We believe our work can be 
extended to other larger interactive interfaces to make more 
people participate and collaborate together with one another 
in the future. 

The designed User Interface/Interaction on wearable 
computers would also likely have the big opportunity for 
offering more user-friendly/user-interactive wearable 
applications. From the interviews, we also understand that 
people expect the wearable computers between both 
convenience and privacy issues that need to be dealt with 
carefully and properly. We also realize that our three 
subsystems/methods (WS, AS, and SNS) are essential for 

any combination of features while considering the delicacy 
of User Experience in Wearable Computing for the future 
era. 

Future work will make us pay more attention to not only the 
private social network, but the public social network with 
proper permissions and considerations of privacy, object 
detections, the accuracy of recognition and AR related, 
device-to-device applications, real-time surveillance/GPS 
systems, social network or relationship in things (Internet of 
Things), wearable computers, semantic information 
retrieval, and security-privacy applications as well as many 
extended themes of Wearable Social Network in the real 
world. 
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