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TAICHI2016 AREEZAKEFB2ENEESHE - XXEREMNEER “technology.
design, people” (4%, #&&t A) BETAMEHFHNEEEHR  LIRAKRAKE
ERBE ST ERBZE . technology. design, people ={E=FrIHG A EXE
BEEHE 5IAAR - “people design technology” KERAMEENERRETHY
A8 technology RHARRET  KBRRETEHRFTEREEHRFAE - T
“technology design people> | 2k AR {5 FH & AY 48 B B AR A8 AT # FH45% 2 S0 B P 4
SEEBEREMRFEANT # - “design people technology” Rl 3 FFT 8lli&
RS EERAN  BRAMZEHNTE -

HMHBEFERRESE TAICH 2016 - HMEFAKEE T S EEENEEH
B —FEHERKE o N AM B EIEER ZHF N - AR EREERANRHE
(technology) - &5t (design) ~ AXE2#t&78 (people) L£HEMEBIZAME
FERIEIRERZE > £EF B  2ELTHIESEmR L  FEESEE A%
BEEMH 2o EEm R E -



TAICHI 2016

ACM SIGCHI g1 £ 5
Greetings to TAICHI 2016 from the SIGCHI Executive Committee!

One of SIGCHI’s current main goals is to promote the development of
Human-Computer Interaction in Eastern Asia and -- crucially -- to enable
regional HClI communities to become full participants in the global HCI
community. To achieve this goal. SIGCHI has sponsored numerous
development events; has begun to locate its conferences in the region,
including the largest ones, such as CHI, CSCW, UBICOMP, and UIST; and
has taken steps to make the CHI conference more accommodating for
participants from Eastern Asia. We also have created a committee that
focuses on HCI development in Eastern Asia. Given our goals, we are
delighted to offer our greetings to the Taiwanese HCI community. We
invite and encourage you to discuss opportunities to work with SIGCHI to
grow your community and increase your participation in SIGCHI; we look
forward to hearing your ideas!

Loren Terveen
President
ACM SIGCHI

kB SIGCHI UiiTEZEEMME » #L TAICH 2016 &I

REAMEFERTZHNERE SIGCH ET—EEXEMNER -HPEREARNIR
FH& HCI 188 SIGCHI pyEs - EZ2MAZEIR HCl HEBHN—HF - BEK
EEBR  SIGCH B THEHEREE  IMRESHEREE QR TER
BEEEM CH > CSCW - Ubicomp KK UST & - RMELSHE CH &
o REERERARARTENSEE RMNERET—EFMZEERENREH
EMAREEER  ABELXAEMEERT KRS EEEAMEEHEM L
HPIRE - RMBFLHEEE SIGCH mSESFENRE  MUERENLE
IiRFE SIGCHI B8 - HMPFERENE REEZE

ACMSIGCHI &
Loren Terveen
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ANEAXE R EF RN CEELS: UREAERG
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’ Regular paper submission accepted as demo/poster presentation
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Keyboard Design and Solution Efficiency in Using Machine Tools:
An-Eye Investigation*
Gary C.W. Shyi, Yung-Chou Kao, Jo-Peng Tsai, Li-Wei Chen

The Pedagogical Effectiveness of Scaffolded Learing on Operating
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Gary Shyi, Yung-Chou Kao, Jo-Peng Tsai, Li-Wei Chen
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human-computer interaction*
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“Coding Peekaboom” Game-Based Semantic Tagging System
Wei-Cheng Su, Yi-Ling Lin
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*Regular paper submission accepted as demo/poster presentation
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Interactive Mediator for Assisting Multiple User Negotiation in Smart
Environments*
Yaliang Chuang, Ya-Han Lee, Lin-Lin Chen



TAICHI 2016

=g EX N
AR E B

U UserXper

X

RARE BN

IS

— AR E B

NA7S

5D teCHFNOLOCY



TAICHI 2016

AP B EIRES

HEX G®
@ vide s




TAICHI 2016

Oral Session: Augmenting Expressivity
(Time: 8/24 11:00-12:00)
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HandVis: Gesture Visualizations for Supporting Online
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ABSTRACT

Effective communication between those who are not fluent
in a non-native language can potentially be quite difficult.
The common language selected to be used throughout an
exchange can encumber those who might not speak it as
proficiently as others. Remote communication further
heightens the difficulty, since less channels are available for
communication. We introduce HandVis, a video
conferencing interface that visualizes elements of hand
gesture, such as trajectory and amount. Gesture is intended
to be a communicative tool that can compensate for
language deficits. The results of a user study indicate that
while HandVis did not necessarily mitigate the researched
phenomenon of mixed-proficiency conversations being
primarily dominated by a fluent speaker, it did increase the
amount of interaction that occurred between both non-
fluent and fluent speakers.

Author Keywords
Computer-mediated communication system; motion sensing;
cross-lingual communication; enhanced videoconferencing

ACM Classification Keywords
H.5.3. Group and Organization Interfaces: Computer-
supported cooperative work;
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ABSTRACT

Motivated by the trends in development of virtual reality
devices, game designers are interested in developing games
that move beyond the physical world while providing
immersive gaming experience. Reflected upon our daily life
experiences, it is uncommon that we take physical objects
into virtual space under the context of gaming. Here, we
present SwitchSpace, a mixed reality room escape game
designed to enable cross-reality interactions. By taking
pictures of physical objects around, players can transfer the
objects into game use once the objects are verified by human
operators. Differs from typical room escape games, which
allow only immutable logic in traditional puzzle-based game,
the creativity-encouraged game we built is designed to
explore how players react and experience when the
flexibility is afforded. A study was delivered to evaluate the
players’ acceptance of SwitchSpace using Wizard-of-Oz.
Through the interview, we identified several interesting
themes with positive feedbacks from the participants,
including flexibility of free-form gameplay experience,
game feasibility in public, and interests of group-based
gaming among players. Our study provides implications for
future game designers to consider experiences and
interactions with not only surroundings but also group
dynamics around, when players are empowered to interact
with environments they situated in.

Author Keywords
Game design; mixed reality games; pervasive games; room
escape games; Wizard-of-Oz prototyping.
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Who Guides You with What Tools Matters: Understanding
and Supporting Document-based Knowledge Transfer with
Moderator-Learner Interaction

Chi Lan Yang
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ABSTRACT

Knowledge is important asset in organizations, and it is
critical for organizations to manage shared task knowledge
in spite of task handover due to job transitions. Knowledge
transfer in workplace is important for organizations to keep
transactive memory effective and avoid productivity loss.
We introduce a framework of computer-mediated
knowledge transfer in which document-based mediation
and human moderator play key enabling roles. We focus the
common scenario in which the knowledge to transfer is first
externalized by the expert as a document, and then a
moderator who may or may not be an expert is present to
support the novices to acquire the knowledge or skills to
obtain from the document. An experimental study is
conducted to understand how pairs of individuals,
consisting of a moderator and a novice learner, interact with
one another on a document with different functionalities of
communication, including chat with IM, highlight the
unknown part, and comment with explanation. These
functionalities enable a learner to specify various levels of
detail of the content. Preliminary results show that when the
moderator is an expert, the more details the learner
identifies, the higher quality of knowledge transfer is
achieved. In contrast, while the moderator is a novice, then
a more open-ended discussion between the dyads may lead
to a better knowledge transfer outcome.
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Remote knowledge transfer; computer-mediated
communication; expert; novice; moderator.

ACM Classification Keywords
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Group and Organization Interface-Computer-supported
cooperative work.
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Figure 1. A framework of computer-mediated knowledge
transfer where document-based mediation and human
moderator play key roles. Experts externalize their knowledge
in the mind with artifacts (link 1). Novice learners internalize
knowledge by interacting with artifacts (link 2). Moderators
modify information embedded on artifacts (link 3) according
to their interaction with novice learners (link 4).

Practice session (5-min)

Learner:
Modifier: edit two pictures and ask questions via /ild,
edit document and provide solutions for novice. t+« ¢ - -+ highlight, or comment. [between-subject
(30-min) design]
(30-min)

Survey:
Subjective mental effort, source credibility
measures, communication quality.
(5-min)

Test: edit one picture alone (10-min) |

il

v
Interview (10-min) |

‘ Interview (10-min)

Figure 2. Process of experiment.
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Questionization of Peer-Generated Comments for
Supporting Online Video-based Learning

Ching-Ying Sung', Hao-Chuan Wang?, Chen Wei Huang”, Wen-Chieh Lin'
' Department of Computer Science, National Chiao Tung University,
? Department of Computer Science, National Tsing Hua University
Hsinchu, Taiwan
eva350053@gmail.com, haochuan@cs.nthu.edu.tw, fredyj20135@gmail.com, wclin@cs.nctu.edu.tw

ABSTRACT

Questions are an important trigger of learning as well as
social interaction, and question asking is a common
technique that teachers and practitioners use in classrooms
for motivating and engaging students. In the context of
online video-based learning such as MOOCs, however,
there remains limited understanding around whether
questions benefit online learning and how to systematically
use questions to support learners online. In this paper, we
present a questionization technique which can transform
comment left by previous learners into question forms to
display to new learners. Through a user study, we
investigate how such transformation of peer comments
influence learning experiences. The results indicated that
showing high proportion of questions along with a control
of the total amount of information displayed can positively
impact learning experience and participation.
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VoiceTranscriber: Crowd-powered Oral Narrative

Summarization System
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ABSTRACT

The goal of our study is to transcribe and summarize oral
narratives in the storytelling process relied on the humans'
abilities of discrimination and expression. We proposed the
VoiceTranscriber, a mobile crowd-powered system for
organizing voluntary crowd workers to act as transcribers to
transcribe the separated pieces of recorded voices. And, we
selected most meaningful sentences by analyzing keywords
in the sentences and reconstructed summarized stories by
the meaningful sentences. To evaluate the stories, we
conducted interviews and quantitative experiments with
nine voluntary transcribers. We compared the results with
three control groups such as Automatic speech recognition
(ASR), expert summarization and precise transcription. The
results showed that the length of stories can be reduced to
35.5% and also the completeness of meaningful keywords
still kept 74.7% of precise transcriptions. In conclusion, the
crowd-powered system, VoiceTranscriber, can effectively
summarize the stories and indicate meaningful keywords
from the oral narratives.

Author Keywords
Storytelling; crowd-powered system; story summarization;
automatic speech recognition;

ACM Classification Keywords
H.5.m. Information interfaces and presentation (e.g., HCI):
Miscellaneous;

INTRODUCTION

Oral narrative is a commonly used method to share the life
experiences of individuals and families. Family tells stories
for many reasons, such as they can share their experiences,
improve memories of events [3]. And the stories also can be
used to recall memory and facilitate interaction. Especially
for the dementia patients, they may forget their life stories
gradually. In the scenario of reminiscence therapy, the
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therapists will use some photos or objects from the past to
interact with the patients and try to stimulate their
memories. The patients may narrate some life stories from
their past in the therapy. For the therapists, there are two
important reasons to preserve the memories and use the
stories. First, the summarized stories of the patients can be
used to understand their life quickly and to find out what
topics and keywords impressed them. Second, the therapists
could help to preserve the organized stories for the patients'
future generations. However, the therapists have to focus on
the conversation and have no time to collect or organize the
life stories in the therapy process.

Voice recording is a usual and convenient way to record the
stories, but the recorded oral narratives are still difficult to
search, retrieve and organize. To reduce the barriers of
voices, this study focuses on transcribing the voices and
then organizing the text stories for searching and retrieving.
Automated speech recognition (ASR) is a speech-to-text
method that has the advantages of low cost and immediate
feedback. However, it also has low accuracy in many real
settings and makes errors frequently that significantly
distort the meaning of the original narrative [10]. Moreover,
some techniques are based on real-time crowd-sourcing to
use crowds to help in the transcription tasks. LEGION:
SCRIBE presents a system in which groups of non-experts
collectively caption speech in real-time on-demand [5,6].
Previous studies have focused on transcribing the narratives
precisely. In our study, we relied on the humans' abilities of
discrimination and expression to exclude information such
as expletives or repeated words. On the other hand,
Automatic text summarization from voices has become
popular topic with a restricted scope of applications [2]. For
example, summarizations of speech, presentation or voice
mail [9, 11, 4] are useful technique to grasp the main idea
of political speeches, of conferences or to quickly review
corporate meetings. In this paper, we transcribed and
reconstructed oral narratives to help users to preserve their
important life stories.

The core contribution of this paper is we proposed a mobile
crowd-powered system, VoiceTranscriber, for transcribing
the recorded voices relied on the humans' abilities of
discrimination and expression. We designed a workflow for
summarizing stories by selecting meaningful sentences and
reconstructing stories. In the end, we evaluated the results
of stories by interviews and quantitative experiments.
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Figure 1. The workflow of the mobile crowd-powered system VoiceTranscriber.

VOICETRANSCRIBER SYSTEM

VoiceTranscriber is a mobile crowd-powered system to
organize voluntary crowds to transcribe and summarize the
oral narratives (as shown in Figure 1). We supposed that
transcribers are native speakers and they are able to listen,
understand and express what they heard in the recorded
voices. At the beginning of the workflow, our system will
split the original recorded voices when the audio is silent to
reduce the mental demand and effort of transcribers. Then,
when the transcribers request new tasks from mobile
devices, our server will choose and return voice fragments,
which are the latest recorded with minimal transcription
times. The transcribers listen and understand the content of
voice fragments and then type or re-speak a concise
sentence. With the help of ASR, the re-speak sentences can
be transcribed in text form, so that we can apply word
segmentation algorithms to retrieve meaningful tags from
the sentences. Furthermore, the tags can help us to select
more meaningful sentences to compose summarized stories
of the original recorded voices and they could be the
annotations of the stories.

User Interfaces of VoiceTranscriber

VoiceTranscriber is a mobile application for deploying
crowd-sourcing transcription tasks to transcribers. There are
three steps in the task (as shown in Figure 2). (1) Listening:
transcribers can play or pause the voices. The narrative
which is recent recordings with minimal transcription times
is selected and downloaded by the VoiceTranscriber. (2)
Summarizing and re-speaking: after transcribers listen to
the original voices, they are asked to summarize what they
heard and repeat it in one sentence. Then, the ASR system
transforms the sentences spoken by the voices into text. (3)
Editing and submitting: the transcribed text is displayed on
the screen, where it can be edited or modified with respect
to typographical errors, and then submitted to the server.

Lily painted this picture for
her grandmother.

Transcribed sentences as
sumbit ?

Re-speaking

Finish

(3) Editing &
Submitting

(2) Summarizing &

(1) Listening Re-speaking

Figure 2. User interfaces of the VoiceTranscriber.

Summarization by Human Abilities

Our approach relies on the human abilities to understand
and discriminate between story elements that are important
and those that are not, to filter out noises, and to summarize
the main points into short sentences. We considered re-
speaking [12] the essence of the story in sentences with a
clear voice to be an easier and quicker task than typing the
text. In this manner, we can achieve higher ASR accuracy
and condense the original stories. We used the Nuance
SpeechKit system as our ASR system.

Tag Extraction and Story Combination

Having obtained concise sentences from the voice files, we
then apply the CKIP Chinese word segmentation system [8]
to receive segmented text with part-of-speech tags and
extract meaningful nouns as tags from the sentences. The
number of tags and the length of sentence can be treated as
the quality factors for each sentence. We supposed more
associated tags means more meaningful and shorter story
length means that more concise of the stories, so we
selected the sentence with most tags first, and then chose



the shortest sentence if there were more than one worker
transcribed the same recorded voice. Our system generates
a summarized story for each event by combining the the
selected sentences and sorting them by a timestamp to
correspond each with the original story flow.

EXPERIMENTS

To evaluate the two goals of VoiceTranscriber, such as to
preserve summarized stories and also to keep meaningful
keywords from original oral narratives. We adopted the
following factors: (1) length of stories and (2) completeness
of keywords to observe the performances of how the
voluntary crowds to simplify and summarize the stories but
keep the meaningful keywords of the stories. For data
collection, we recruited two volunteers to share their stories
with 10 photos totally in advance. With these 10 photos, we
recorded 54 voices about the stories behind the photos they
shared with their friends. After splitting the voices when the
audio is silent, we got 683 voice fragments. Because some
of the voice fragments are too short to transcribe, we
removed the fragments with the audio length less than 1
second. Finally, we prepared 498 voice fragments (total of
36.25 minutes) as the dataset of our experiments.

To compare the performance of VoiceTranscriber with
other conditions, we conducted 3 different control groups
and our experiment group such as (1) Group 1 — Automatic
Speech Recognition (G1-ASR): we also used the SpeechKit
as our ASR system to transcribe the 54 original recorded
voices. (2) Group 2 — Expert Summarization (G2-ES): we
invited an expert who is a native speaker and a writer to
summarize the stories of the 10 photos. (3) Group 3 —
VoiceTranscriber (G3-VT): we recruited 9 voluntary native
speakers to act as transcribers to transcribe voice fragments
with our VoiceTranscriber application. And the ground
truth group, (4) Group 4 — Transcription (G4-T): we also
invited 4 voluntary native speakers to transcribe all words
of the stories of the 10 photos.

Results

After two days of data collection period, we collected 747
concise sentences from 9 transcribers by VoiceTranscriber,
and the average response time is 36.8 seconds. Since we
asked the transcribers to summarize the content of recorded
voices, they should listen the whole voices and then re-
speak or type the summarized content. On the other hand,
we focused on discussing the quantitative results about the
length of stories and completeness of keywords between
four groups, the detail results are shown as follows:

Length of stories

Figure 3. shows the reduction rates of length of stories of
G1-ASR, G2-ES and G3-VT are compared with G4-T. We
can see our VoiceTranscriber group G3-VT (35.3%) is
better than G1-ASR (58.3%) and close to G2-ES (23.5%).
G1-ASR directly apply ASR system to transcribe the
original stories, it can reduce the length of story almost half
of G4-T. But the content of stories of GI-ASR is really
unreadable and ridiculous. For G2-ES and G3-VT, we

found that result is partially close, but still have a drop of
11.8%. We think that the summarization level of G2-ES is
story or paragraph level, so the author of G2-ES could
comprehend with whole story and then write down the
summaries. But the G3-VT’s transcribers are only catch the
idea of the stories sentence by sentence, they can effectively
summarize sentences but still can not avoid produce
redundant words between sentences.

Completeness of keywords

To measure the convergence of the content of story in the
summarization process, we used the tags retrieved from
stories as keywords. The results were shown in Figure 3.,
we can see the G3-VT was reduced to 74.7% of G4-T and
the best result was G2-ES, it was reduced to 48.3% of G4-T.
When we look at the details of tags, we found that the
reduction is reduce the appear times of each tags, for
example, a tag “Temple” appear 10 times in G4-T, 6 times
in G3-VT and 3 times in G2-ES. It means even the number
of tags are reduced, the expression of tags of stories is still
definite. Especially, the result of G1-ASR is 122.6%, means
G1-ASR retrieves more tags than G4-T, because of ASR
system may mistake lots of words from recorded voices and
transcribe too many error keywords.

I Gi-ASR Ml G2-ES G3vT [l G4-T

140%
120%
100%
80%
60%
40%

20%

0%

Length of stories

Completeness
of keywords

Figure 3. The quantitative results of the length of stories and
completeness of keywords.

User Feedback

We conducted semi-structured interviews for the two
owners of the stories, and 9 transcribers. The user feedback
is shown as following:

Storytellers

After the photo sharing processes were complete, the
storytellers were asked to rate the summarized stories on a
five-point Likert-like scale, where 5 is highest, against
performance indexes such as completeness, actuality, and
overall satisfaction with the stories. We combined the
original photos with their summarized stories, presented
them to the storytellers, and asked them for the ratings. The
results show that storytellers rated the actuality aspect at 4,
indicating that they believed the transcribers had correctly
transcribed the story they had narrated. However, the scores
of G3-VT for completeness and satisfaction were lower, at
3.9 and 3.7, respectively (as shown in Figure 4). As we
think, the scores of G2-ES and G4-T are high equally
because of they were both transcribed by volunteer native



speakers. The scores of G3-VT are a little lower than G2-
ES and G4-T since the summarized of stories of G3-VT still
have some coherent problems. Storytellers said "Because
not all content had been transcribed, the completeness was a
little weak," and "The satisfaction rating is because the
summarized stories are combined sentence by sentence, so
the coherence of the story is not good enough."

Performance indexes of summarized stories

5 B G1-ASR
B G2-ES
G3-VT
. Ga-T

Rating

Completeness Satisfaction Actuality

Figure 4. Performance indexes of the summarized stories.

Transcribers

We interviewed the transcribers using two questionnaires.
The Computer System Usability questionnaire [7] uses a
seven-point Likert-like scale, where 7 is highest. The
NASA-Task Load Index (NASA-TLX) [1] is a 21-scale
questionnaire, where 0 is the best score. Most transcribers
rated the VoiceTranscriber as being easy to use (6.4) and
easy to learn (6). Overall, they rated their satisfaction with
the service as good (5.8). However, when asked about their
task load, they reported that the task made a high mental
demand (9.2), required effort (8.8), but was associated with
less frustration (4.5). Most of transcribers stated that “This
task is interesting and make me happy.”, and one
transcriber said “Because of we can hear conversations of
someone else, I am curious to hear the follow-up story.”
But four transcribers feedback that “Some separate points
of voices are bad, they maybe cutout something important
keywords in the fragments we are transcribing.”

CONCLUSION AND FUTURE WORK

In this study, we proposed a crowd-powered system to
organize voluntary crowd workers to act as transcribers
using the mobile application VoiceTranscriber. With the
support of ASR and Chinese word segmentation systems,
our system facilitated voluntary non-expert crowds to semi-
automate the process of summarizing stories and extracting
meaningful tags. We evaluate the VoiceTranscriber system
with 9 voluntary crowd transcribers and compare with three
control groups such as ASR, expert summarization and
transcription. The results show that crowd transcribers can
effective reduce the length of stories to 35.5% and converge
to 74.7% of precise transcription with keeping meaningful
keywords. Feedback from transcribers indicates that our
application not only easy to use and learn but also
interesting, and storytellers are satisfied with the transcribed
stories by crowds. Finally, the VoiceTranscriber shows that
we are approaching the quality of expert summarization. In

the future, we will focus on improving the completeness
and coherence of the summarized stories.
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StructFeed: Soliciting Feedbacks from Crowds for
Supporting Better Writing Structure
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ABSTRACT

Essay writing is a creative task for communicating ideas
among knowledge people. Intelligent tools for writing are
not entirely new, but existing tools tend to be local, focusing
on issues like grammatical errors, word spelling, or sentence
composition. There is a lack of support for global issues in
writing, such as the structure of an article and the identification
of topics. In this paper, we present StructFeed, a crowd-based
system that allows online workers to identify topic sentences
and relevance keywords and aggregates workers’ contributions
to produce effective feedbacks to writers. The writers can un-
derstand their writing issues by seeing what crowd readers
say and how they agree or disagree with one another. In order
to provide useful feedbacks, we followed the most important
writing principle, unity, which is used to evaluate the quality
of writing, and designed two primitive micro-tasks. Through
appropriate workflow and scaffolding interface design, we
demonstrate how crowd workers can make contributions on
feedback provision process. Furthermore, we show how to
generate useful writing tips and visualizes writing issues by
showing crowds’ agreement or disagreement. This informa-
tion about agreement or disagreement can facilitate writers to
improve their writings.
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Demo:Using smartphone as Dynamic Touch UI controller in Virtual Reality application
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Abstract

With the prevalence of live video streaming (i.e., live
broadcasting of video contents or ongoing events to a
large group of audience), people have increasing
opportunities to watch video online than before, leading
to an new opportunity of online social interaction.
However, the current design patterns are limited to
asynchronous commenting on the video or text chat,
users still cant quickly share their ideas by pointing on
the screen while speaking to others just like what they
can do in face-to-face, co-located situations. In this
paper, we present the design of an on-video interaction
system, CoCoKUA. CoCoKUA is prototyped as a web-
based video player than integrates synchronous video
playback, text chat, and real-time on-video annotations.
In our initial evaluation of the system, the results
showed that users behaved differently when they could
create their own annotations on the video and share to
others, and they felt it easier to communicate with each
other while watching videos.
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Abstract

Cultural diversity is one of the prominent factors that
benefit brainstorming. However, as cross-cultural
groups often have language barriers, where group
members may have to use a common language (e.g.,
English) that is a second, less fluent language to some
of the group members. Limited second language
proficiency of individuals and cultural differences in
social norms can impede group brainstorming
processes. In this work, we present NBrain, a text chat
interface with features for “back-channeling” behavioral
and social signals for meeting the needs of cross-
cultural and cross-lingual brainstormers. We discuss the
background and present the designed features of
NBrain.

Introduction

Cultural diversity is considered as one of the beneficial
factors for group brainstorming. However, diversity in
cultural backgrounds in groups may also raise problems
in communication. Most notably, group members may
suffer from the communicative bottleneck of cross-
lingual communication, when one or more members of
the group don’t speak the common language adopted
as their native language.



She can see it

ROOMB  Onlinemember: ®tesis @ testest

(b)

Figure 1. Screenshots of different NBrain
users of the same session. When users
brainstorm, they can decide to hide or reveal
some of his/her messages while keep some of
it to themselves. The message box with
hidden content can still signal the state of

work.
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Figure 2. User can click “Translation” to
translate other’s message. In the view of
message receiver, the translation result will
show and be highlighted in red. In the view of
sender, the result will be highlighted in
yellow. The heart-shaped buttons are for
people to provide fast support (i.e., “like”).

NBrain is a digital brainstorming tool which aims to
facilitate cross-cultural brainstorming. Like other text-
based computer mediate communication (CMC) tool,
NBrain allows team members to exchange messages
through text, affording users reviewability (i.e., the
(i.e., the ability to think twice and revise messages
before sending them out). The modality of text chat
also matters to cross-cultural brainstormers as typing
and seeing messages in the form of text tend to be
easier than speaking and listening to non-native
speakers.

Different from regular text-base chat tools, NBrain’s
interface features are designed to function as a non-
verbal, communicative back-channel for cross-cultural
brainstorm. As the language communication channel is
non-verbal channels that signal people’s behaviors and
intends during the work may help to bridge the gap of
communication, helping people to better understand
each other, and to better unleash the creative potential
of cultural diversity.

Features for Supporting Cross-Cultural
Brainstorming

A number of interface features were designed to back-
channeling team members’ behaviors related to the
brainstorming may increase individuals’ awareness of
other people’s states and foster adaptations of
behaviors to be more cross-cultural collaboration-
friendly. The features include: 1) private workspace, 2)
visible translation and 3) fast positive feedback.

Private Workspace

The literature of group brainstorming suggests that
early disclosure of individuals’ ideas to others may be
detrimental as there can be social inhibition due to

criticism. The situation can be worse when people are
from different cultural backgrounds or speak different
languages. In NBrain, the system provides controlled
visibility of ideas, thus users are able to hide or show
their ideas (Figure 1). When ideas are hidden by
individuals, empty message boxes will still be displayed
on their partners’ chat interfaces, so that all team
members still know the states of work, and all
contributions are still accountable.

Publicly Visible Machine Translation

In NBrain, individuals can request to translate
messages of their selection. The results of translation
will be shown to everyone, not just to the requester.
Publicly visible translation could be thought as a signal
of the status of specific individuals’ reading
comprehension (Figure 2). We predict that users will try
to help people who have difficulty in comprehension by
adapting their own message production behaviors (e.g.,
simplifying their expressions or adding some
explanations).

Fast Positive Support

Due to language barrier and cultural differences in
social norms, the cost for individuals to follow and
support others’ ideas can be higher. Thus the system
provides a “like” button on each message box for
supporting people’s expression of social support, which
may also increase the experience of cross-cultural
teamwork.
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Figure 1. A gameplay example of
SwitchSpace.
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Abstract

SwitchSpace is a mixed reality room escape game
designed with enabled cross-reality interactions. By
taking pictures of physical objects, players can transfer
the objects into game use once the objects are verified
using Wizard-of-OZ. Differed from following a fixed
logic in typical room escape game, we transform the
tradition puzzle-based game into a creativity-
encouraged game in exploration of how players react
and experience.
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Introduction

SwitchSpace was developed to explore the possibility of
free-form gaming and see how the player experience is
affected when players are empowered to digitize a
great variety of physical objects for in-game usage. In
SwitchSpace, each puzzle in the game is designed to
receive not only one objective answer, but almost any
kind of reasonable solutions. By mixing both the
physical and virtual spaces together, we can keep the
affordances that players can perceive while creating an
unrestricted playing environment. To provide players
the power to use whatever items they want to interact
with the in-game objects, Wizard-of-Oz technique was
applied to pilot the study of the system design. With
the rise of VR devices, we expect that the work would
further our understanding of players’ reaction in
innovated pervasive gaming in order to identify other
promising game research directions.

System Overview: SwitchSpace

SwitchSpace is a first-person-perspective 3D room
escape game developed in C# using Unity game engine,
which runs on tablets and mobile devices. A back-end
server was implemented in Python using Flask
framework, in charge of delivering recognition tasks to
human operators. Figure 1 shows a sample photo of
one player manipulating her avatar within the game
scene of SwitchSpace.



Figure 2. The whole process to
solve an in-game puzzle.

Object Extraction from the Other Reality

Finding corresponding items to solve the puzzles is the
essential part of room escape games. By tradition, if
players want to cut a wire (Figure 2-a), they might
have to find and retrieve a usable item (e.g. a scissor)
in the game scene. Instead of tedious clicking in
previous mobile escape games, SwitchSpace let players
use any potentially usable materials which are
physically around them to interact with objects within
the game. The steps are as follows:

1. By touching the in-game object (e.g. wire),
players can use their camera to capture real-
world items (e.g. a knife) which they think that
can interact with the object (Figure 2-b, 2-c).

2. Pictures taken by players will be sent to a
computing server waiting for verification. Once
the verification succeed, players can then retrieve
the item from item retrieval computer (Figure 2-
d, 2-e). Further details of recognition process will
be explained in the next section.

3. The digitized item is then stored in players’
inventory (Figure 2-f) and can be used to
interact with its corresponding in-game objects
(e.g. the wire will sparkle after being cut by the
knife) (Figure 2-g).

Mechanism of Object Recognition

Human operators are instructed to recognize items
within player-uploaded pictures and verify whether it is
reasonable that the items can interact with the in-game
objects. A web-based verification interface along with
task descriptions will be given to human operators. For
each of the recognition task, human operators are
instructed to come up with whether the item in the

photo can lead to state change of the targeted in-game
object. Human operators have to identify the item as
well as fill in its corresponding action to interact with
the specified in-game object (Figure 3); otherwise,
they have to reject the photo, meaning that the item in
the uploaded photo is not appropriate.

-~

Figure 3: The verification interface for human operators.

Conclusion and Future Work

We reported our preliminary study on the evaluation of
SwitchSpace in [1]. A larger scale study will be
deployed after the improvement of the game design.
We intend to introduce other techniques, such as
crowdsourcing, into the system to scale up and to
enhance the verification process. We encourage future
game researchers and designers regard the game as an
interesting start that bridges two realities.
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Introduction

For the first design consideration (Figure 1), we
discuss how to provide users with an experience of
smooth transitions between virtual and physical worlds,
since previous works have suggest that a smooth
transition can further enhance the immersivity during
VR interactions [1]. As for exploration methods, we
explore how to provide users efficient yet immersive
walking-in-place methods, allowing users to explore a
virtual space with limited physical space. Put on the
HMD is the most common way to get into virtual



system.

Figure 3: Statue restoration.

environment. Is there any different method to help user
to get into the virtual environment by more comfortable,
more immersive and more fun way?

We present a Transitional space. Transitional space
is like a transit point, between the physical world and
the Virtual world. There are many objects and
information in this space. When user put on HMD, they
will get into Transitional space first. They can discover
some information like background knowledge or spatial
relation about virtual environment. Waiting for well
prepared, then get into the virtual environment.
Exploration in the virtual environment is a big issue.
Different movement mode will affect user’s feeling
strongly. In our system, we design three movement
modes. Walk, Jump-and-Glide and Portal. Walk is the
baseline to simulate the walking action by human being.
Jump-and-Glide, a change destination during
movement mode and Portal, a assign destination
without movement mode.

i-m-Cave

We developed i-m-Cave, a virtual Mogao Cave No.61 in
Unity 5.3.4. This platform included the 3D model of
Cave No.61 and the multimedia contents. Different
interactive systems can be implemented based on the
contents of i-m-Cave platform, i.e. a tabletop system [2]
and a tablet system [3]. In this thesis, we focus on
designing an HMD system and aim at exploring

different virtual exploration methods.

Integrated Multimedia Contents
= Animation

Each mural in cave has its corresponding story. It is
difficult to understand without any background
knowledge. We choose 12 stories of main murals to
make the animations. In the video, we combine the
story and the related literature and information.
Make users have better understanding in the simple
way.

Mural Restoration

Mural restoration proved very helpful in re-
presenting the mural art which has now been
partially damaged. We has chosen Four Patroness
Mural at Mogao Grotto 61’s Southeastern Wall for
color restoration work. In our digital restoration, we
presented three-levels restoration of mural shown in
Figure 2. User also can use controller to trigger
hotspot and discover the mural in different time line.

Statue Restoration

Grotto 61, was the only cave dedicating to a lion-
riding Manjushri in all of Dunhuang. On the wall
directly behind the grotto’s altar, remnants of a
colored lion tail and claws of statues are visible on
site shown in Figure 3. According to studies from
experts, 12 remains of pedestals were in front of
Manjushri’s statue and flanking to his both sides.
Base on these, we restore the losing statues and put
them in the 3D model of cave. User can use
controller to trigger hotspot and the statues will
appear fascinating.

Transitions Between Physical and Virtual Spaces

How to transfer in VR is a big issue. In our system,
we present a method call Transitional space (Figure
4). Transitional space is like a transit point, between
the physical world and the Virtual world. We
expected this design make user prepared for the
scene they will see. User use the controller to locate
the physical objects in the Transitional space. When
user sit on chair and put on the HMD, they will see
the Transitional space with the physical objects
which were located before. In our case, we locate
two mural paintings and a chair in physical world,
then user also can see two paintings and a chair in



Figure 4: Transitional space.

walking-in-place

Figure 5: Three control
modes of movement.
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Figure 6: Walk.

Transitional space. Those objects are going to help
user recognize the Spatial Relations between physical
and virtual, otherwise, the chair can remind user
where is the start and the center of the area. If users
want to transfer to the Cave, Do aim-and-Select to
the painting. The painting which you select will grow
up. The radius of the image becomes larger and
larger and eventually occupies the full screen. After
the animation finishes, user will be transferred to
virtual cave. When users sit back to the chair, the
cave will disappear. User back to Transitional space
again.

Virtual Exploration

In the real cave, is dark and only tourist guide can
hold the flashlight to introduce cave to tourist. These
problems limited the view of traveler, they could not
explore the cave by themselves. In our system, user
can handhold a controller. When the button clicked,
controller will turn to the flashlight. User can see the
target clearly by them. The movement is also a
problem in most VR system. We have three control
modes of movement. Walk, Jump-and-Glide and
Portal shown in Figure 5.

= Walk

Walk (Figure 6) is the baseline. Its a natural human
being behavior. User wears the device on their
ankles and walk in the physical play area. When user
too close to the boundary of play area, they will see
the blue barrier in front of them in their HMD. If user
still want to walk forward, they walk in place. When
user takes one step, the virtual avatar walks in the
distance approaching one pace. The direction can be
controlled by rotating the head. This mode user feel
walk in both virtual and real world. This mode

simulate normal action lead to user feel immersive
and normal but the speed is slow.

= Jump-and-Glide
For Jump-and-Glide (Figure 7), a change destination
during movement mode [4]. In the beginning, we
only develop jump action to help user to watch the
murals on the ceiling. Base on jump, we add the
glide function and become a new movement mode.
This mode is joyable to make user feel like super
human. However, the scene in the HMD will through
pass fastly, the user may feel dizzy probably.

= Portal

For Portal (Figure 8), a assign destination without
movement mode. This movement mode is inspire
from a VR spy game in STEAM call Budget Cut. The
gamer use portal to transport in the game and Kkill
the enemy. Portal is a efficient movement mode to
get destination, but is only use controller may get
low immersivity for user. A curve shoot from the
controller. User can control the curve by controller,
the intersection of ground and the curve was the
destination user can assign. When click the index
button, there was a ball throw out along the curve.
The ball landed on the intersection will create a
portal window in front of user. This window shows
the view which you can see if you stand on the
intersection. Last, click the side button, user will
transport to the destination.



Original

Figure 7: Jump-and-Glide.

Figure 8: Portal.
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Keyboard Design and Solution Efficiency in Using

Machine Tools: An Eye-movement Investigation

Gary C.-W. Shyi  Yung-Chou Kao Jo-Peng Tsai Li-Wei Chen
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Abstract
In the present study we examined the effectiveness of three types of keyboard layout
on using CNC control panel. Findings from Group 1, where the QWERTY and
Essential keyboard layouts were compared, revealed a number of differences between
expert and novice participants’ performances on both the copying and real tasks in
terms of eye movement measures. These results suggest that experts in general
outperformed their novice counterparts when they were able to take advantage of the
Essential keyboard layout, which presumably they have acquired mastery during the
training for obtaining the professional certificate. In a sharp contrast, we found next to
zero differences in performance when experts and novices were tested with both
Essential and AtoZ keyboard layouts. One possible reason may have to do with the
similarity in keys arrangement between the two layouts. The results of this study also
highlight the utility of using visual-cognitive experimentation with recording and
tracking eye movements, which can help understand in a microscopic manner the
similarity as well as differences in using different keyboard layout to solve milling

problems using machine tools.

Keywords: QWERTY, essential keyboard, AtoZ keyboard, copying task, real task



The Pedagogical Effectiveness of Scaffolded Learning on

Operating CNC Machine Tools in a Virtual Reality

Environment
Gary C.-W. Shyi Yung-Chou Kao Jo-Peng Tsai Li-Wei Chen
Department of Advanced Institute of Department of Department of
Psychology, Center for Manufacturing with Computer Science and  Software Engineering
Research in Cognitive ~ High-tech Innovations Information and Management,
Sciences and and Department of Engineering and National Kaohsiung
?Advanced Institute of Mechanical Department of Food Normal University
Manufacturing with Engineering, National and Beverage
High-tech Innovations, Chung Cheng Management, Far East
National Chung Cheng University University
University
Abstract

One common complaint from novices who are beginning to learn to operate machine tools is the
overwhelming experience that many buttons on display on a standard layout but very little information
about their functionalities to learn how to operate the machine properly. In the present study we
investigated the effectiveness of scaffolding pedagogy on learning to operate CNC machine tools in a
virtual reality environment. Performances from participants who received scaffolded instructions while
learning the operation of a milling machine were compared to those from participants who received
standard non-scaffolded instructions. Results from editing cost, performance accuracy, and time
expenditure consistently demonstrate better performance from those that received scaffolding pedagogy
with almost all aspects of achieving the six objectives that are at the core of initial calibration for
operating CNC machines. Taken together, these findings suggest a useful and effective strategy to help
beginning students to overcome the obstacles generated by the anxiety associated with the complex
display of machine tools.

Keywords: scaffolding, CNC machine tools, virtual reality, string editing cost
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Abstract

The following paper focus on different researches and
studies that have been performed concerning the
worldwide aging population demographics. Population
aging is a latent phenomenon that is affecting the
whole world. The health of this group is the main topic
of these researches since it directly affects the
communities and overall social and health
expenditures. Older adult’s sedentary life style is the
greatest concern as it intensifies age-related
impairments in motion and cognitive skills. Researches
have shown that exercise, whether by means of
human-computer interaction or by a specific exercise
routine, provides improvements in physical and
psychological health, as well as in the mood of the
participants. The great majority of approaches focus on
the benefits and drawbacks of employing commercially
available technologies such as Nintendo Wii or Microsoft
Kinect. Design guidelines for exergames aimed at older
adults is a common topic among researches since
provides some of the touch-points that need to be
addressed when designing for this specific target group.

Author Keywords
Older adults; elderly; training; exergames; physical
activity.
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Mobility and Older Adults

Older adults demographic has been and will continue to
grow due to increasing longevity and declining birth
rates. The relative size of the population age sixty-five
and older is projected to increase rapidly between 2000
and 2020 [1]. Older adults tend to have a more
sedentary lifestyle therefore suffer severe mobility
problems, lack of physical fitness, balance and
motivation to perform physical activities.

Researches have shown that exercise has direct health
benefits in older adults. “For community-dwelling
populations there is clear evidence to support exercise
in improving health and quality of life". The benefits of
these programs range from reducing the risk of falls to
associated benefits on mortality, morbidity, and costs
to health and social [2].

Exergames

Many approaches have been conducted employing
exergames, being most of them in favor as they do
show improvements and benefits in many areas, such
as in the social well-being of older adults. These have
been done with commercially available products such
as Nintendo Wii and Microsoft Kinect and provide may
guidelines that must be taken into consideration when
designing for this target group [3]. Persuasive
technology, with the aim to change attitudes and
behavior of people through persuasion and social
influence has a great potential to motivate and
encourage older adults to become more physically
active and change their sedentary lifestyle adults [3].

Exercising, Rehabilitation Therapy

The exploration of position chair-based exercise (CBE)
has also been taken into consideration as an
alternative. As stated on a previous study by Galantino
[4] a variant of chair-yoga program, is safe, its
recruitment is feasible and overall, it might be
beneficial in improving mobility and reducing fear of
falling among older adults. On the other hand, physical
therapy, as a post-treatment, plays an important role in
the recovery for individuals with locomotion dysfunction
or problems [5].

Motion capture

MoCap (Motion Capture) has gained popularity due to
the vast possibilities and potential applications in
different fields. There is already enough data about
people’s physical appearance and movements, from
which by employing this knowledge effectively, human
motion analysis can be determined. There has been
many improvements to this technology in the last two
decades that has evolved from human 2D models, to
highly articulated 3D ones [6]. Skeleton model, is the
most widely used technique employed to estimate the
body joints [7].

Scope and Application

These researches highlight the importance of
developing human-computer interaction systems aimed
specifically for the older adults needs. The literature
review will serve as a base to go through the main
touch points, requirements, design guidelines and
overall knowledge to develop a low-cost service
(webcam based) for people in remote areas, retired,
with low income, handicapped, with mobility problems
or undergoing a post-fall therapy, in order to facilitate
the in-home treatment by encouraging them to
exercise on a daily basis.
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Abstract

This study introduces a game-based semantic tagging
system, Coding Peekaboom, to help programming
learners identify the concepts of their problems. The
game does not only provide leisure purposes, but also
contributes in programming education area. We believe
that the result of Coding Peekaboom can be applied to
automatically recognize concepts of each piece of code
and help programming learners, especially novices, find
the solutions to their questions efficiently and
effectively.

Author Keywords
Crowdsourcing, Programming annotation, Labeling

Introduction

Nowadays, programming has been a skill with growing
importance. The U.S. government has just announced a
new policy called “Computer Science for All”1, investing
about $4 billion in the next three years on the basic
education of computer science. People who are

https://www.whitehouse.gov/blog/2016/01/30/computer-
science-all

National Sun Yat-sen University

interested in learning programming often face many
problems while practicing by their own. Programming
learners can find learning resources on either books or
the internet. Online programming forums like Stack
Overflow 2 provide rich resources for programming
learners, but making a proper question seems to be
difficult for many learners, especially novices in this
social environment.

To identify the concepts of problems, there are many
content analysis method. For example, automatic
methods including using analytical software, or manual
methods like tagging and rating (Hsiao, 2015). Among
various approaches of content analysis, crowdsourcing
has been adopted to collect crowd wisdom in various
domains. In education, research (Hsiao & Brusilovsky,
2011) shows that the feedback from the crowd affects
the students’ learning performance.

Also, game-based crowdsourcing, such as ESP game
(Ahn & Dabbish, 2004) and Peekaboom (Ahn, Liu, &
Blum, 2006), has proved an interesting and reliable
mechanism to collect large amounts of high quality
information in a short period. In educational domain,
game-based systems also encourage students to put
more efforts on the programming learning (Hsiao & Lin,
2008).

As a result, we design Coding Peekaboom, a game-
based crowdsourcing system, to collect programming
concepts on the piece of codes. We believe that we can
use the collected concepts in content analysis to
identify programming learners’ problems.

2 http://stackoverflow.com/
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Figure 1.

The screenshot of Challenger

Figure 2.
The screenshot of Host

Coding Peekaboom game design

The game starts with two random players from the Web
by taking different roles. One player, called Challenger,
starts out with a blank screen (Figure 1), while the
other one, called Host, starts with a piece of source
code (Figure 2). This game can collect tags of
programming related concepts of JAVA programming
questions on Stack OverFlow. Host progressively
reveals the source code to Challenger by highlighting
areas of the code and select some programming
concepts as the answer. Challenger can choose the
associate game predefined concepts, such as “IfElse”,
“LoopsWhile”, and “Arrays” for each code. Once
Challenger’s guesses are the same as Host selected, we
call it as “Match”, and Host and Challenger pass this
round. Whenever Challenger feels that there is no more
suitable concept that can be applied on the piece of
source code, Challenger can click “Pass” to finish the
current round. To increase the challenge of the game, a
timer is set to limit every round. Host and Challenger
exchange roles every 3 rounds.

Evaluation

To evaluate the accuracy of the content in each piece of
code, we randomly choose 10 pieces of code from the
questions in Coding Peekaboom. We will recruit 15
volunteers with more than one-year learning
experience in Java and ask them to identify concepts
collected from our game manually. The volunteers will
help us to verify the quality of the concepts by
answering the following questions:

1. How many of the concepts would you select to tag
this piece of code?

2. How many concepts are not fit in this piece of code?
The opinions from the volunteers will indicate the
quality of the concepts.

Conclusion
Coding Peekaboom aims to motivate people to
participate in our crowdsourcing task to collect

programming concepts of the questions from Stack
Overflow. To enhance the quality of the concepts for
future usage, we will design many verification methods
to maintain the quality. The result can be used in
training computers to recognize the concepts of each
piece of code automatically. After all, a game should
make players enjoy in it and play continuously. We can
even use Electroencephalography (EEG) to analyze
whether the Coding Peekaboom player is enjoy in
playing (Nacke & Lindley, 2008). We believe that the
programming learners will get help with the
achievement of our game.
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Abstract

Individuals nowadays prefer referring to online
communities when learning programming. Online
communities commonly offer features to lead
individuals socially interact with others. One of the
features is social informatics which usually contains
information that can directly affect individuals’ search
behavior. The social influence on individuals’ search
behavior derived from social informatics cannot be
neglected. We design a socially programming website
called “"PISA” to investigate how social informatics will
affect programming learners’ search behavior in
programming information seeking. We categorize our
participants as advanced learners and novices. By
utilizing an eye tracking device to track participants’

search behavior, we can then use advanced learners’

search behavior as a guideline for novices.

Author Keywords
Programming information seeking, social informatics,
social feedback, social navigation.

Introduction

National Sun Yat-Sen University Back in the day, in learning programming, individuals
No.70 Lienhai RD. Kaohsiung

always refer to text books for various purposes.
However, individuals now tend to refer to open and free
online communities which commonly offer social
informatics to lead individuals socially interact with
others more actively. Social informatics can directly
affect individuals’ search behavior, so it is important to
understand the influence in order to design a better
website.

There are two kinds of social influence derived from
social informatics, informational and normative social
influence. Informational social influence comes from
individual’s opinions on certain things, which might be
affected by other’s opinions and tend to conform to
them; while normative social influence refers to
individual tending to follow social norm to meet others’
expectations [2]. Social feedback and social navigation
are two important supports of informational social
influence. Social feedback is socially related information
of each search result presented to users, including
number of vote, like, answer, and engaged participant.
Social navigation is socially navigational support such
as a tag cloud with tags generated by the users. As
more and more people prefer referring to online
communities in learning programming, the social
influence on individuals’ search behavior derived from
social informatics cannot be neglected.



Task Content

What is the difference between

1 an interface and abstract class?
Why are the advantages of
2 using getters and setters?
Table 1. Samples of task

On most online programming learning communities,
individuals can check social feedback to look for
information and start searching by using search engine
or a specific tag. Then, advanced programming learners
can usually easily find the information they needed, but
as for novices, it can be hard because of their lack of
knowledge and experience [3]. In addition, online
programming communities don't wusually provide
sufficient or efficient navigational support or
information filtering mechanisms to direct novices to
what they want or to help novices to narrow down the
search results. Even though some websites do provide
filtering mechanisms, novices still don't know how to
use it appropriately [3].

Therefore, we design a socially programming website
called “PISA” (figure 1 and 2) based on the dataset
collected from Stake Overflow. "PISA” is constituted of
a search engine, search result with its number of votes
and answers presented next to each entry of the search
result, and with a navigational cloud on the right hand
side of the screen. In our study, we design two types of
navigational clouds including a tag cloud and a keyword
cloud. The tag cloud is generated based on the tags of
questions created by Stake Overflow’s users; the
keyword cloud is generated by retrieving the keywords
of questions from the content of Stake Overflow. The
participants of our experiment will be asked to take a
pretest before the experiment to identify their pre-
knowledge. We will categorize the participants as
advanced learners or novices based on their pretest
results. Participants will have to finish the tasks using
PISA. After each task, participants have to take a post
questionnaire. Task samples are shown in table 1. We
will also include an eye tracking device to record
participants’ eye movement to help us in understanding

participants’ search behavior [1]. We intend to use
“PISA” to investigate how social feedback and social
navigation will affect advanced programming learners
and novices’ search behavior in programming
information seeking.

Conclusion and future work

We hope to find significantly different behaviors
between advanced Ilearners and novices’ search
behavior. The difference can be the strategy to use
tags regarding to social navigation or strategy of results’
clicking regarding to social feedback. If we can find the
difference, we can define advanced learners’ search
behavior, and use it as a guideline for novices when
they are searching for programming related information.
We also hope we can retrieve information out of
novices’ search behavior, and try to come up with an
intelligent support to programming search environment
and more friendly to either advance learners or novices.
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Figure 1: Persona of users
who go picnicking.
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Abstract

Picnic has become a popular leisure activity, vyet
planning and preparing for a group activity like picnic
can be a challenge since it usually involves repeatedly
information searching, negotiating, and confirming
among communities of weak ties. Stimulated by the
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problems, this study investigated wusers’ needs,
preferences and performance in planning and preparing
for picnicking. Twenty-one female users of 20-30 years
old were interviewed and participated in evaluating the
features and functions of Picnic, a planning and
management app. A persona was developed to describe
the typical profile of the major user group, and the
modification of the prototype was made and assessed
accordingly.

Author Keywords
Picnic; female users; interface design; mobile app.

ACM Classification Keywords
H.5.2. Information interfaces and presentation (e.g.,
HCI): User Interfaces: User-centered design;

Introduction

With more well development of outdoor space like
parks and fields, recently taking an excursion to the
outdoors in a scenic landscape has become very
popular amongst the citizens. The forms of picnicking
are also diverse and changing, from family-oriented to
more public with a large get-together for commercial
events held by companies like TV networks or health
services. Albeit the nature of picnic is about recreation
and enjoyment, to prepare for picnicking usually
involves a lot of activities that are fuzzy and uneasy to
coordinate such as repeatedly checking the weather,


mailto:b02106014@ntu.edu.tw
mailto:vjlin@ntu.edu.tw

EETAATE

Pear Mimosa ¥

* chez soi

Gk © 4~6A

AL 750

(=] (=]
Figure 5: Find picnic places
mE  xE ¥ B (R ER
g ®* + @ SR ) KEmHLE
r = AL

- L

9 iw‘myu
paraea ] | & = ]

(=] (=]
Figure 6: The map of facilities
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place, items, and times with friends or acquaintances.
Stimulated by the aforementioned phenomenon, in this
study we proposed Picnic as an integrated solution for
users to conduct information search, management,
discussion and sharing all together in a single application.
Picnic is designed under Shneiderman and Plaisant’s
interface principal [1], with the emphasis on feedforward
and feedback design to facilitate wusers’ information
processing [2].

Research Design

An in-depth interview was firstly conducted to understand
the target users’ needs, preferences and performances of
picnic planning. 21 female participants of 20-30 years
old were interviewed, and the preliminary results, as
shown in Figure 1., suggested that they recognized
picnicking as a relaxing and recreational social events
with often their friends. Problems they reported included
the lack of information about food, surroundings, and the
weather. And more importantly, they mentioned the lack of
information led to discrete knowledge and insufficient
communication, resulting in food deficiency or redundancy,
and unsatisfied experiences. They preferred the
information such as recipes and facilities to be provided
socially by friends or picnic savvies, and were willing to
contribute and share their plans with others.

According to the results of user interview, five major
functions were concluded and prototyped: Invitation,
Delicacy, Place, Recent events, and Share. In Invitation,
a user can create a new picnic activity and share the list
with friends to allocate necessary food or tools. Delicacy
suggests recipes and nearby restaurants as well as
customizing food amount. In Place, it tells users where the
most popular or nearest picnic places are, navigates and
shows the map of fundamental facilities in picnic places.
The mechanism behind these functions was partly based
on social feedforward, which encouraged multiple users’
participation for group consensus.

User Evaluation

The same 21 female participants were invited again to
evaluate the prototype to confirm if the design met their
requirements. Users highly recognized the functions of
collaborative editing checklist, recipe recommendation and
information sharing of Picnic. However they preferred less
hierarchical structure, and suggested specifically weather
information to be presented on the front page of the event
with details of temperature and probability of precipitation
for quick review.

Discussion and Conclusion

With reference to the literatures and the interviews, we
intended to design an app for users to plan and prepare for
picnicking more effectively. The results have supported
that the integrated and social solution of Picnic satisfied
users’ needs. And the user performance would be further
examined in our future study to confirm the
effectiveness of the design. Methodologically, we adopted
different prototyping methods in phases to collect users’
feedbacks. It was found that the form prototype equipped
with interface outlooks and actual flows was necessary for
users to understand and express themselves.
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Abstract

Playing air guitar is an enjoyable way to feel the music;
however, it takes some skills to be capable of. We
propose “EMS Air Guitar,” an air guitar assistant using
electrical muscle stimulation (EMS), which impulses the
user’s arm to generate the strumming motion on the
right time. We found that EMS can be an effective tool
to make the air guitar easier to learn and play.

Author Keywords
EMS, Proprioceptive interaction, Musical performance

ACM Classification Keywords
H.5 Information interfaces and presentation: [HCI]

Introduction

Playing an air guitar is an enjoyable experience, in
which performers express the music though their body.
Though it seems to be easy at first sight, not everyone
can play it well. An air guitarist needs to master several
skills, such as body coordination, sense of groove, and
imaginations to deliver delightful performances.

Following previous works [1,2], we propose “EMS Air
Guitar,” an air guitar assistant using EMS to impulse
user’s arm to generate the strumming motion on the
right time. This approach further enhances the
immersion of listening to the music. A player first
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Figure 1: The components of our
prototype.

Figure 2: One participant
performing air guitar with our
EMS prototype.

chooses a piece of music in our system and wear on
our prototype. Then, the music will be translated into
pulses to the player’s arm and wrist automatically.

Implementation

As shown in Figure 1, our prototype includes: 1) a
battery-powered (9V) two-channel EMS generator (TNS
SM 2 MF) which produces a pulse waveform with a
frequency of 25Hz and a pulse width of 290us, 2) an
Arduino Uno used for controlling the EMS generator
through two relays, and 3) four solid gel electrical pads
that would be attached to the human skin to transmit
the pulses. We also translated a selected song with
folk-rock strumming patterns into electrical patterns,
which could be displayed using our prototypes.

Evaluation and Results

In the evaluation study (Figure 2), enjoyable level and
comfortable level of two conditions are examined,
where the conditions are “playing air guitar with our
EMS support” and “playing air guitar without any
support,” respectively.

Six participants were recruited (3 females, age 22~23).
Two participants have no previous experience on
playing guitar, and three participants are beginners
while the last one participant is a skillful guitar player.
All of them had no prior experience with EMS.

Before study, a calibration is conducted for each
participant to produce visible muscle movement yet
pain-free. For each condition, we play the same song
with speaker, which takes about 40 seconds, while the
participants were told to play air guitar. After the study,
participants filled in a questionnaire comprised of
several 5-level Likert scale questions.

Participants rated the performance as more enjoyable
when playing with EMS air guitar (Mdn=4.5 of 5,
IQR=1) than doing it freely (Mdn=3 of 5, IQR=1.5).
Participants rated the performance as more comfortable
when playing with EMS air guitar (Mdn=3.5 of 5,
IQR=1), than doing it freely (Mdn=2.5 of 5, IQR=1.75).

Most participants claimed that our prototype
significantly enriches the experience of listening to
music, and our device is not hard to counter (Mdn=2.5
of 5, IQR=1.75). Also, some participants with guitar-
playing experiences suggested that providing more
complicated motions could be an excellent experience.

Conclusion

We propose EMS air guitar which is an effective and
enjoyable solution for users without instrument-playing
experiences to learn and play expressive air guitar.
Future work considers enabling more challenging guitar
motions.
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Figure 1: Our interface
design for pattern-based
virtual cinematographic
editing features basic
montage tools, a timeline, a
shot database, and real-time
playback. Users can apply
various visual styles to a
number of shots in the
sequence.
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Abstract

We design a virtual cinematographic editing interface
that allows the user to conduct camera editing directly
in a 3D environment and see the results in real-time.
The interface features an embedded constraint solver
that allows the user to apply a pre-defined visual style
to the sequence that the user has cut, edited, and
temporally adjusted.

Author Keywords
Virtual Cinematography, Film Editing

ACM Classification Keywords
H.5.1-Aritificial, Augmented, and Virtual Realities.

Motivation

Camera editing for virtual environments can be a
difficult task due to the technical skill required to use
animation software, placing virtual cameras, and
sequencing them through detailed calculations or trial
and error to get the desired framing—the composition
of the scene and actors in the frame—and sequence.
However, virtual environments are also lightweight and
accessible. They could allow film students to learn and
experiment, and directors to pre-visualize at a greatly
reduced cost. Previous evaluations in interface design
have found that film students and artists are prepared
for interfaces that assist virtual cinematographic editing
[1]. Yet there are currently no existing computational



ConstraintPropagate (ECPInstanceList P)

1: ECPListCopy P'=P
2: while P’.count!=0 do
ECPInstance e=P".pop()
ECPp = e.ECP
ShotSequence S = e. S|,
ECPFilter(p, EmpiySet,0,S)
for all ECPInstance ei € P do
for all Shots s € S do
if scei.S|, ) and ei¢P’ then
P’.add(ei)
break
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Figure 2: The main body of
algorithm is a constraint
propagation method that
incrementally filters the shot
database to produce a set of
framings that fulfil a certain
editing style.
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Figure 3: The intensify
montage pattern where the
camera moves gradually
closer to the target actor(s).

techniques implemented that provide smart editing
tools based on actual film practice.

We design a virtual cinematographic editing interface
that allows quick and easy editing of virtual
cinematography in a 3D environment, and to see and
adjust the output in real-time. One of the most
important features is the capacity to apply user-defined
montage patterns (defined by [2]) to the sequence that
the user has cut, edited, and temporally adjusted.
These montage patterns are based on editing styles
that directors use in actual films (one example is the
intensify montage in Figure 3). It is an interactive
design where the constraints in each pattern are
maintained during manipulation. When the user makes
changes to the «camera sequence, the solver
automatically filters possible framings to provide the
user a refined set of framings that fulfill the constraints
of the patterns, and the constraints are propagated.

Pattern Solver

The main smart component of the interface is the
mechanism that allows users to apply montage
patterns to a number of selected shots in the sequence.
By applying an instance of a pattern, the user is setting
a constraint to fulfill the pattern on all the shots
selected, as a sequence. The job of the solver
component is to remove the framings (for each selected
shot) that violate or cannot fulfill the pattern that the
user applies. Then, the user can navigate in the space
of remaining framings to design their sequence.

The main body of the algorithm (Figure 2) is a
constraint propagation method that maintains and
updates a list of pattern instances to be solved. Each
instance contains a pattern and an ordered list of shots

to which it is applied. The algorithm iterates on the list
of pattern instances, and incrementally filters the
framing candidates for each shot. Thus at each
iteration, we have the subset of framing candidates
that fulfills this and all preceding pattern instances.

Interface Design

The interface (Figure 1) is composed of 3 main parts.
The current edit is shown as a timeline. Each box in the
timeline is a shot, and patterns can be associated to
shots. The playback window provides a real-time replay
of the current edit. When a shot is selected, the camera
list shows all the possible framings for the selected
shot, constrained by the patterns.

Conclusion & Future Work

The interface enables the rapid design of 3D film
sequences, which is a key to creativity, allowing users
to explore a range of creative choices for placing,
editing, and sequencing virtual camera positions and
see the result in real-time. Moreover, we provide a
solver for montage patterns directly linked to the
interface that can imitate style decisions of filmmakers
in actual practice. A next step would be to conduct user
evaluations in both creative and educational scenarios.

References

1. N. Davis, A. Zook, B. O'Neill, B. Headrick, M. O.
Riedl, A. Grosz, and M. Nitsche. Creativity support
for novice digital filmmaking. In ACM SIGCHI
Conference on Human Factors in Computing
Systems, p.651, 2013.

2. H.-Y. Wu and M. Christie. Analysing
Cinematography with Embedded Constrained
Patterns. In Proceeding of Eurographics Workshop
on Intelligent Cinematography and Editing, Lisbon,
2016.



Poster: Cue Card — Bus Availability

Reminder

Te-Yuan Chen

Wen-Yi Chou

Chai-Yu Hsu

Min-Rou Chen

Chen-Ai Wong

Chun-Ju Kuo

Department of Library and Information Science,
National Taiwan University
b02106043@ntu.edu.tw

Weijane Lin, Ph.D.

Department of Library and Information Science,
National Taiwan University

vijlin@ntu.edu.tw

Paste the appropriate copyright/license statement here. ACM now
supports three different publication options:
e ACM copyright: ACM holds the copyright on the work. This is the
historical approach.
e License: The author(s) retain copyright, but ACM receives an
exclusive publication license.
e Open Access: The author(s) wish to pay for the work to be open
access. The additional fee must be paid to ACM.
This text field is large enough to hold the appropriate release statement
assuming it is single-spaced in Verdana 7 point font. Please do not
change the size of this text box.

Each submission will be assigned a unique DOI string to be included here.

Abstract

The experience of waiting for a bus is sometimes
frustrating due to the uncertainty and anxiety. This
study approached the information shortage problems
by providing real time availability of the bus, to
leverage users’ uncertainty and facilitate users’ decision
making. Field study was conducted to understand the
users’ behaviors and performances, and a form
prototype was accordingly developed for user testing
and evaluation.

Author Keywords
Bus availability; transit ridership; IoT.

ACM Classification Keywords
H.5.2. Information interfaces and presentation (e.g.,
HCI): User Interfaces: User-centered design.

Introduction

Previous studies of public transportation suggested that
the uncertainty of the information usually caused worry,
tension and frustration [1]. In Abdel-Aty’s survey of
1,000 passengers in northern California, the
information about the operating hours, seat availability,
frequency of service, number of transfers, ticket fare
and walking time to the stops were significantly
recognized as necessary by the users. Although there
were several applications to provide users with
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Figure 3: The form
prototype of CueCard

information on transit service recently in Taiwan under
the open data movement, few of them were designed
based on passengers’ perspectives. This study therefore
intends to explore the potential of information on
transit ridership. Field study was conducted to
understand the users’ behaviors and performances, and
a form prototype was accordingly developed for user
testing and evaluation.

Research Design

We firstly conducted the field observation and study to
collect users’ behavior sequences. Secondly an online
survey regarding users’ information needs and attitudes
was distributed. Based on the analysis, a form
prototype was developed and tested by 57 users.

Preliminary Results

There were 169 valid responses collected from the
online survey, the results show that buses were the
major public transportation for the participants.
According to the responses, transit between bus and
MRT was the most frequent. As shown in Figure 1, over
90% of the participants were using e-tickets and
electronic stored value cards such as EasyCard, iPass,
and ETC.

To compare with Abdel-Aty’s study, we asked the
participants concerns when taking the bus. The results
suggested that the frequency of service and seat
availability were also recognized as necessary by local
participants.

Prototyping

Based on the results from the observation and survey,
a form prototype was developed as shown in Figure 3
and Figure 4. The key functions of CueCard included
Reminder, Seat availability, Transit route, Stored value,
Mile calculator, and Stop cue.

05

2452
A R

Figure 4: User interface of CueCard

Discussion and Conclusion

Preliminary results from this ongoing study suggested
that the passengers’ emphasis and desire of
information were different from the data providers and
should be taken into consideration. The following
analysis will be focus on the realization of the form
prototype for field testing.
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Figure 1: Scenario of this
guiding system. (a) Mobile HMD
with  monocular video see-
through (b) Surrounding virtual
instructor (c) Augmented mirror
which  could provide visual
feedback such as reflective
materials (d) rear camera of
smartphone

Figure 2: The hardware setting
of our system. It includes one
mobile head-mounted display and
two smartphones attached on
tripod.
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Abstract

This research based on mobile virtual reality device and
used the immersive visualization to conduct two
methods for observing their own movement: (1)
monocular video see-through and (2) augmented
mirror. By transmitting the image of reality to the
virtual environment, students can also observe their
own limbs movement via images of 1% person view and
augmented mirror (3™ person view) while observing the
instructors. This process of guiding achieves the goal of
watching and correcting the limbs movement in mixed
reality environment. The result of preliminary study has
shown that the augmented mirror is considered as a
helpful tool to display the information of body. Also,
preference of augmented mirror is higher than 1*
person view only.

Author Keywords
Mixed Reality; Tai-Chi Chuan; Guiding Limbs Movement;
Head-Mounted Display;

Introduction

Conventional way of learning activities, like imitating
the action of the coach directly or using video materials,
are not ideal in terms of the following aspect: the
action of coach and video materials are hard to observe



Figure 5: The design guideline of
virtual instructors and augmented
mirror: (a) No augmented mirror,
eight instructors surrounding the
user. Front left and front right
instructors are mirrored. (b) One
augmented mirror in front of user
and six instructors include a
mirrored one at left front. (c) One
augmented mirror in front of user
and one augmented mirror at the
left side of the user, all the
instructors’ positions were almost
same as (b) besides the left one
was moving back to avoid block
the line of sight.

due to occlusion. We took the advantage of Gear VR to
build a mixed reality system based on monocular video
see-through and tried to provide a portable learning
environment for Tai-Chi Chuan(TCC). Users could get
more exhaustive information on specified movements
which traditional materials—such as a 2D picture or
video—cannot provide. There are some research
concerning about guiding in physical activities. Chua et
al. [1] build a full-body training system in VR
environment and create the role of teacher in front of
students. Using self-image as a visual supplement to
help trainees refine their body has been proposed by
OutsideMe [2], which using external self-image to
improve dancer’s ability in a mixed reality system.

Implementation

There are three main parts of our system: Motion
Capture, Main App running on Gear VR with conversion
lens (approx. 150°) and Augmented Mirror App running
on smartphone. The purpose of motion capture was
transmitting the live performance of TCC master into a
digital performance for observing in HMD. The
augmented mirror app acquires image from rear
camera on smartphone and sends those image data to
main app in real-time. For the core of our system, the
main app running on HMD, receives the data from
augmented mirror app, then processing camera
calibration. At the same time, it applies the motion data
to virtual instructors and play frames captured by the
camera built in for see-through window. And finally,
those would be rendered to the display to giving the
immersive visual experience to user.

Preliminary Study
We conducted a study of comparison between different
settings which includes 3 kinds of interfaces (Figure 5).

12 participants (3 females & 9 males) took part in this
experiment, with ages ranging 21 to 26 (M=23.9,
SD=1.31). Each participant should finish three interface
in assigned order. Among each interface, every
participant completed 15 postures that were selected
from the 108 form of Yang-style TCC.

Conclusion

In this research, we developed a motion learning
system in mixed reality on mobile HMD. After that, we
conducted a user study. In subjective evaluation,
augmented mirror is regard as positive by participants
and thought as a helpful tool for motion learning in
contrast to use first person view simply.

totally disagree disagree neutral agree totally agree

Quesl. Do you like to use “the first person view” to learn
motion in mixed reality?

Ques2.Do you like to use “the first person view” and “the
front augmented mirror” to learn motion in mixed reality?

Ques3. Do you like to use “the first person view” and “the
front and left augmented mirrors” to learn motion in mixed
reality?

Quesa4. | think it is very helpful that using “the first person
view” to learn motion in mixed reality.

Quess5. | think it is very helpful that using “the first person
view” and “the front augmented mirror” to learn motion in
mixed reality.

Quesé. | think it is very helpful that using “the first person
view” and “the front and left augmented mirrors” to learn
motion in mixed reality.

Table 1: The subjective result of preliminary study. Six questions
about preference and helpfulness of 3 interfaces on a 5-point
Likert scale (5 indicates positive and 1 indicates negative)
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user study and show that our system is appropriate for
users.

Author Keywords
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ACM Classification Keywords
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HCI): Miscellaneous.

Introduction

Inspired by YouMove[1] which is a motion training
system, we consulted TCC experts and proposed a
physical training system for TCC, which captures users
movements by a Microsoft Kinect and weight-transfer
data by pressure sensing insoles. In addition, we
acquire standard movements through a motion capture
system which has better accuracy than Kinect, but our
training system still acquire trainees’ movements by
Kinect. Moreover, like Physio@Home[2], our system
offers various feedbacks, such as sensors’ visualized
information, guidance hints, and summary feedback
with a record review browser (Summary Feedback).

’



Finally, our system provides multiple stages for gradual
learning.

System overview

First of all, user has to wear pressure sensing shoes(see
Fig.1). Then, user can choose the starting practicing mode
or watching history mode. In the practicing mode, users
can first choose which movements they want to practice.
After choosing a movement, they enter a learning page
with real-time feedback which offers visual guidance of
skeleton and weight-transfer (see Fig.2). Moreover, we
collect personal data including user’s video, skeleton and
weight-transfer data during practicing TCC. After users
finish the practicing, we use those data to calculate a total
score and display those data in the specific page as the
summary feedback. In the history mode, users can loop
up what they practiced before, and they can still watch
the summary feedback per each practice.

Fig.1 The Environment of How Our System Sets

Prior User Study

We recruited 10 participants (6 males and 4 females)
between 20 and 25 years old (mean = 22.35 years,
standard deviation = 1.59). No participants had
experience with the study or system, or a TCC

background. After using our system for 1 hours, they
all understand the meaning of UI of weight-transfer,
and half of them think the skeleton become easy to
adjust. Moreover, their average score of awareness of
our skeleton feedback is 4.36(Score Range is 1~5); the
weight-transfer one is 4.64.

Fig.2 The User Interface of Our System

Conclusion and Future work

We have presented our physical training system for
TCC. Our work contributes a TCC training system with
body movements and weight-transfer guidance using
body tracking sensors. In future work, we will make
users control the system by the voice or hand gestures
instead of clicking mouse or keyboard.
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Abstract

Leap Motion is the state-of-art commercial gesture sensing
system which implements in camera-based sensing tech-
nique. However, Leap Motion has its limitation on sensing
area hinders user from the smooth interaction. To address
this issue, we propose Shadow, a low-cost proactive sens-
ing technique that allows sensors one-dimensionally mov-
ing and continuously repositioning to keep under the inter-
acting hand. To prove our concept, we built a conveyor belt
to shuttle the Leap Motion. Two studies are conducted and
the results reveal significant improvement in both coverage
area and accuracy.

Author Keywords
active; gesture sensing; machine adaptation; proactive
sensing

ACM Classification Keywords
H.5.2 [Information interfaces and presentation]: User Inter-
faces

Introduction

In-air gesture sensing plays an important role in the natural
interface. Among all techniques, Leap Motion, build on the
traditional camera-based solution, is considered to be the
most reliable and also the off-the-shelf solution. Leap Mo-
tion benefits for sensing without cumbersome wearing on



Figure 2: Task of user study 1:
users are asked to fill grids on
27-inch screen with their index
finger which is sensed by Leap
Motion with and without Shadow
system.

Figure 3: Task of user study 2:
users are asked to push buttons
randomly assigned on 27-inch
screen with their index finger which
is sensed by Leap Motion with and
without Shadow system.

STEPPER MOTOR

Figure 1: The Shadow system is a LEGO conveyor belt system
which is driven by the stepper motor.

hands but suffering for limited sensing area. While hands
are out of the sensing area, the detection fails in two ways:
the virtual hand on the screen either disappears or is shown
in incorrect gesture. Hence, users need to visually track the
physical hands and also the virtual hands in the screen,
leads to interruption of the experiences and reduces the
immersiveness. To solve this problem, adding cameras in
the environments to capture gestures could be a common
solution; however, it requires extra cost.

Inspired by proactive sensing [1], this paper introduces a
novel and low-cost approach, Shadow, which allows the
camera-based sensor to move in one-dimensional space
along a LEGO conveyor belt. Studies revealed that Shadow
has significantly enlarged the interaction space and en-
hances the accuracies.

Shadow

We built a conveyor belt to move camera-based sensor
one-dimensionally, which is driven by a stepper motor. The
conveyor belt is 36 cm length which is sufficient for inter-

acting in 27-inch LCD and its highest speed is 23 cm per
second. The circuit and the motor cost around 2700 NTD
which is cheaper than buying another LEAP Motion.

Evaluation

Two eight-participants user studies were conducted to com-
pare the performance in two conditions, interacting with a
27-inch screen by Leap Motion with and without Shadow
system, under counterbalanced conditions. User study 1
shows a significant difference in sensing area (100% vs.
89.7%), and user study 2 shows that Shadow has signifi-
cantly improved the sensing accuracy (92% vs. 82%).

Conclusion

We introduced Shadow, proactive sensing by allowing the
camera-based sensor to move one-dimensionally. The re-
sults of evaluations show that Shadow has significant im-
provement both on interaction space and accuracies. Fu-
ture works consider 1) extending the movement of Shadow
from 1D to 2D space, and 2) enhancing the stability and
speed of the Shadow system.
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Abstract

Low logging rate of diary is a general problem when
conducting diary study. We designed a social
game-WWaG to enhance logging rate of electronic diary.
The results of six-week experiment indicate that WWaG
can enhance logging rate of diary by over 16%.

Keywords
Electronic diary; Persuasive technology; Social game.

Introduction

Diary study is often used to collect longitudinal data in
medical research. In the Human-Computer Interaction
(HCI) domain, it can also be used to collect data of user’s
behavior and experiences. Even though it is an important
research method, how to persuade participants keep in
diary is the main challenge. For example, in Arthur’s
research, only 11% diary data is record correctly. Low
logging rate of diary might result in missing data which
make analyze become difficult and meaningless.

According to the past researches, it is an important issue
to improve diaries’ logging rate. Some research focus on
influence of different user interface, and the result shows
that electronic diaries have higher logging rate then
paper diaries. However, still few researchers investigate
how to enhance logging rate about electronic diary.
Improving logging rate require individuals to build a new
behavior style, therefore, it belongs to research issue of
behavior change. Our approach is to design an electronic
diary system—WWaD (Figure 1) and a social
game—WWaG (Figure 2) base on Fogg’s persuasive
strategy to enhance motivation in logging diary data.

System Design

WWaD is a cross-platform electronic diary system for a
club leader to create forms and invite club members to
film it. It can be used with WWaG. WWaG is a cooperative
game, which has four members in each team. Members
move freely on the game map, finding hidden foods to
feed team virtual pet. Members’ game points are
consumed when they are moving in virtual world.
Members get game points automatically after they
achieve target behavior (log in diary items). The design
concepts of WWaD and WWaG are described in Table 1.



W1 W2 W3 W4 #n
S1 0] 0] 0] 0] 5
S2 X X X X 8
S3 X (0] o o 2
S4 0] X 0] 0] 3
S5 0] 0] X 0] 3
S6 0] (0] o X 3
S7 X 0] X 0] 1
S8 0] (0] X X 1

Table 2: 8 kinds of sequences of
participants involve or not in the
WWaG. O means involve in; X
means not.

Est. t D

INtere , 590 1.80  0.112
ept

With 5 165 311 0.003

game

Table 3: Analysis of sequence 1
and 2; logging rate would improve
16.5% associate with WWaG

Est. t p
Intere 676 3.01  0.013
ept

With 5178 3.95  0.000
game

S3  0.034 0.107 0.918
S4 -0.012 -0.04 0.968
S5 -0.203 -0.70 0.505

Table 4: Analysis of sequence 3 to
6 - log-in rate would improve
17.8% associate with WWaG.
Compare with sequence 6,
different sequence would not bring
significantly improve for logging
rate.

Strategy System Design
Tunneling Multi-media for yoga practice(WWaD)
Suggestion Diary Submission Reminder(WWaD)

Visualize the diaries

content(WWabD)

Self-Monitoring analysis of

Acquiring game points through diary
submission. Search for food to feed virtual
pet, and the pet's appearance will
change.(WWaG)

Conditioning

There are four members in each team,
cooperating to feed their pet through chat

Surveillance . . .
room in game and perusing for higher

rank among other teams.(WWaG)

Tablel: Fogg’s strategy [1] an our system design
Research Method

In order to verify the effect of WWaG, we invited 31
participants from yoga club of National Taiwan University
to record their yoga practice details, sleep-satisfaction,
and emotion states. The diary includes seven short
questions. The experiment has two stages. In first stage
(Baseline step), participants installed WWaD on their
smartphone and used it without WWaG for two weeks. In
the four-week second stage, we assigned participants to
use WWabD along with WWaG in several weeks. In the
end, there are 8 members in group A which don't apply
WWaG; 18 members in group B which have several
weeks use WWaD with WWaG. Members are assigned to
teams again once a week. Finally, there are 26
participants complete to whole experiment.

Result and Discussion

Participants’ diary logging rate is calculated by date. In
the second stage, averagely logging rate is 64.5%
(SD=31.1%) when WWaG involved. Averagely logging
rate is 54.7% (SD=38.0%) without WWaG. There are
total 8 different kinds of sequences of participants

involve or not in the WWaG (Table 2). We select six
sequences (S1~S6) to analyze participants’ diary data.
There are total 4,116 data for 21 participants in 28 days.

To analyze the improvement that generate by WWagG,
first, we use matching principles according to
participants’ logging rate in first stage. Analyze data of
members who have WWaG in four weeks and members
without WWaG by using SPSS Linear Mixed Model (LMM).
The result (Table 3) shows that members’ logging rate
has significantly improve 16.5% (p<0.01) while
associating with game. We than apply LMM to analyze
logging rate from sequence 3 to sequence 6(those
participants all have a week not using WWaG). The result
are similar (Table 4), which shows significantly growing
logging rate about 17.8% (p<0.01). The collected
responses from post-study questionnaire also support
the result. There are 63% of participants agree or
extremely agree logging more diary because of WWaG.

The research also investigates the reason of effect using
social game. The result presents that social factor takes
55.0% of participants’ motivation about playing
game(“team cooperation=28.2%,";"team competition
=26.8%"). Gaming factor takes 31.5% (“feeding virtual
pet=17.4%", “exploring map=14.1%").
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Abstract

This paper presents a field
study from the
perspectives of scooters in
Taipei. With the time-lapse
cameras and GPS
application attached on the
scooters, fruitful data and
use patterns were revealed.
By enlisting these
connected things as the
“co-ethnographers” [1],
designers could extend
their vision to where the
traditional observation and
interview can hardly reach
[1], and gain a better
understanding on people’s
everyday practices and the
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relationships among things and people.
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Introduction

As several sociologists [3] and HCI researchers [2]
have pointed out, people’s everyday practices and
appropriations often play essential roles in the
innovations. The unique appropriations and

the creative solutions for unexpected situations not
only embody people’s creativity, but also indicate

designers a more grounded way to understand people’s

livedworld. In order to access this fruitful field, several
user-focused approaches were done with interviews
and participant observation. However, sometimes,

people could only tell half of the story. For the other

part, as the IoT research team - ThingTank argued, we

should ask the things instead [1]. In the emerging
future of IoT, the “Things-centred Approach” was

proposed as a potential way for designer to cooperate
with these connected things and access the complex

but inspiring data world from the perspectives of things.



Figure 1,2: The time-lapse
cameras (Yi Action Camera) were
attached to the scooter.

Figure 3(left): Participant was
picking his girlfriend up; Figure
4(right): Participant was buying a
drink from the beverages shop.

Figure 5(left): The helmet acted
as the accessary for both people
and the scooter; Figure 6(right):
Participant was using the smart
phone.

Figure 7(left): Participant and
scooter cooperated seamlessly;
Figure 8(right): When the
scooters stopped for traffic lights,
the street vender walked through
the scooters and sold flowers to
the motorcyclists.

Research Methods

In Taiwan, the scooter is widely interweaved with the
cultures and people’s everyday life. With its mobility
and cultural characteristics, the scooter was selected as
the co-ethnographer to access the daily practices
around scooters and people. The time-lapse cameras
(Yi Action Camera) were attached to scooter handle to
collect data (see figure 1,2). At the same time, a smart
phone with GPS App was given to the participants.
Instead of only addressing on the visual data [1], the
diverse data of image, time and location mapped out a
clearer picture with richer contexts.

Current Findings

Currently there were 1 pilot participant and 2 official
participants have done the 3-days-long observation.
With 5000+ photos and the GPS routes, several
insights and patterns were revealed.

The Vertical Practices and Parallel Practices

The daily commute used to be seen as the vertical
(main) practice supported by scooters. However, there
were also various parallel practices emerged and
reshape their daily routes. For example, on the route
between home and working place, they also passed by
a supermarket for groceries, made a detour for picking
girlfriend up (see figure 3), or stopped by the
beverages shop to buy drinks (see figure 4).

The Ecosystems of Things

Similar to humans, things also cooperate with each
others and unit as various ecosystems in different
practices. For example, the helmet, rag, raincoat
tended to be stored and moved together. During the
ride, the helmet performed as the extension of scooter
but also became the accessary of human (see figure 5).

Likewise, the smart phone not only served as people’s
accessary, but also supported the scooter with maps
and indicated its location (see figure 6).

The Changing Roles of Things

The roles of scooters and people are changing under
different contexts. For example, on the move, people
and their scooter were highly connected. In the
meanwhile, scooter acted as the extension of human'’s
limbs, while people thought and reacted in a “scooter-
like” way (see figure 7). However, when people stopped
for traffic light, their roles also changed. Scooter acted
as a seat rather than human’s extended body, and
human became more ‘human-like’ and engaged in
other practices, such as browsing Facebook or even
buying flowers from the street vendors (see figure 8).

Further Research

A data-analysis workshop will be held with scooter
users, designers and anthropologists. From the
perspectives of Sociology and Anthropology, the found
patterns will be implied in the further design activities.
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Abstract

With the growing use of social website, more and more
types of information shared on the Internet. Unlike text
and photo commonly used for people, some social
platform let users to interact by drawings. Even without
reveal personal information, we can still capture the
characteristics of each user by their drawings.

This work tries to use the public data on this kind of
website and train a convolution neural network model
to predict the gender of user. By utilized Keras deep
learning framework, we achieved about 60% of
accuracy.

Author Keywords
Gender Detection; Machine Learning; Social Multimedia.

ACM Classification Keywords
H.5.m. Miscellaneous.

Introduction

With the growing popularity of social network sites,
people often share their status with friends by variant
types of information. Unlike most of photo and video
are taken from the real world where we lived, some
people like to share their illustrations with friends. This
not only makes them "escape" from the real world but
also make the interactions happier.



There are some famous illustration social platforms, like
pixiv, Niconico Seiga, DeviantArt. With the growing
number of users, even without revealed too much
personal information, it is still possible to identify the
characteristics of users by their drawings.

This work crawled user profiles and utilized public open
data, tried to train a convolution neural network model
to guess the gender of illustrators by their drawings.

Previous Works

Matsumoto et al. proposed a llustStyleMap to map images
on pixiv based on the similarity [2].

Chu and Chao do a classification of "mangas (comics)"
based on drawing line styles [1].

Method

The Dataset and User Profile Crawling

Instead of crawling data from the website, we used the
"Nico-Illust dataset" released by DWANGO company,
which consists 386,932 images and 1,391,394 tags in
this dataset. Because this dataset doesn't provide any
information about illustrators, what we have is the
user_id. Therefore, we registered an account and write
a crawler to crawl profile pages of each author to get
their gender.

Image Preprocessing
We convert all images into gray scale and resize them
to fit into a square with size s. The longer side will be

resized into s. The image width/height ratio is reserved.

Then, paste the resized image into a s by s white
backgrounded square, and push the image to upper or
left, keep the white background on the bottom or on
the right side. Finally flatten the squared image into a
1-dimension vector to represent the image.

Divide into Training/Testing Sets

Because the number of female samples is much fewer
than the male ones, to make training data balanced
with gender, we used some methods to generate
balanced training/testing sets.

The Learning

We used the Keras deep learning framework installed in
our lab server, and modified the example file
"mnist_cnn.py" provided by Keras to do experiments.

Conclusion

In this work, we use the open data and deep learning
framework to guess the gender of illustrators by their
drawings.

The baseline of gender guess problem is 50% accuracy,
but this work only achieved up to 60%, so we can think
this is a challenging problem and a huge improvement
is still expected.

In future work, we will try to classify the gender of
characters in the drawing. By considering this work
together, we can try to find the relationships between
gender of illustrators and content of their drawings.
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Interactive Mediator for Assisting Multiple
Users Negotiation in Smart Environments

- —--— —

; Communication and Dialogue g

Events

I

Figure 1. The social conflicts based on the communication model.
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In this paper, we describe a study exploring the social
conflict issues which occur when multiple users stay
together in a shared environment. Recently, connected
products and services are becoming maturing and
popular. One of the important research topics and
applications is the intelligent environments, such as
smart home. With an increasing number of studies on
this trend, more and more advanced technologies are
being developed to learn users’ preferences and provide
personal services, such as [3]. However, most of these
systems are mainly designed with a single user in mind
[4]. Take the mode function for example, it is
implemented in many systems to trigger specific
settings automatically when the predefined events
happened, such as changing to away mode to turn off
AC and turn on the security system when everyone
leaves home. However, many users found that it really
only works if the house is one large unit with one

occupant (e.g.[1]). People seldom live alone. Most of
the time we live with others in the shared spaces. It
becomes changes when they have different preferences
on the usage or settings of the shared spaces.

Permission to make digital or hard copies of part or all of this work for
personal or classroom use is granted without fee provided that copies are
not made or distributed for profit or commercial advantage and that
copies bear this notice and the full citation on the first page. Copyrights
for third-party components of this work must be honored. For all other
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Recently, some researches have focused on the

complexity of social conflicts in domestic spaces
(e.g.[4][5]). Three challenges in assisting people to
resolve the problems have been identified. First, the
system must be able to learn every member’s
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Figure 2. The user interface of the interactive mediator
for assisting people to negotiate in advance.
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preferences and use that data to detect conflicts.
Second, the system should also be able to provide
suggestions to help users find the shared interests.
Third, since an individual’s needs and preferences
would change over time [6], this makes it difficult for a
computing system to make correct predictions in fitting
everyone'’s needs all the time. Therefore, rather than
automatic calculation, to invite user(s) in the loop [2]
might be a better approach to help people discuss and
find the suitable solutions for the situations.

To address those challenges, in this
research, we first investigated the context
of conflicts in shared spaces through

0

Elaine

" " @ w contextualinquiries and diary studies. We
Reach Agreement:) visited 10 families to understand their
Fan: Airflow
5 daily routines and recent experiences of

conflicting with other family members. In
order to acquire more details of the social
Soul interactions, we also recruited 10 design
students to record the events they
encountered conflicts with other people.

Negotiate

Through the analysis on the 56 cases
collected from their daily lives, we
identified four factors that might lead to
conflicts (see Figure 1). Based on the results, we
designed the user interface (as shown in Figure 2)
which the smart system could detect the conflicts and
invite the users to discuss and negotiate.

In order to understand users’ feedbacks on the
proposed design, a user study with the Wizard of Oz
approach was conducted and compared to face-to-face
negotiation. There were six users participated in pairs.
The results show that the graphical representation of
everyone'’s preferences helped to increase users’

understanding and empathy in resolving conflicts. Real-
time interaction also made it easier for users to
understand the other’s intentions. For most of the
participants, they thought this design could facilitate
their communications and help to generate suitable
resolutions in advance.
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