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Beliefs
Biases

Perceptions

We all sec
the world
differently

Truth === non truth
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There are five steps to the scientific metho

Adentify a problem
MAResearclthe problem
A-ormulatea hypothesis

AConductanexperiment

MReachaconclusion

12



problem ??? penitorch
doesn't:work

You think back to the last
time your pen torch didn't
work, andyou remembethat
it was becauseof worn-out
batteries

You guess that worn-out
batteries is the reason this
time aswell

So you get some: new batteries
from the drawer: next! to your
bed and replace: the: ones In
your pem tarch.

Oh! penitorch-works

13
finished the greatbook



you're faced with the problem |dentify aproblem
of not being able to read /

because your pen  torch

doesn't work, and you're not

happy about it.

You think back to the last

time your pen torch didn't

work, and you remember /
that it was because of worn -

out batteries .

Research the problem.

You

your
pen torch isn't working

now, soyou get some new _
batteries from the drawer « Conduct an experiment.

next to your bed and
replace the ones in your pen
torch.

Oh! Your pen torch works . < Reacha conclusion

14
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Do Background research

Construct Hypothesis

Test with an exp@

ki

Analyze results, Draw Scientific method
conclusion
"

Think! Try Again
A

Hypothesis is True Hypothesis is False
or partially-true

Report results

Communicate your

results

15
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1- Find what you lovgPassion)

BRAIN TUMOR




2- Where Is the problem

A My coach is angry

A My grandmother was dead
A My pet has disease

Al pay a lot in transportation
A | travel with Uber a lot feeling unsecure
A No nol get bored from programing

18



2 What is the impact of your GP

Impact

A Good Impact Project

Users of project
2 Y% 2 Y 7 Y 7

"

!

MSC, PHD

Undergraduate

A good undergraduate project must have a wide range of users

19



2- FInd a reasonable motivation

Motivationi Market1/3

A A real companyequest to solviéds problem
(Rare case, depends on strong relationships ir

Egypt) )
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Motivation 2/3

A A real problemall people face direct and
clear like (Water shortage, electricity
control, Car accidents, GAS smuggling)

https://technews.acm.org/archives.cfimZ6£909-sep/sef6-2019html

*May Require Paid Registration

British Farm Moo-ves into New Tech with 5G Collars on Cows
ABC News

James Brooks

September 4, 2019

Researchers at the Agricultural Engineering Precision Innovation Center in
the U.K. are testing next-generation mobile technology aimed at helping
make dairy farming more efficient. They fit a herd of 180 cows with
wireless monitoring collars that work like fitness trackers, recording the
bovines' movements and eating habits, and sending the data to the cloud
using 5G mobile network signals. An algorithm then analyzes the data,
enabling farmers and veterinarians to see information via a smartphone
app, increasing their productivity and reducing the manpower needed to
keep tabs on the herd. Said the Center's Mark Gough, "Having the data
available to your phones, to mobile devices, just makes it that much more
accessible, much quicker.”


https://technews.acm.org/archives.cfm?fo=2019-09-sep/sep-06-2019.html

Motivation 3/3

A A questionnairdire the motivation of the
idea either statistically from organization
(FDA, Unicef( F Hoc b déf dopenbfi B

students.
Proportion of deaths due to cancer and other causes, Canada, 2012 a UNEM PLUYMENT |N EGY PT ﬁ
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3 Who try to solve it

A Here comes importance of academic
background.

A READ and READ and continue reading.
AHELL, it is enough readingaaal




What to read first

Wiimote and Kinect: Gestural User Interfaces add a
Natural third dimension to HCI.

Rita Francese
University of Salerno
via Ponte Don Melillo, 1
Fisciano (SA), ltaly
francese@unisa.it

The recent diffusion of advanced controllers, initially de-
algned for the home game console, has been rapidly followed
by the release of proprietary or third part PC drivers and
SDHKs suitable for implementing new forms of 30 user in-
terfaces based on gestures. Exploiting the devices currently
available on the game market, it 8 now possible to enrich,
with low coat motion capture, the user interaction with desk-
top computers by bullding new forms of natural interfaces
and new action metaphors that add the third dimension as
well as a physical extension to interaction with users. This
paper presents two systems specifically designed for 3D ges-
tural user interaction on 3D geographical maps. The pro-
posed applications rely on two consumer technologies both
capable of motion tracking: the Nintendo Wil amd the Mi-
crosoft Kinect devices. The work also evaluates, in terms of
subjective usability and percelved sense of Presence amd Tm-
mersion, the effects on users of the two different controllars
and of the 3D pavigation metaphors adopted. Results are
really encouraging and reveal that, users feel deeply iImmerse
in the 30 dynamic experience, the gestural interfaces quickly
bring the interaction from moviee to expert style and enrich
the synthetic nature of the explored environment explolting
user plvsicality.

lgnazio Passero
niversity of Salermo
via Ponta Don Melilo, 1

Fisciano (SA), ltaly
ipassero(@unisa.it

Genoveffa Tortora
University of Salerno
via Ponte Don Melillo, 1
Fisciano (SA), ltaly
tortora@unisa.it

nect, Wilmote, Human Computer Interaction, Empirical Eva-
luation.

1. INTRODUCTION

Om the first day of Apeil 2011, Google was announcing
the revolutionary Gmail Motion Beta application. Thanks
to standard webeams and Google's patented spatial track-
ing technology, Gmail Mothon claimed it would detect wser
moverments and translate them into meaningful characters
and commands. Despite the April Fool character of this an-
nounce (one of the authors need to confess that, forgiving
the particular day, he tried to experiment the announced
service), on the supporting website [4] there are sentences
referred to gestural interfaces that sound indubitably inter-
esting: “Easy to learn: Simple and intuitive gestures”, “Im-
proved productivity: In and out of vour email up to 12%
Faster™ a8 well as “Increased physical activity: Get out of
that chair and start moving today™.

Becanse of its main typewriting nature, the mailing activ-
ity, 1s not the best target for benefiting of a gestural inter-
face, but the techmology s now mature and offers new con-
sumer hardware that can easily support applications based
on matural human computer interaction. Traditional GUls

SR (R — S P W N S T R e —— S Y W
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Reading paper seguence

2

5. CONCLUSION

The recent diffusion of comsumer game controllers that
affer motion tracking functionality amd the release of con-
nection drivers and SDRs and represent wonderful oppor-
tunitkes for implementing amd experimenting new forms of
A0 user interfaces based on gestures. o this paper, Wing
and King applications, as well as the associated navigation
metaphors, have been presented amd evaluated in terms of
subjective usability amd perceived sense of Presence amd
Immerston. The proposed applications adopt user mothon
tracking via the Nintewdo Wil and the Microsoft Kineet de-
viees, The two Bing map navigators proposed just represent
the ceeasbon for experimenting 30D gestural interfaces amd
their usability as well as assessing the effects on user Semse
of Presence and lmmmersion in a svothethe 30 environment.

Results of the evaluation performed via standard gues-
tionnalres are really encouraging and, also considering the
natural satisfactbhon boost related to the novelty of Kinect
controller, suggest that the more the nterface s natural
and involves thelr body i the action, the more the wser
are satisfied and Involved in the 3D maps navigatbon ex-
perience. Important suecess usability fuctors found are the
ease of wse of the King system and the deep lwvolvement
his gestural interface induces in wsers., Lesson learnt with
this experbence suggests to avoldd, when possible, the clas-
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1. INTRODUCTION

O the first day of Apeil 2011, Google was announcing
the revolutionary Gmail Motion Beta application. Thanks
to standard webeams and Google's patented spatial track-
ing technology, Gmail Motbon claimed it would detect wser
moverments and translate them into meaningful characters
and commands. Despite the April Fool character of this an-
nounce (one of the authors need to confess that, forgiving
the particular day, he tried to experiment the announosd
service), on the supporting website [4] there are sentences
referred to gestural interfaces that sound indubitably inter-
esting: “Easy to learn: Simple and intuitive gestures”, “Tm-
proved productivity: In and out of vour email up to 12%
faster” as well as “Increased physical activity: Get out of
that chair and start moving today™.

Becanse of ita main typewriting nature, the mailing activ-
ity, is not the best target for benefiting of a gestural inter-
face, but the technology ks pow mature and offers new con-
sumer hardware that ean easily support applications based
on natural buman computer interaction. Tradithonal GUls
adopt mouse and keyboard building the interaction with the
user on artificial elements like windows, menws or buttons.
Natural user interfaces disappear behind the content, and
direct manipulation style (e.g., touwch, voles commands amd
gestures) is the primary interaction method adopted [2, 10].
Dieapite that, too often the window fieons /mouse metaphors
contaminate the gestural interfaces vanishing thelr eficacy
[25], the user is involved in a fustrating esperience: the
motion capture based interface fails in being effective sinee
it's used only for mimicking the classic mouse interaction.
Indeed, differently from artifacts (e.g., documents, pictures,
videos, etc. ), the cursor arrow s not a good target for
direct manipulation nterfaces. Taking a look at game mar-
ket, the game consoles capable of motion capture (almest
all now) limit the window ficon nteraction only to the basic
operations (eg., game menss and console administration),
and offer to the plavers gaming experiences based on the
analogies between control gestures amd the real ones.

In this paper, we describe two applications that adopt ges-
tural interaction for controlling user navigation of Bing maps
[11]. The two applications, Wing (Wihmote Bing) and King
[Kinect Bing), represent the occasion for experimenting.
in the context of 3D environments, two natural interfaces
based on two consumer controllers: the Nintemdo Wil Re-
mote (also known as Wikmote) [19] and the Microsoft Kinect
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Figure 6: The results of CSUQ guestlonnalres,

Table 2: CSUQ categories detalls
[ R

sk INFO [ INTERF |

1 [ u [ [T o i o
Wing | 513 ) 108 | 485 | 171 | 5.17 | 0.94 ‘ri‘_? L33
King | 5.78 74 | B9 078 | 5.4 | 082 | 6.25 | 0.85

the other with the LAND one. After each task, all partiei-
pants filled the ASCH, the CSUG guestionnaire amd answered
the questions from Witmer and Singer guestionnairve [30] re-
ported in Table 1. Let ws point out that gquestion 4 results
has heen reversed before aggregating the DF category.

4.4 Results

The first good impressions on the wsahility of the proposesd
aystems were collected during the experiment by listening
at participant comments and observing their behaviours.
These insights were lately confirmed by examining the ques-
thionnaires answers. Figure 5 shows the boxplots depleting
the AS() results that gave a preliminary bdea about task
difficulties, user preferences and perceived usability of the
proposed interfaces. The users globally assigned really high
aoores to hoth systems but the efects of the King feadback
mechanism (the paper asroplane) brought higher the INFO

nanmn anmnadatad #a Wine sannsst b e assee addd s Ten ol
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Academic Motivation 1/2

A Challenges that was not yet covered in some
papers.

A Future work of some paper.

A Algorithms, or techniques that can fire
ideas. e

Surveysand Scripts
guestionnaires Background

Market Meed i Academic

flotivation ‘ 27




Find an academic background in the world
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Academic Motivation 2/2

TRing: Instant and Customizable Interactions with Objects
Using an Embedded Magnet and a Finger-Worn Device

Sang Ho Yoon, Yunbo Zhang, Ke Huo, Karthik Ramani
School of Mechanical Engineering, Purdue University
West Lafayette, IN 47907, USA
{yoon87, zhan2014, khuo, ramani} @purdue.edu

CONCLUSION

We have proposed an instant and customizable interaction
mechanism through a finger-worn device. Employing a mag-
netic sensing technique with a particle filter, we obtain 3D
fingertip tracking around the magnet. To this extent, we
bring interactivity to objects by simply embedding a mag-
net. Through evaluations, we have verified system accu-
racy (8.6 mm in 3D space) as well as user performance (but-
ton: 92% accuracy, cursor control: 91% accuracy). We also
showcase our approach of making various objects interactive
with high customization flexibility. We believe that our work
will benefit novice interaction designers as well as general
users who want to quickly implement a personalized physi-
cal interface without deeper knowledge of electronic compo-
nents.

HandMark Menus: Rapid Command Selection and Large
Command Sets on Multi-Touch Displays

Md. Sami Uddin!, Carl Gutwin!, and Benjamin Lafreniere?
!Computer Science, University of Saskatchewan 2Autodesk Research
Saskatoon, Canada Toronto, Canada
sami.uddin@usask.ca, gutwin@cs.usask.ca, ben.lafreniere@autodesk.com

Our work shows that the hands, and people’s intimate
knowledge of them, are an wunder-used resource for
interaction. We demonstrate that hand-centric interfaces are
feasible, can be faster than standard techniques, and are
preferred by users. Techniques using hands as landmarks can
improve the performance and usability of interfaces for
tables and other multi-touch systems.

29
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RESEARCH-ARTICLE

Beach volleyball serve type recognition
¥ in o f

Authors: L. Ponce Cuspinera, Sakura Uetsuji, E. ). Ordonez Morales Daniel Roggen

Authors Info & Affiliations

Publication: ISWC "16: Proceedings of the 2016 ACM International Symposium on Wearable Computers s September 2016
s Pages 44— 45 « https://doi.org/10.1145/2971763.2971781

995 A 199 . ”

ISWC "16: Proceedings  ABSTRACT
of the 2016 ACM...
Beach volleyball serve We present results on beach volleyball serve recognition and classification from a wrist-worn

type recognition gyroscope deployed with semi-professional beach volleyball players. We trained a template-
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wrist-mounted sensors as players generally do not wear
gloves. We are not aware of prior work looking at wearable
beach volleyball serve detection and classification. This
paper is a preliminary investigation of: 1) which sensors and
sample rates are most appropriate for this sport; i1) whether
it 1s possible to distinguish serves from null class; ii1) what
1s the potential to actually distinguish between serve types.

METHOD

A gyroscope sensor is placed on the forearm as shown in
Figure 1. Eight players in two groups were asked to serve
several times, after warming up, using a particular type of
serve within two minutes, and this procedure was repeated
for four different serve types: 1) long serve, ii) long serve
with topspin, ii1) short serve, and iv) short serve with

m
ey Threshel

1501 "4
- St Dt rosle R

Figure 3: Parameter optimization for ‘long serve’.

With the appropriate parameters selection we used WLCSS
to evaluate its effectiveness to recognise the ‘long serves’.
We ran the algorithm using the ‘long serve’ template
against a collection of data that included only ‘long serves’.
The results show that the system can detect all of the 23
‘long serves’ present in the dataset and avoids detecting any
other null class events (e.g. hitting the ball to remove sand,
a move often made by players prior to serving, is not
detected). This shows the effectiveness of the parameter
optimization.

Serve Detection
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Figure 4: Use of WLCSS to detect long serv;as. The
template is presented in red and ‘long serve’ instances

Figure 2: Reference templates for different types of
serves (left to right): i) long serve, ii) long serve with
topspin, iii) short serve, and iv) short serve with topspin.

In order to spot and later distinguish serves we used a
template matching approach based on a Warping Long
Common Subsequence (WLCSS) algorithm [4]. The
WLCSS algorithm matches a given template with a set of
raw data and computes a matching score based on a given
reward for a close match. A matching score above a
threshold indicates that the template has been spotted. The
templates for all four types of serves are shown in figure 2.

CONCLUSION

We identified that the gyroscope sensor can be used for
beach volleyball serve detection. A high sample rate is
needed (evaluation not reported). While we used 300Hz
here, higher sample rate would be beneficial since the
events are very short. We found out that a template
matching approach is well suited to detect serve events of a
given kind without picking up events in the null class. Our
preliminary results indicate that serve style classification
may be possible with this template matching approach.

Future improvements include using semsor nodes with
internal memory to make the data collection more reliable
at higher speeds as it would not be limited by the Bluetooth
bandwidth. Combining acceleration with gyroscope could
also allow us to have better statistical information regarding
serving and the players’ technique in other parts of the
game (block, attack, and defense).

While we asked players in the warm-up to perform serves

of a specific kind, it would be necessary to have an expert

visually verifying this, as it is not uncommon for novice

players to aim for a given serve type but produce another

one by mistake. A wearable beach volleyball assistant could

be built on this approach to provide statistical information 31
about effectiveness of their serves during game play. about

the technique used while playing, etc.
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Academic Motivation References

What Makes a Good Reference? For a Good Reference, You Should .
"Yes" to Every Question

Does your reference come from a credible/sauide? a v oi d

not publishing in credible sources) Yes / No
Is your reference curréftZears max Yes / No
Is your reference objectively writténgsmtowards one point of view? Yes / No
Is your reference freerabr? Yes / No
Does your reference propeéys original sourcesagiarism Yes / No

the reference easy for other people to find osabtdin‘bookee
papers

Yes / No
33



: : : . For a Good Science Fair Project Questic
What Makes a Good Science Fair Project Question? o ject Q
You Should Answer "Yes" to Every Quest

Is the topic interesting enough to read gbhmue ot topics within last 5 years) Yes / No

Yes / No

Can you measure changes to the important factors (variables) using a number that
represents a quantity such as a count, percentage, length, width, weight, voltage, Yes / No
velocity, energy, time, etc.?

Can you design a "fair test" to answer your question? In other words, can you change
only one factor (variable) at a time, and control other factors that might influence your Yes/ No
experiment, so that they do not interfere?

Is your experiment safe to perform? Yes / No
Do you have all the materials and equipment you need for your science project, or will Yes / No
you be able to obtain them quickly and at a very low cost?

Yes / No
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: Information System -
: Information Technology DEVELOPMENT
: Computer Engineering :
: Computer Science
: Software Engineering

Computing Curricula 2005

More Theoretical More Apphed
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Computing

» o Security s S 7 2 Digital Transformation\ \
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Figure 2.2. A contemporary view of the landscape of computing education
Legend: Curricular reports: CE=computer engineering, CS=computer science; CSEC=cybersecurity;
IS=information systems; IT=information technology, SE=software engineering; DS=data science (under development).
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Mobile Apps SWE

Mobile Apps (Sherbrooke) — Sandeep Kuttal

Time Track Presentation
SEIP Large-scale Empirical Study on Industrial Fake Apps
16:00 @ Chongbin Tang, Sen Chen, Lingling Fan, Lihua Xu, Yang Liu,
Zhushou Tang and Liang Dou
16:20 SEIP Practical Android Test Recording with Espresso Test Recorder
’ @ Stas Negara, Naeem Esfahani and Raymond Buse
Mimic: UI Compatibility Testing System for Android Apps
16:40 Technical Taeyeon Ki, Chang Min Park, Karthik Dantu, Steve Ko and Lukasz
Ziarek
IconIntent: Automatic Identification of Sensitive UI Widgets based
17:00  Technical on Icon Classification for Android Apps
' Xusheng Xiao, Xiaoyin Wang, Zhihao Cao, Hanlin Wang and Peng
Gao
Journal Studying Bad Updates of Top Free-to-Download Apps in the Google
17:20  First Play Store
@ Safwat Hassan, Cor-Paul Bezemer and Ahmed E. Hassan
Navigation-aware and Personalized Prefetching of Network
17:30 NIER Requests in Android Apps
' @ Ivano Malavolta, Francesco Nocera, Patricia Lago and Marina
Mongiello
17:40 Discussion
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SWE Testing

Test Selection and Prioritization (Duluth) — Robert Feldt

Time Track Presentation
SEIP Improving Test Effectiveness Using Test Executions History: An
16:00 @ Industrial Experience Report

Armin Najafi, Weiyi (Ian) Shang and Peter Rigby

. FastLane: Test Minimization for Rapidly Deployed Large-scale
16:20 Technical ~ Qnline Services
| @ Adithya Abraham Philip, Ranjita Bhagwan, Rahul Kumar,
Chandra Sekhar Maddila and Nachiappan Nagappan

Technical  gealable Approaches for Test Suite Reduction

Emilio Cruciani, Breno Miranda, Roberto Verdecchia and Antonia

PR
@ @ Bertolino

16:40

SEIP Using Ma(;hine Learning to Recommend Correctness Checks for
17:00 Geographic Map Data

' @ Abhaya Parthy, Leopold Silberstein, Emily Kowalczyk, John Paul
High, Adithya Nagarajan and Atif Memon

17:20 Technical A pramework for Checking Regression Test Selection Tools
@ Chenguang Zhu, Owolabi Legunsen, August Shi and Milos Gligoric
1740 Journal ConTesa: Directed Test Suite Augmentation for Concurrent Software
74 First Tingting Yu, Zunchen Huang and Chao Wang

17:50 Discussion
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