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RESEARCH METHODOLOGY:
Base Terminologly




Methodology - the study of the methods invnluecl in some field,
endeavor, or in problem solving |

="

Method - a (systematic ?) codified series of steps taken to complete
a certain task or to reach a certain objective

MEthﬂdﬂlﬂgy I5:getined as; * a collection of theories

W "the analysis of the principles of me!hﬂds concepts of Ideas :
rules, and postulates employed by a discipline”; :

W "the systematic study of methods that are, can ‘ Eﬁ:gf:r:fgslif;;‘::;;
be, or have been applied within a discipline”; or

W "a particular procedure or set of procedures." * critique of the Individual methods

Met Imdulu:-gv refers to more than a simple set of methods;
it refers to the rationale and the philosophical assumptions that underlie a particular study.

In recent years methodology has been
increasingly used as a pretentious

substitute for method in scientific and [Wikipedia]
technical contexts




Natures of Scientific Method

The “scientific method” attempts to minimize 1he,i“hfflyuenee
of the researchers’ bias on the euteeme;eff’en experiment.

@ The researcher may have a preference for one
outcome or another, and it is important that this
preference not -*-:!"35 ‘the results or their interpretation.

& Sometimes «f'*e;-fmn‘ion sense” and "logic" tempt us
into beﬁewegthet no test is needed.

@ Anether common mistake is to ignore or rule out
e‘ete which do not support the hypothesis.

nt1;:- /teacher_pas.rochester.eduwphy labs/appendixe/appendixe.htrml

Q “But there is no single, universal formal “scientific method”.
.~ There are several variants and each researcher needs to tune the
process to the nature of the problem and his / her working methods.
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Classical Methods

» Research question / Problem
+ Background / Observation

+ Formulate hypothesis

» Design experiment

+ Test hypothesis / Collect data
* Interpret / Analyze results

* Publish findings




Classical Methods

» Research question /
Problem

- Background /
Observation

- Formulate hypothesis

« Design experiment

+ Test hypothesis / Collect
data

= Interpret / Analyze
results

» Publish findings

What are youinterested in?
What do you have to know about it?

Make observations & gather background
information about the problem.

An educated guess ...
It shall be possible to measure / test it.
It should help answer the original question.

How will you test your hypothesis?
What tests will answer your question?

Test your hypothesis by executing your
experiments. Collect data from them.

What do your results tell you?
Do they prove or disprove the hypothesis?
.. Itis OK to be wrong.

Write papers for conferences & journals.
Write dissertation.




Other Variants

Research
L
L
Construct
Hypothesis
&
L4
Test with an
Experimoent

.
L

Analyze Results
Draw Conclusion

o L
o
.

i
Hypothesis Is False

L] L )
A A
a K

Report Resuits

www.sciencebuddies.org'mentoring/projaect_scientific. method.shtmi

. Define the question
. Gather information and

resources (observe)

. Form hypothesis
. Perform experiment

and collect data

. Analyze data
. Interpret data and draw

conclusions that serve
as a starting point for
new hypothesis

. Publish results
. Retest (frequently done

by other scientists)

|Wikipedial




Other Variants

Copgyrght 8 The MeGraw-Mil Companies, Inc. Permmession required for reproduction or diapley

Identify question

Formulate hypothesis

Test hypathasis

Consult
prior

Collect data
knowledge

Interpret

Publish findings

The
Scientific
Project
Flow Chart
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f
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F

T
Choose Your

Topic

3
Research the
Problem

Analyze the
Results
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Other Variants

/ >

Observe an event.

Develop a model (or Ask Fred To Act Dramatically Cool
hypothesis) which 2\

makes a prediction. N -~ + A-ask

Test the prediction. NN » F-form a hypothesis

Observe the result. \_ ) « T-test hypothesis
Revise the hypothesis. A- analyze the resulis
Repeat as needed. D- draw conclusions
A successful *  C- community
hypothesis becomes a

Scientific Theory.

i ; www.gallimorelearning.com/index_files/Powerpoint¥:
[hurd grer, EDDd] 20fort20website/Science20P P scientificmethod. ppt




Other Variants

The Scientific Method Made Easy

Literature review

Problem and
hypotheses

Experiments/ Fo System
analysis N\ + (prototype)

Theb:;y/ paper
(new knowledge)

http://www.youtube.com/watch?v=zcavPAFIG14

[Mammela, 2008]




[THE SCIENTIFIC METHOD |

Observe natural
phenomena

THE ACTUAL METHOD

Make up Theory
based on what
Funding Agency
Manager wants
to be true

—

—> experiments that

In Practicel

Modify :
‘ Hypothesis S l
\ |

Formulate 3\ Test hypothesis
Hypothesis “via rigorous
Expenment

!

Publish Paper:

——> rename Theory a
“Hypothesis™ and
pretend you used
the Scientific
Method

.. Establish Theory
- based on repeated
validation of results

\ > Modi Theory
[ ~ to fit data

Defend Theory

——> despite all
evidence to the

contrary

Design minimum

will prove shew?
suggest Theory
1s true




Errors of experts who did not follow the
Scientific Method

"Computers in the future may weigh no more than 1.5 tons.”

Popular Mechanics, forecasting the relentless march of science, 1949
="

"l think there is a world market for maybe five computers.”

Thomas Watson, chairman of IBM, 1943

"Airplanes are interesting toys but of no military value."

Marechal Ferdinand Foch, Professor of Strategy, Ecole Superieure de Guerre,

"Louis Pasteur's theory of germs is ridiculous fiction".
Pierre Pachet, Professor of Physiology at Toulouse, 1872

b "Heavier-than-air flying machines are impossible.”
Lord Kelvin, president, Royal Society, 1895,
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Steps of the Scientific Methods




Step 1: Formulate Research question / Problem

® The most important step in research !

m Often comes from the thought:
“What we have now is not quite nghbgnad enough — we can do better ..

m The research question dﬂ-ﬁneéthe “area of interest” but it is not a

declarative statement like a hypothesis.
The central research question may be complemented by
a few secondary questions to narrow the focus.

= Research question must be capable of being confirmed or refuted.

® The study must be feasible.




Research question / Problem - Examples

“Which methods and tools should be devefape:i to make current

manufacmrmg control / superwsmn systems reusable and swiftly
modifiable?”

“Q1: What are the main components of logistics costs that determine
the logistics and transport network design?

Q2: To what extent are the existing network design and evaluation
models sufficient and how can collaboration be incorporated in the
network design methodology?

Q3: How can economies of scale and scope, present in the newtork,
be taken into account in the network design?

Q4: Is it possible to set boundaries to the development path of the
network, and search for a feasible path instead of searching solely
for a feasible solution? “




Step 2: Background / Observation

High reliability, low newness
® How has the work been done previously? ~ g i
What similar work has been leading up to N RCHCE PGS

this point? = Menegraphs

Texthooks

m Study state of the art (C Renee
(literature review, projects, informal : i
discussions, etc). ~

r .,

m Optional realization of prEIlmlnary el sl s

experiments.

I
it hsr anginal papers
= Conierences

Own papers

m What distinguishes previous work from

what you want to do? - sympasi
‘ - wiorkshops

m Who / What will be impacted by this 2 3
research?

SM3IAS] 2iMelal

Feports

You may iterate between Step 2 and Step 1! sES e

[Mammela, 2006]




Step 3: Formulate hypothesis

B A scientific hypothesis states the ‘predicted’ (ed ucated guess}
relationship amongst variables.

m Serve to bring clarity, specificity and fncus to a research problem
.. But are not essential
.. You can conduct valid research withuut cunstru::ting a hypothesis
.. On the other hand you can construct as many hypothesis as appropriate

m Stated in declarative form. Brief and up to the point.

m A possible format (formalized):
j then ... (because ....) “

m In the case of a PhD dissertation, one hypothesis after tested becomes a
thesis being defended.

‘m One dissertation may include more than one thesis.

m Sometimes people refer to the dissertation as the “thesis”.




Characteristics of a hypothesis

@ Should be simple, specific and conceptually clear.
... ambiguity would make verification almost impossible.

@ Should be capable of verification.
... I.e. There are methods and techniques for data collection and analysis.

@ Should be related to the Existing body of knowledge.
... 1.e. Able to add to the existing knowledge.

@ Should be operationalisable
... ., EXpressed in terms that can be measured.




Hypothesis example

“Shop floor control / supervision reengineering "a;gility can be
achieved if manufacturing systems are abstracted as compositions of
modularized manufacturing components that can be reused whever
necessary, and, whose interactions are specified using configuration
rather than reprogramming.” -

Often PhD dissertations fail to make explicit their hypothesis /
thesis.

Eﬂmetimes the reader can hardly “find” them implicit in a section
" of “contributions” of the dissertation.




Hypothesis — independent & dependent variables

The hypothesis shall contain two types of variables:
Independent Variable(s)
and

Dependent Variable(s)

B Indepenr:l/e?ht Variable - the one the researcher controls,

(- It is what you, the researcher, change to cause a certain effect.

jﬁ Dependem Variable - the one you measure or observe,
| h\ﬁ It's the effect of the researcher’s change.

92 / EIII'|

o

B il v
“If skin cancer is related to ultraviolet light, then people with a high exposure to UV light will
have a higher frequency of skin cancer.”

“If temperature affects leaf color change, then exposing the plant to low temperatures will result
in changes in leaf color.”




Step 4: Design experiment

= Includes planning in detail all the steps of the experimental phase.
In engineering research it often includes the desugn of a prototype /
system architecture. N\

m ldentify the variables that will be manipulated and measured -
the research outcomes must be measurahle
In other words:
What needs to be cnntrqlled in order to get an umbiased answer
to the research question.

m Therefore: it is necessary to not only
design a prototype / system but | |
also the thesis validation method ! “All sciences are

How to validate the thesis? vain and full of
errors that are not

m The plan should allow others to repeat it. born of experience,

It should be feasible...! Mother of all
S\ certainty, and that

‘m Plan intermmediate milestones. are not tested by L:-D:ﬁlrd_c:-
experience.. L
If you fail to plan, you planned to fail !




Step 5: Test hypothesis / Collect data

® Doing it !

® Implementation of methods (e.g. prototyping) and auxiliary tools
(e.g. simulation)

m Pilot testing and refinement.

m Field vs. Laboratory work. |
m Any ethical considerations ?

= Confirm results by retesting !




Test hypothesis — perform experiments

(My friends , as a result of our experimentafion , we hMJ
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Step 6: Interpret / Analyze results

m What did your experiment show?

m Qualitative data analysis.

m Quantitative data analysis.
B Descriptive and inferential EtElIIEII{‘:E clustering, ...

m What might weaken your cunfidence in the results (critical spirit)?

m Discussion regarding -
m Literature
B Research nhjectwes
m Research questions.

m Guns'rder next steps
® Recommendations for further research.




Interpret /| Analyze results

Young or old lady? Consider

multiple
perspectives !

HINT: Use the girls face as the old woman's nose.




Step 7/: Publish findings

H A research result is not a contribution to the ileld if ho nne Knows
about it or can use it ! ‘

m Write scientific papers, make presentations

m Intermediate results 7
m Conferences ), “Publish or perish !I”
m Collect feedback

—

m Consolidated results fnwféwad':- Intfelad’?

m Journals P ,l Science Citation Index?
. : { Web of Science?

m Be careful in selecting where you publish ! & Sponsors?
i —~_IEEE? IFIF" IFHC

7-'—_“1

- Wtfite ‘dissertatinn




Attributes of a good thesis

# It should be contestable, proposing an arguable point with whlch people could
reasonably disagree.
A strong thesis is provocative;
it takes a stand and justifies the discussion you wnl présent

/- j/

# It is specific and focused. !
A strong thesis proves a point without dlsﬂussmg “everythlng about ..
Instead of music, think "American jazz in the 1930s" and your argument about it.

+ It clearly asserts your own conclusion based on evidence.
Note: Be flexible. The evidence may lead you to a conclusion you didn't think you'd
reach. It is perfectly OK to change your thesis!

¢ It provides the reader with kﬂ map to guide him/her through your work.
+ It anticipates and refutes the counter-arguments

# It avoids vague ;Ianguage (like "it seems").

@ It avoids the first person. ("l believe,” "In my opinion")

+ It should pass the “So what? or Who cares?” test
(Would your most honest friend ask why he should care or respond with
"but everyone knows that"?)
For instance, "people should avoid driving under the influence of alcohol”,
would be unlikely to evoke any opposition.

hitp:/fwww, sdst.org/'shalibrany/thesis.htm




s it a good thesis ¢

How do you know if you've got a solid tentative thesis?

Try these five tests: 7
m Does the thesis inspire a reasonable reader to ask, "How?" or Why?*“

® Would a reasonable reader NOT respond with "Duh!" or "So what?"
or "Gee, no kidding!" or "Who cares?"

m Does the thesis avoid general phrasing and/or sweeping words
such as "all" or "none” or "every"?

m Does the thesis lead the reader toward the topic sentences
(the subtopics needed to prove the thesis)?

®m Can the thesis be adequately developed in the required length of the
paper or dissertation?
&) http'weew sdst.org/shs/library'thesis_html

m Can you “prove” it ?




Proof of concept

“Proof-of-Concept Prototype is a term that (I believe) | coined in 1984. It was used
to designate a circuit constructed along lines similar to an engineering prototype,
but one in which the intent was only to demonstrate the feasibility of a new circuit
and/or a fabrication technlque and was not lntended tn be an early version of a

production design. v (CO)Y [Carsten, 1989]

N\ —httpien wikipedia.org/wikiProof_of concept

Proof of concept is a short and/or incomplete realization of a certain method or
idea(s) to demonstrate its feasibility, or a demonstration in principle, whose
purpose is to verify that some concept or theory is probably capable of
exploitation in a useful mannar A related (somewhat synonymous) term is "proof

of principle”. AW [Wikipedia]

In applied research a company presented with a project or proposal will often
undertake internal research initially, to prove that the core ideas are workable and
feasible, before going further. This use of proof of concept helps establish viability,
technical issues, and overall direction, as well as providing feedback for budgeting
) and other forms of commercial discussion and control.

To some extent this applies to the prototyping work done
in engineeting PhD thesis work.




Presentation languages

m Is It necessary to include many formulas and equations?
Is it not “scientific” if not full of mathematics? )

¢ There are different “languages™ used in different disciplines.
# E.g. Mathematical formulas, Logical formulas / Set theory formalism,
Formal specification languages (e.g. Z, Petri Nets), charts,
semi-formal diagrams (e.g. UML), etc.

+ Rigor does not necessarily require formal languages.
# Do not include formulas just to impress the reader !
But be rigorous and systematic with what you write !!!
# Formal models are useful when the area is reaching a good maturity level
_and it is the time for knowledge consolidation.
# When planning your research --- and also after analyzing the common
_ practices in your field --- you need to consider the “language” to use.




Role of simulation

m Simulation is an important tool in engineering and research.
®m In some areas it can cope for unafﬂrdahle costs with physical
experiments
m It can also help when the perfurmance of the experiment in the real
world would take a Iong permd of time (beyond the duration of the
research project

m But be careful with its use:
m How well does the simulation model reflect the reality?
m You might be inferring conclusions based on “artificial worlds” ...
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What is a Literature Review?

S AN ) )
& ;\?

pd

U A literature review discusses pu I[shed ‘information
in a particular subject areaq, and/ sometimes
information in a pCII’TICUICIRSUbjeCT area within o

ANV DN\

certain time period. \/

U A literature review: qdh be just a simple summary of
the sources, bu{“t uSuaIIy has an organizational
pc:’r’rern anLcombmes both summary and synthesis.

\\ S \ s
\ \\\ NS
N\




What is a Literature Review?

' A summary is a recap of the |m|\oorte|n’r information
of the source, but a synthesis is a re-organization, or
a reshuffling, of that |nfor""i§f;jjcmon

U It might give a new mierpretahon of old material or
combine new with Gld interpretations.

Y And dependmg Gn ’rhe situation, the literature review
may evaluute the sources and advise the reader on
the mosf per’rmen’r or relevant.




What is a Literature Review?

¥ The format of a review of I|’rerqture mqy vary from
discipline to discipline omd erm ‘assignment to
assignment. RN

¥ A review may be a self-conialned unit -- an end in
itself -- or @ prefuce to and rationale for engaging
in primary research. A review is a required part of
grant and research proposc:ls and often a chapter in
theses cmd dissertations.

Y Generc:lly, the purpose of a review is to analyze
_critically a segment of a published body of
/ \'V’}/kn\cwledge ’rhrough summary, classification, and
~comparison of prior research studies, reviews of
literature, and theoretical articles.




Why write a Literature Rewew"

\\~ 7/
,\ e

' Literature reviews provide you w(rh cl\handy guide
to a particular topic. If you hqy\e/ limited time to

conduct research, Ilterqfure reviews can give you an
overview or act as a sfeppmg stone.

x;‘/ \ \ —/

U Literature reviews c;ﬁso provide a solid background
for a reseqrch pc:per s investigation. Comprehensive
knowledga of the literature of the field is essential to
mos’r/ resecnrch papers.




Why write a Literature Rewew"

' For professionals, they are usefu f“epor’rs ’rhc’r keep
them up to date with who’r is ct{rr;an’r in the field.

7 For scholars, the depth emd Breadih of the literature

review emIOh0|5|zeSthLggrédlbllliy of the writer in his

NN
N
Y

/ /
) L /
N/,
/ /
\




Why write a Literature Revi ew’ "

Yln a broader context Hart (1 998) |IS1‘S fhe followmg
purposes of a review: NN

{7 Distinguishing what hqs ndone from what needs to be
done; ‘* \

Discovering |mporfcm’r \vd/rlqbles relevant to the topic;

Synihesmng cmel gaining a new perspective;

Idenhfymg relq’rlonshlps between ideas and practice;

& & & &

Esiqbllshlng the context of the topic or problem;




Why write a Literature Revi ew: "

Rationalizing the significance of ’rhe pfrol.lem
Enhancing and acquiring the sub|ec’r vocqbulqry,

Understanding the structt E""'i‘ifof the subject;

Relating ideas and ’rhe\ ;y?\f’ro applications;

& & & & &

Identifying me’rhodoiogles and techniques that have been
used; RN




What should | do before writing the
literature review?

UClarify =

T 1 your assignment is not very spécn‘lc seek
clarification from your superwsor/lec’rurer

J Roughly how many sources: should you include?

{J Should you summarize, synthesize, or critique your
sources by dlscussmg a common theme or issue?

7 What types. of sources (books, journal articles,
websﬂes)?

 Should you evqluo’re your sources?

{7 Should you provide subheadings and other
”’bcickground information, such as definitions and/or
o history?




What should | do before writing the
literature review?

Find models ‘*iiifi::;;;;;aii :'fi'f' o

¥ Look for other literature reviews |n your area of interest or
in the discipline and read ’rhem to gei a sense of the types
of themes you might wdn ;;;;’r'o look for in your own research
or ways to organlze your final review. You can simply put
the word " rewew 'in your search engine along with your
other topic ferms to find articles of this type on the Internet
or in.an eIecTronlc database. The bibliography or reference
section of sources you've already read are also excellent

- entry points into your own research.




What should | do before writing the
literature review?

YNarrow your topic QA ";__‘ N

J There are hundreds or even ’rhousqnds of articles
and books on most qrec:s of s’rudy The narrower
your topic, the easier it will be to limit the number
of sources you need to read in order to get @
good survey of ’rhe material. Your instructor will
probably no’r expect you to read everything that's
out there on the topic, but you'll make your job
easier if you first limit your scope.




What should | do before writing the
literature review?

{YConsider whether your sources are cUrreni

" Some disciplines require ’rha’r you Use mforma’rlon that is as
current as possible. In the sqences for instance, treatments
for medical problems dr:ﬁi c‘Ons’rqn’rIy changing according to
the latest s’rudles Informa’rlon even two years old could be
obsolete.

Y However, if you are writing a review in the humanities,
history, or social sciences, a survey of the history of the
Ilierqiure may be what is needed, because what is

* J;;f|~m,por’rqn’r is how perspectives have changed through the

’yéqrs or within a certain time period.




What should | do before writing the
literature review?

Find a focus <fff:;;i::;;,'71’/" > o
U A literature review, like ] ’rerm paper, is usually
organized around |deas not the sources
themselves as an qnnofq’red bibliography would
be orgqnlzed ThIS ‘means that you will not just
simply |IS1' your sources and go into detail about
each one ‘of them, one at a time.




What should | do before writing the
literature review?

U As you read widely but selectively i in your ’roplc areaq,
consider instead what ’rhemes or Issues connect your sources
’roge’rher e\

Do they present one or dlfferen’r solu’rlon52
Is there an aspect of the field that is missing?

How well do ’rhey presen’r the material and do they portray
it dccordmg ’ro an appropriate theory?

Do ’rhey reveal a trend in the field?

& & %%%

P|ck one of these themes to focus the organization of your
. re V iew.




What should | do before writing the
literature review?

{Construct a working thesis siatemeni

7 Then use the focus you ve found ’ro construct a thesis
e reviews have thesis

statement. Yes! Literatt
statements as welll | However your thesis statement
will not necessarllif

/ argue for a position or an
opinion; ru’rher it will argue for a particular
perspechve on the material.




What should | do before writing the
literature review?

{YSome sample thesis statements for Ir’rerd’rure reviews are as
follows: ANE

7 The current trend in freafmenf for congestive heart
failure combines surgey,gy and medicine.
¥ More and more CUH’UI‘GI studies scholars are

accepting populc:r media as a subject worthy of
c:cademlc consideration.




What should | do before writing the
literature review? /'

{JConsider organization NE
7 You've got a focus, and you ve nqrrowed it down to
a thesis statement. |

7 Now what is the m0 ‘t\ffeétive way of presenting

the mformcmone

Y What are ’rhe mos’r |mpor’rqn’r topics, subtopics, etc.,
that your review needs to include?

W And |n ‘what order should you present them?




What should | do before writing the
literature review?

YDevelop an organization for your revlew at bo’rh a global
and local level:

'\ ) )
2\ /
/ / ‘\ \N—

First, cover the basic categorles

Y Just like most chdemlc papers literature reviews also must
contain at least ’rhree b0|5|c elements:

U an miroduchon or bdckground information section;

Y the bedy of the review containing the discussion of
sources, ‘and, finally,

q conclusmn and /or recommendations section to end
' the paper.




What should | do before writing the

literature review? A0

\};é»

N\ N\D
Vi \\ \__/,
\ e

Y Introduction: Gives a quick idea of thev ’erlc of the

Y

literature review, such as the cenrrdT theme or
organizational pattern. )

Body: Contains your dlSCl&SSlén of sources and is

organized either chronoioglccally, thematically, or
me’rhodologlcally Y

Conclus:ons/Recommendahons Discuss what you have
drawn fro}g reviewing literature so far. Where might the

dlscussmn proceed?




What should | do before writing the
\
literature review? AN \\

¥ The introduction should provide the re;cl,der\ WITh the scale

and structure of your review. It serve&\ys a kind of map.

¥/ The body of the review depegdg on how you have organized
your key points. thera’rurq reviews at postgraduate level

=

should be evaluative gn\céh ot merely descriptive. For
example possible reasons for similarities or differences
between s’rudle& q?@ considered rather than a mere

|den’r|f|ca’r|op\of ’rhem

Y The cancLuslon of the review needs to sum up the main
flndmgs of your research into the literature. The findings can
\gb" related to the aims of the study you are proposing to do.

\, t effeqder is thus provided with a coherent background to
/ihe current study.




What should | do before writing the
literature review? |

Y Organizing the body NG

7 To help you come up with an overdll organlzqhonal
framework for your review, consnder the six typical ways of
organizing the sources m\’ro qﬂ/reVIew

Chronological

By publica tion
By trend
Themth
MethdoIoglccl

& & & & &




What should you write? AN

the accepted facts in the area
the popular opinion AN

the main variables & \/
N\

the relationship be’rween\cmicep’rs and variables
shortcomings in the exlsﬁng findings

limitations in the me’rh ods used in the existing findings
the relevanc\ Qf your research

& & & & & & & &

suggesflom\for further research in the area.




What should you write?

Language focus eI

¥/ Create a balance between direct quo’ra’rlon (citation) and
paraphrasing. Avoid too much direct quoting. The verb
tense chosen depends or\lifyour emphcms

7' When you are citin \él\\Speaflc author's findings, use the
ga
past tense: (found demons’rra’red),

' When you are writing about an accepted fact, use the
Y d P
presen’r ’rense (demonstrates, finds); and

¥ When you are citing several authors or making a
general statement, use the present perfect tense: (have
- sbpwn have found little research has been done).




How to review?

UThe whole process of reviewing mcludes
a. Searching for literature
b. Sorting and prlorl’rlzmg 'rhe re’rrleved literature
c. Analytical reading of papers
d. Evaluative recndlng of papers
e. Compquson across studies
f. Organlzmg the content
g.}/_err’rl,ng the review




How to review?

Y Comparison across studies NN

¥ The aim is to extract key points by compqung and

contrasting ACROSS s’rudles lrisféad of reading one paper
after another. \

' Key points for a rewew \m\dy concern areas of similarities
and /or differences rn

{7 Research oum(s) or. hypo’rheses
Y Research. desrgn and sampling
Vi Ins’rrumen’rs ‘and procedures used
Vi /How data were analysed

N W Résul’rs or findings

| " Interpretations




How to review?

* Pitfalls /77: ‘

» Vagueness due to too much or mapproprld\e\generqllsq’rlons

J,,\ / / \\\ .
Limited range vf\\\\/
ici i : A 2N\
Insufficient information /\\\/
/ /"\\\ \>

Irrelevant material \\\\

Omission of con'rrqs’nng}mew

Omission of rec;en’r WOrk
A

N

V.V V VYV V

NN f
NS




Example ~Q3®

Ec:rly works have addressed some of the probiem; emd issues discussed
in video retrieval. Researchers have deve&ped ideas and tools for
supporting video edmng, for example lin- [8] They have defined a
seamless video editing in the gradlen’r ‘domain. The spatio-temporal
gradient fields of target videos are modlfled or mixed to generate a
new gradient field, which is u;;t}qliy not integrate able. They have also
described how semantic mfo(mqiuon about video can be structured and
used for content-based. acc\es;, From a general video archive point of
view, the problem W|1h”1<h|s tool is the lack of support for managing video
document structures. A digital video archive serving different categories
of users should o?‘ﬁerxa more structured way of describing video contents

o \ /\\ \\
VNN N
\ N\
\\ N




Example QN

Hidden Markov Models (HMMs) are s’rahs’rlcql/tools fha’r hcwe been used
successfully in modelling difficult tasks such qsspeech recognition [15] or
biological sequence analysis [16]. Ins |recl by a similar speech
application, Hidden Markov model (HN\M) has also been applied to

activity recognition. The first approgch for the human movements based
on HMMs was described in [131 It dls’rmgwshed between six different
tennis strokes. This system dwkded the i image into meshes and counted the
number of pixels represen’&mg the person for each mesh. The numbers
were composed to a feature vector that was converted into a discrete
label by a vector quonTJZer The labels were classified based on discrete
HMM:s. In [8], an HMM is used as a representation of simple actions
which are recagnlzed by computing the probability that the model
produces ’rhe visual observation sequence. In [14] layered HMMs were
propased ‘to model single person office activities at various time

gramdarl’rles
O\ /7~ \\ /\\‘/
\ \\ =




Example ~O

Most of the existing work relies on using /iny a smgle source of
information (example, either audio or visual chk 'data alone). In [4], the
average video shot ac’nw’ry and the durq’nqn are used as features for the
categorization of movies according to! ’rhe ‘actions. An action scene was
characterized by 'remporally Iocallzed properties of video shots which
have little or no recurring 5|m|Igr\wsuc|| contents [5]. Although these visual
characters are undoubtedly good indicators of rapidly evolving action
contents, they are not enoc@b to determine the desired action. On the
other hand audio-based action detection was independently performed
on the sound track in [6]. However, this audio alone method may lead to
many potential’ false detected cases because many sounds often mix
different. nmsesund other similar background sound.

\\ /,




Example

Research Technique

Features

Audiovisual

Used

Linetal. 2007 A priori algorithm

Association rule

mining

Pre-filtering

architecture
Davis & Tyagi  Probabilistic. rel%te Motlon
2006

mference@niework”

Hldden Markov
Model (HMM) output
. \_,hkellhoods and action
N {j@riors

Maximum likelihood
(ML) and maximum
a posteriori (MAP)

Domain

Weather X

Walking, running,
standing, bending-
forward, crouching-
down, and sitting

Disadvantage /
Advantage

Reduce the amount of

“misclassification errors.

Able to identify a high
percentage of positive
instances in each concept

The system only makes
classifications when it

believes the input is
‘good  enough’ for
discrimination  between

the possible actions

Future Direction

Due to the different
properties of the data
sets representing the

semantic concepts
such as  weather,
commercial, and

sports, they proposed
to use different
strategies to merge the
rules.
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