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From Understanding to Mastery

A Comprehensive Interpretation of
Core Research Methodologies in Academic Papers

Maisie Liao

2024. 05.28
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The role of the methodology part

- EENELRIENX

ANSCREIRAYRHRAZ

BB REYresults 2a0{AI~=4

» JWFIENRFRHIEN

ARSI RIIRIAREREE M, BEEFARITERE
fEpeer reviewIATHIAIRAVREINE, IRALEZIRAERAVIRE
« XWFRRAZE

HERAV RIS ARAZIR

IR E W AT IR
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Before you writing, please address research

deficiencies
Defects and solutions
« Sampling Bias: EENFARENFRGE, TERMBEIFABHFHIE.
[EFAREH R AR TR AR RN, SE RS B &R OB a B TRHA,

Yin et al. (2024): "“Pregnant women were eligible in the UNIHOPE cohort if they attended regular antenatal
care and delivered at the included hospitals” (FARXBELITDIELERAIFIN)

« Measurement Errors: {ERANEREA—EBI T B ERINELUE.
HBIRATENE TEESIIRIRE, [FRMECRIETRKERFR RRMRE

Chaudhuri (2024): In order to achieve reliable vehicle detection dataset classes are labelled. Based on
motivation from Ref.5 an image tool has been used here towards labeling and annotation of this dataset. As

%gfwn in Fig. 3a,b for each object in image, a bounding box is assigned manually. (A T7WEFEREEIRTIH LR
)

Yin, S., Zhou, Y., Zhao,
Cohort Study in C

Chaudhuri, A. (2024

I Every
‘ AUTHOR
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Main Components

RE:
- RLRBEEMEEK, BERBFERAILIRERSD
BB RIECI{ERY

- IBmaterials, participantsflinstrumentsfy

HXERMZEREIE X

e R

- XHE{SE materials, participantsf
instrumentsENAZBERN SR DS

- WAEREENFRINTIERIE, BERERKIK
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Chapter B:
Structure and content
arrangement
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Detailed study design

- BEER RS EE LR =N

- {REYSEIAREE 2{RAIRLIER B SR (R FEEY

.« B RAVCIRERIER SRRSO S
B TAY

Subheading: BBFAZE (design)

Content:

- BiRNiRBASLIRE S5
°%%%ﬁﬁ(ﬁﬁ%%?ﬁﬁﬂ@
FrEREE BRI mAYET)

- FEMANEmaterials, participants
Finstruments, WERT5|ANE&

-

Yin SAZOET

( 22 822 Pregnant women enrolled in Unihope Cohort

2543 Excluded
672 Women with abortions
146 Women with induced labour

1725 Women moved out

p
L 20 279 Pregnant women with known information on birth outcomes

~——>| 1782 Excluded as women were multiple pregnancy
-

‘ 18497 Pregnant women in which women had singleton pregnancies

2383 Excluded
2092 Women whose partners with no birth date available
289 Women whose partners had a abnormal age
2 Women with no birth date available

‘ 16 114 Pregnant women included in primary analyses

Fig. 1 Flow chart of participants selection

2.1 Study design and participants

The multicenter prospective UNIHOPE cohort was con-
ducted in China from July 2016 to June 2021, aiming to
explore potential predictors of adverse pregnancy out-
comes among women of advanced age (ClinicalTrails.
gov: NCT03220750) [13]. The cohort was conducted in
eight public referral hospitals located in Beijing, Shanghai,
Guangzhou, Shenyang, Wuhan, Chongging, and Chengdu,
scattered through the eastern, central, and western regions
of China. Pregnant women were enrolled before 14 weeks
of gestation, and followed up at 24-28 weeks, 32-34 weeks
of gestation, delivery, and 6—12 weeks postpartum, by obste-
trician or nurse in the hospitals. Information on sociode-
mographic characteristics and lifestyle (maternal and pater-
nal), medical and reproductive history, prenatal care of the
current pregnancy, and pregnancy outcomes was collected
at enrollment and subsequent follow-ups using a structured
questionnaire.

Pregnant women were eligible in the UNIHOPE cohort
if they attended regular antenatal care and delivered at the
included hospitals. Women would be excluded if they had
mental disorders or had no ability to provide informed
consent. Initially, a total of 22,822 pregnant women were
enrolled in the UNTHOPE cohort. For this study, 6708
women who were ended with spontaneous or induced
abortions (n=_818), moved out (n=1725), had multiple
pregnancies (n=1782), had no birthdate (n=2), or whose
partners had no birthdate (n =2092) or abnormal age (<20
or> 70 years, n=289) were excluded. Finally, 16,114 preg-
nant women remained in the analysis (Fig. 1).
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' Detailed study design = e

The main exposure was paternal age, which was defined

Su bheading . HEE%Q-&EQE_{ZI:I{’E as the male partner’s age at the time of conception, calcu-

lating as subtracting the partner’s birthdate from the last

Note . Z:gﬁﬁ 7] PI‘OCGd u I‘eS" Z%Eﬁi’ééﬁ%ﬁ«E menstrual period date. Paternal age was used continuously
. >SHY £

or categorically (<30, 30-34, 35-39, 4044, and > 45 years)

SuU b head | ng in this analysis, as appropriate. Maternal age was calculated

as subtracting the maternal birthdate from the date of deliv-

content . ery, and categorized into four groups: <35, 35-39, 40-44,
and > 45 years.

== =AL = i1 sS4 Other covariates included paternal occupation, alcohol

¢ 713% (:.%'ﬁlg{’b) %4\*3‘_‘“}?’*35 I XYT:.F)-E_ éiﬂ/ gg.éﬁ{Tli consumption and smoking, alsj well as matgrnal ethnicity,

EEI\J}EEFE education, occupation, alcohol consumption and smoking

. ;‘I%Z\HEE%—JEZ:;?}:& ”participants" )\\ﬁﬁ_ﬁ/ﬁ , 1§ 2.3 Outcomes of interest
BEENEREMINNS SE R RER

N Ote . E\ﬁjﬂjfmﬁgmaterla | S pa I‘tICI pa nts*l:l To assess the robustness of the results, sensitivity analy-

. 1 ses were conducted by using multiply imputed missing val-

instru ments*%gﬁ}ﬂﬂgﬁl %&}Exmimu , l‘l&%ﬁj\*ﬁ-%ﬁﬂ ues for covariates, or by excluding women who conceived

s . . . with ART. Additionally, ordinal regression models were

Eﬁ 1 ;ZDEHUS‘Z%]:E&EI‘J materia I S, pa rtici pa nts*ﬂ used to assess the assocfations of thegpaternal and maternal
InStI’u mentSé‘;"—iﬁ':P ’ -I%E&Hj-iﬁﬁﬁ age with perinatal outcomes.

Statistical analyses were performed using SAS software,
version 9.4 (SAS Institute, Inc). A 2-sided P <0.05 was
deemed statistically significant.

Yin, S., Zhou, Y., A IRE
Maternal Age w ﬂ AUTHOR
Health. https://c v
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Brief study design

In this section, smart traffic vehicle management using Faster R-CNN based deep learning based
ensemble method is highlighted. The research problem revolves around traffic management which
involves vehicle segmentation at different background levels5 . In order to achieve this, we study Faster
R-CNNS5 which analyses vehicles in smart traffic. The segmentation activity on various strategic areas of
smart traffic analytics provide information related to decision-making activities. (Chaudhuri, 2024)

- FIRRAACISIA NS RIREER (BEEXINERER, FFazintroduction)

The proposed system is based on the steps for classifying protein sequence families shownin Fig. 1.

(Abu-Qasmieh et al.,

Protein Families . Encoding Bispectrum |l Deep Learning 2023)
Database - System ' Representation s Approach

Figure 1: The proposed classification method design

- ERRAIEEFIS SR Ed R EE NS
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Brief study design

H . — A1
subheading: BINERSLIO T T Datasets used
The experimental datasets are adopted from Ref.**. The datasets are prepared keeping in view different traffic
content: conditions. At the very first instance multi-class vehicle objects are considered. Several challenge factors such as

traffic jams and overlapping vehicles are incorporated in dataset. Broadly speaking datasets are developed with

T T e g imag whi e hs Sl s pr g having no cvraping I rdr o chies bt
A, ?R,\\\IAJEJ"J\F—ETXTEZ%'Dmater|a|5 ining, i : tuati i di ' : .

/ training, images from both above mentioned situations are placed in different datasets. The high density trafhic

pa rtici pa nts%[ll nstrum entSE’J 12'&1 =l scenes are considered from several places having traffic which are less crowded in nature. A total of 1000 images
from six classes of vehicles viz two wheelers, three wheelers, four wheelers, six wheelers, eight wheelers and ten

. }Eﬁﬁ B E B EP M %R B R SHISChRE) wheelers are developed. Figure 2a,b highlight some sample images. High density traffic scenes are considered
- from daily traffic which are congested in nature. 5000 images from above stated classes are created. Certain critical

’f -.l'j: * _.” EJJ @%@T*ﬁ?&ﬁﬂluﬁ factors such as illumination, occlusions etc. are incorporated irrespective of appearance, shape, scale and size

in this dataset. Table 1 highlights certain high and low density dataset statistics along with annotations of class.

These datasets are preprocessed and augmented as discussed in “Data annotation and augmentation” section.

[Dataset [ Low density traffic_[ High density traffic_| Each of these datasets are benchmarked with respect to standard datasets®.

Source images 5000 1400
Annotations 50,595 2000
Classes

Two wheeler 9000 120
Three wheeler 9351 200
Four wheeler 10,879 880
Six wheeler 10,500 600
Eight wheeler 5990 110
Ten wheeler 4875 90

Table 1. Statistics of dataset images.

{a) Sample images from dataset - low density traffic (b) Sample images from dataset - high density traffic

Figure 2. (a) Sample images from dataset—low density traffic (b) sample images from dataset—high density
L — . traffic.

EVERY
AMITHOR
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Brief study design

BT study designRE— M BMERI  ITRIXEAEER THIRERIE RS
EXEE—NNTREARENER, TLME  BY,_J5XHIsubheadingi@ R X M ATSHYR
BIANE T=ERY

The proposed system is based on the steps for classifying protein sequence families shown in Fig. 1.

Adaptive Background Subnet Operation with Protein Families A Encoding _ Bispectrum Sl Deep Learning
" VB ion el Approach
Minimization Faster R-CNN Database System epresentation pproac

l Figure 1: The proposed classification method design

Initial Refinement with
Faster R-CNN 2.2 Encoding Systems

i

2.1 The Selected Protein Sequence Superfamily

2.3 Bispectrum
2.4 Deep Learning  (Abu-Qasmieh et al.,, 2023)

Figure 4. Architecture of vehicle segmentation method.
(Chaudhuri, 2024)

Abu-Qasmieh, I, Fahoum, A. A., Alquran, H., & Zyout, A. (2023). An innovative bispectral deep learning method for protein family
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Chapter C:
Specific writing guide

Doughty, C. E., Keany, J, Wiebe, B. C., Rey-Sanchez, C, Carter, K, Middleby, K. B, Cheesman, A. W., Goulden, M. L, Da Rocha, H. Ry~ "1
Miller, S. D., Malhi, Y. AUTHOR
approaching critical e
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Tense, voice and writing style

"We measured canopy leaf temperature at a 30-m canopy walk-up tower between July to December of 2004 and July to
December of 2005 at the same site. We initially placed 50 thermocouples on canopy-exposed leaves of Sextonia rubra,
Micropholis sp., Lecythis lurida (originally published in Doughty and Goulden8 ). Fine-wire thermocouples (copper
constantan 0.005 Omega) were attached to the underside of leaves by threading the wire through the leaf and inserting
the end of the thermocouple into the abaxial surface. The thermocouples were wired into a multiplexer attached to a
data logger (models AM25T and 23X, Campbell Scientific) and the data were recorded at 1 Hz"

1-BSE: EALRARIALF, BEER—AT X

2-iB& Lk FE=( We measured / We initially placed )S5#ah=(were attached / were wired into / were
recorded at )fB&S

EMESRESIRARRITS, FRRESREEENRR, Eaf
WIMBESHRFEERGF, RE—EEER [FK]

3-SRt BEEraEH

EXNMERKERIRE!D

ERTIRIE, MIFETEERRERERE
BHARYERSIMIVDG, BEZERILIRE N, ANRIAIZEANERH
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How to show the details of materials, participants
and instruments?

“The ECOSTRESS mission is a thermal infrared multispectral scanner with five spectral bands at 8.28, 8.63, 9.07, 10.6 and
12.05 um. The sensor has a native spatial resolution of 38 x 68 m, resampled to 70 x 70 m, and a swath width of 402 km
(53°)......ECOSTRESS is an improvement over other thermal sensors because...... To ensure the highest quality data, we
used ECOSTRESS quality flag 3520, which identifies the best-quality pixels (no cloud detected) ......We accessed
ECOSTRESS LST data through AppEEARS (https://Ipdaac.usgs.gov/ tools/appeears/) for the following products......We
calculated ‘peak median’ , which is defined as the average of the highest three medians of each granule”

1-B5E: MBmaterials, participantsflinstrumentsfIEANE RN ERE—RRIER (is) , J{RYIREICFRAR
R T/ERT, PDHREI—AIERAY (we assessed)

(FIB, RIB, tnEARNSE, BE—RRIITER: which is defined as the average of )
2-5R=R
ML ERIEREREE IS
NTLriEFEta?  (EECHESSo#HEE: ECOSTRESS is an improvement over other thermal sensors )
BN BBaaERE (LMTAIRZE: we used ECOSTRESS quality flag 3520 /we accessed )

I Every
‘ AUTHOR
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How to show the details of materials, participants
and instruments?

SNBSS
ERTZ25%%, BREMBESHTERZNRION

We estimated canopy temperature at the KM 83 eddy covariance tower in the Tapajos region of Brazil41-
43 using a pyrgeometer (Kipp and Zonen) mounted at 64 m to measure......

We created a model of individual leaves on a tree (100 x 100 grid where each pixel is a leaf) using
MATLAB (Mathworks version 2022a) to estimate the upper limit ......

The thermocouples were wired into a multiplexer attached to a data logger (models AM25T and 23X,
Campbell Scientific) and the data were recorded at 1 Hz.

HEEHERANSRES RN, URSEINAIRHGERER (RISl WEASEFE) |, LIRERRY
HEE B

HERTAIER, PR ITKIK
RIBRSHRIBE S5t

Nl EVERY
‘ AUTHOR



Describe the complex process

- BeiAX—S0 (P8 NERURMERNLRER (M=, SSRA,
yaEi=i=1)

- EDELRT, WREEZARSERAEZIRTHE, BATESIERIRHER,
AELBEHISCEINFARSSEMNE, BRB—TN "FAEE" KB

. {gfﬁ_)—éﬂ% HENEMERE2VMEER (BiMbm, YFRE, Nk

« AILMRIESCFRE I RIZEBE—HAFRKIER

© AINAREEAERTDHLRARHMRER T "SLREdE" | BRFAETIC
1t BASEIG R A AW &R Y

Tips:

Thﬁﬁfirst / second /final experiment XFEZ2IFFEHEFRY, BINFRTLZEEE N
=

—BRDERATERIREA, ERLFESHFIE IR, BRERI T B

EVERY AUTHOR www.everyauthorpub.com e e ¢ e o

For model validation, we used the results of three upper canopy leaf
and branch warming experiments of 2 °C (Brazil)", 3 °C (Puerto Rico)™®
and 4 °C (Australia)®. The first experiment (Brazil) were four individual
leaf-resistant heaters on each of six different upper canopy species at
the Floresta National (FLONA) do Tapajos as part of the Large-Scale
Biosphere—-Atmosphere Ecology Program in Santarem, Brazil”. On
the same six species, black plastic passively heated branches by anaver-
age of approximately 2 °C. Initially, heat balance sap flow sensors and
the passive heaters were added to 40 branches, but we had confidence
inthe data from 9 heated and 4 control in the final analysis. The second
experiment (Puerto Rico) had two species (Ocotea sintenisii (Mez) Alain
and Guarea guidonia (L.) Sleumer where leaves were heated by 3 °C at
the Tropical Responses to Altered Climate Experiment canopy tower
site at the Sabana Field Research Station, Luquillo, Puerto Rico'. The
finalexperiment (Australia), which increased leaf temperatures by 4 °C,
was conducted at Daintree Rainforest Observatory in Cape Tribulation,
Far North Queensland, Australia®. Leaf heaters were installed using a
pair of 30-G copper-constantan thermocouples, one reference leaf
and one heated with a target temperature differential of 4 °C. There
were two pairs inthe upper canopy of eachtree crowninstalledin2-3
individuals across four species with the thermocouples installed on
the underside of the leaves. Two absolute 36-G copper-constantan
thermocoupleswereinstalled in each speciesto measure the leaf tem-
peratures of the reference leaves. Thermocouple wires connected into
an AM25T multiplexer from Campbell Scientific connected toa CR1000
Campbell datalogger. More details about the experiment and sensors
can be found in ref. 20.

M| EVERY
& Ao
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Functions and requirements of charts

- Relevant: BREERIEE—EENARTETZIE R

- Clear and Concise: F—ERGIEEER—EERSE
E—NERR, LI—FEMEE T, 1L ABEZIRE A2

Note: EIZRAIFEERNMIZICEAS IR, MR —([IEEEEP 822_ g o s
Hf@introductionfIAEFRHIMZAIEIMethods, BIAMEIGIERE  gu |2 88 o, .
BEEBHHEEIUR, NWAERAILE(FR “Clear” S °8 8 o9
SNEREIRIRMERIERE, ATIASIIRFEEE R RIER %o ’ ; g g
+ Self-contained: Hi#7#l, EfI, #yE, B, FRUKE - [ o

L 1 1 1 L 1 1 J
03 0.32 0.34 0.36 0.38 0.4 0.42 0.44 0.46 0.48

EIIHITERBIRE—ER, NZAFBEIENTERIMINFE sl mosure '
i, BB EIEERENANER

Extended Data Fig. 2 | Impacts on canopy temperature. (A)
Linear regression of canopy temperature versus soil moisture
(40 cm depth) at the km 83 eddy covariance tower (r2 = 0.46,
P=7e-10,N=62)

Nl EVERY
‘ AUTHOR
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Some common questions

q: BE=methodsEELTIATER, BEFTEHERTIASTA?

a: SREIEmethodsiy, BE@EARINFANIENEEE—EREIERAY (BRYTEELES
A{CRIHEN) | RRLANSRER THRERIANEEARMNESL, BIREEBHBERERER

Yin et al. (2024): abnormal age (<20 or > 70 years, n=289)

RS /) JREZID At . Here we used data from the new ECOSTRESS sensor to estimate peak
CI . jg 1-|_ A'@é‘? 16 jﬁgglﬂg Jl—luStU dy d esl 9 n 7 pantropical forest canopy temperatures. We began by ground truthing
the satellite data with tower-based pyrgeometer data. We then used

d. 731; E}E éﬁ*@ﬁ':'%g'—ﬁ J\EE'HE[@%E these data to determine what causes variation in peak temperatures

atthe canopy scale and show similar trends driving peak temperatures

_%Stu dy d esig n%?:l_ﬂ ntrod u Ctio n%ﬁl}ﬂjfm . across all of the Tropics. Critically, we show that for a given canopy

temperature, individual leaf temperatures display a‘longtail’ of values

jl:ljgl\ tlﬁyuﬁgzmﬂg SCO p e Of Resea rc h EJZ% inthedistribution, inwhich the temperatures of afew individual leaves

far exceed that of the overall canopy, and that this skewed distribution

persists under leaf warming experiments of 2, 3 and 4 °C. Finally, we

1 A\ ab
Resea rCh q UeStlonE/\Jlij ! mﬂﬁbﬂjfmﬁ developed a simple empirical model to explore the implications of
e observed leaf temperatures on the fate of tropical forests under future
Pﬁﬁﬁ'zﬂ climate change.

Doughty, C. E., Keany, J., Wiebe, B. C., Rey-Sanchez, C., Carter, K., Middleby, K. B., Cheesman, A. W., Goulden, M. L., Da Rocha, H.
R., Miller, S. D., Malhi, Y., Fauset, S., Gloor, E., Slot, M., Menor, I. O., Crous, K. Y., Goldsmith, G. R, & Fisher, J. B. (2023). Tropical
forests are approaching critical temperature thresholds. Nature, 627(7977), 105-111. https://doi.org/10.1038/s41586-023-

nek EVERY
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Some common questions

q: XJFmaterials, participantsflinstruments, REIEERTHEHEXER, AHEHAREE? &7
RzieX, BHEEH, B4R, BRAZIaitizE?

a: FRZARZINISCINETMANEE, HRIIERAFEERE, (RESZE(RHJtarget journalRiLAZRANIE
X, HMRIRE, BEEREIH4AREE, BH4ALERER

pyrgeometer (Kipp and Zonen) ; MATLAB (Mathworks version 2022a)— natureZ/0EFHIER,

ik1¢%§%ﬁ%%ﬁﬁ$ (Doughty, C. E., Keany, J., Wiebe, B. C., Rey-Sanchez, C., Carter, K., Middleby, K. B., Cheesman, A. W., Goulden, M. L., Da Rocha, H.
R., Miller, S. D., Malhi, Y., Fauset, S., Gloor, E., Slot, M., Menor, I. O., Crous, K. Y., Goldsmith, G. R., & Fisher, J. B. (2023). Tropical forests are approaching critical
temperature thresholds. Nature, 621(7977), 105-111. https://doi.org/10.1038/s41586-023-06391-z)

q: FUEHRKXENNA, EREERUAIdata, EfEmethodsfERA?

a: BRI A AR ERBEIEREAppendixE, ELaI#RMAZRAYQuestionnaire and responses, BEItE
L &R =R, AERHE— T EENGEE

Data availability
The datasupporting the findings of this work are available in the paper,

the Extended Data and the ETH Ziirich Research Collection repository
(openaccess https://doi.org/10.3929/ethz-b-000627348).

Jain, S., Sagesse
(2024). Penning
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Checklist of a good methods section

« Verifiability and Replicability:
- BAREIAHRAE. LRNESDRE, IEEMAR ARSI RAVER.
« fEfftmaterials, participantsflinstrumentsBJtEXAET, FIIARSE S, SLWIRE. HMAE. HUEEXRFE.
« SIRERSELZIFRTR ARG EF IR,
- WNERATEE, 1IRMHLIOARE. FUESEFIFTRESE, LMEEMAR AR LESIAEIGER.

« Transparency and Comparability:
o REEETE, WEMSHHERE, RIS ERIIREIFEE R
« EESRYERT, RHILEHIRKEE, LIRRHRIIER.

« Readability:
- [EREM. EIERNESEIATSIAIER,
- ([FAEE. il FRECRARANS, FEEERSERE,
«  (ERERLAN ISR S A7 AN,

« Providing Evaluation Criteria
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Practical advices

+ AT E%Confounding Variables (RizflRYEZATE: REGAAEIZH A sER N EZE EREBATE)
ECIIRIT IR TR ERNREIIND SR, FERRME D Elak LAl S oRbe Rz s X L3R &

- WIRR "R {REVSCISEENTTFEZ (Overfitting) , HIEEIEURFAIEIIEEMIELIRES, &~
BERMRRIRSEIENR, BBAERR ISR AKGIERIAYZLAE]), BRERYSAIFINEE.

« HARAX/NEEERRBIA TS ITRIEE, LURIERREEHNSITIIRL, SE%/] I aet SRR
B, EeEAEYD (Small Sample Size) .

- EESmethodsZal, FESHESLIRAYBRY
1-XJRREDEE BBUHITRE, MiFEEmethodsBE "KW A=

2-%%%%2@352‘?%4\%% BBARAERRN., iERresults5discussionfIER o RiFFImethodsHyZiE

Nl EVERY
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Practical advices

°ﬁﬂ§ﬁ%,W%Rﬁﬁ%%ﬁﬂﬁi,%Z%Tﬂ%ﬁﬂﬁ%ﬁﬁ%ﬂ%,%ﬁ&%@ﬁ%ﬁ@%ﬁ
Gkt A2% T, OLARPHE, RIl&IREEEMZ

- B, FRXD:

Pﬁﬁ%ﬁﬁ%ﬁ%ﬁ%ﬁ%@ﬁ%,M&E%%%ﬁ%ﬁﬁﬁﬁﬂﬁﬁﬁﬁg1

introduction (LR) EE, EXLATIENRIANHARKREER.

2-fEmethodsfyEBsy, BERIZRNBXNKREE/ 5 EZERENT4A, ARNEFR A ERERFHR

. BTIFEEAIS SELSMOA/BA, SSRSIEIN, e, MIENER, BEEmethodsEAI,
IRBBEIEFEEEKRN (tPIEAESR, RIVESE, BUSHIHRIERE)

- Fehikmethods{JisZf5, t&@&Emethods5introduction (research question) SresultsgUiZEXTHEK

ZJNo

P

B, TEWE

7l
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