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Evaluation of brain tissue mask in quantitative susceptibility mapping (QSM)

reconstruction
Gawon Lec'”, Jiwan Son', and Se-Hong Oh'
Division of Biomedical Engincering, Hankuk University University of Forcign Studies, Korea
*gwleel 63@gmail com

Abstract

Quantitative Susceptibility Mapping (QSM) is an MR technique for acquiring the quantitative susceptibility value of brain
tissue. In the process o QSM reconstruction, background phase removal is cssetial 1o avord arifactsin QSM results. For high-
qulluy background phase removal, precise masking of the brain tissue is needed. In addition, optimization of the brain mask
region is also necessary 1o obtain a reconstructed QSM image with less noisc. However, methods for gencrating masks arc not
unified and there is no golden standard for ma.shng This leads to many different final QSM reconstruction results. Therefore,
we parc 8 diffcrent hods of g g brain masks and then propose the most appropriate masking method that gives
QSM reconstruction with the least noise. In the process, we adopted the Zubal phantom data.
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(TPR Method)
Animal song Rock Paper Scissors song
Let's sing the animal song. Rock, paper, scissors, what can you make?
Moo~ Moo~ It's a cow. Rock, scissors. It’s a rabbit.
Moo~ Moo~ It's a cow. Rabbit. rabbit.

Moo~ Moo~ It's a cow.

b o » i ?
Let's sing the animal song. Rock, paper, scissors, what can you make?

Oink! Oink! It's a pig. Paper, rock. It's a stamp.
Oink! Oink! It's a pig. Stamp, stamp.
Oink! Oink! It's a pig. Rock, paper, scissors, what can you make?

Let's sing the anylmal Sloingj. Paper, scissors. It's a mountain.
Meow~ Meow It’s a cat.

Meow~ Meow It’s a cat. Mountain, mouAntaln.
Meow~ Meow It's a cat. Rock, paper, scissors, what can you make?

This was the animal song. Paper, paper. Clap, clap, clap.
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Main Project v1 (Sentiment Analysis)

# data label = &9

eI} tloe| plt = data['sentiment’).value_counts().plot(kind="bar")
+ MDA Dataset L]
000 {
w3 duEERY
« ol oimo} 20000 {
e 21900

15000 {

# rext cleaning
def clean(text)
text = re.sub('\[L*?\]", "', text) # &3 A
text = re.sub('hLtps?://\S+|www\.\S¢', '", text) # url HH
text = re.sub(’<."™+', '’ text) # hinl tag HH
text = re.sub("[%s]" % re.escape(string.punctuation), ', text) # Ho7/® WA
text = re.sub("\n", "', text) # Y A
text = text.lower() # &M 2481
return text
data('processed'] = data['review").apply(clean)
data

review  sentiment procossed
One of i olher reviewers has mentioned that .. 1 one of the other reviewers has mensoned that
Awonderful litle production. <t /><br (>The.... 1 & wonderful e production the fiming tech.
| thought this was a wonderiul way 1o spend b

Basically there's a family whera a lite boy ..

0

1

2 Iihought tis was a wonderful way 10 Spend ..
3 basically thares a famiy where a iitle bay |
4

Petter Masters “Love in the Time of Money” is... petier mastees kove in the time of money s a ..

i = o -

49905 | thought this movie did a down right good job. ithought this movie did & down right good job

1
49996 Bad plot, bad cualogue, bad actng, idotic i, 0 bad piot bad dalogue had acting kot direc
49997 | am a Calholk taught in parochial elementary.. 0 i am a catholic taught in parochial elementary..,
49998 Im going to have to disagree with the previou... 0 im going 1o have 1o disagree with the previous.
49900 No ane expeets thir Star Trek movies 10 be high.. 0 nocne expects the star irek movies 1o be high.

50000 rows x 3 columns
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Bag of Words Embedding
. -wwuq-mmm

L &
+ Dataul

TrainTest =4 |
T bl 111
Vst il = 11 1

Bag Of Words (BOW)

# sedicin loarn paciage inport
rom silearn. feature,_extraction, ext inpart Comtvectorizer
. mcdelselection lapert Lraln test_salie

L e A
¥ data] sentisent' |

# Trals £ test st split
EUrain, KLest, yATAls, yUest 8 Uraie vestsphit(X, v, test_sipesd. )

A% ¥ Comntverterime() # counter veclerider Bow £ 4,

vietariaer s ev.P(LtAALN) # Erain duta f Fitting § Comter wetseicee
X_Eraln_vect = vectorizes. Lranafera{x_train)

T_rest_veet & veelaener Lranstora(x_Lest)

AN *Tradn Cwta shape ()7 Format (K train_ et shape] )
eAnt{*Tese Dats shage © [} formn{N_test_vect shaps})

Tealh Bata shige © (4600, 399TRE)
Test Data shige | (U, 1HITH)

AR Vot Size ¢ [)".farmat(Lon{vecterizer. ocatmlary. )} )
alary (wied ¢ 10)°]

ate[ el Lier voeabulary. )
Hormat ey, veetoriser weeabalary, [bey] )]

AL Count Vectorifer Rxmmples (fiw Lext, embedded 80w)")
Tor 181 1a rangal
elctod o farmat (x] 1))}
Lo [ "Tabeckted 00 ¢ (] Foreat{X_Erata_vect{ids) toarsay 1[0}
-ru\(u.uhn Leight & (1", Pormt{den( X trabn_vect [1ds] |-m1:ll|:n
Lot (“Sum of fsbedding ¥ect : ()" farmatEtradn vect]sex). tourray(}(0). vea(1)]
peint()

Vouab Siee 1 191708
ury Examples fward 1 5}

wil : 1ene
warprise § 1801

D!‘ﬂ Weckariior Dnampled (Fiw tent, embidded BOM)

Maw Tt @ one of Ehe ather reviewsrs bii sentiomd that after watching juat 1 o2 eplscds
& shaw for tha Fabnt hearted ¢ SEald Ehis o sudla 50 puschen with Tegarda 1a Grigs we
Ason where all the cells have glass Froats and face inarés w0 privacy 1n net high on the
9 Uhe Tact TRAE 1E goed where ofher Whows woulded dare Torget pretiy pictures palsted fou
4 gat accuntosed to the high Levels of grashis visleecs not juit vinlees bet injustics &1
hing o2 you may bacens comfortaale with wat in uncomfartibls visingthats 3f o cmn get
e L

pepepibon e e

R Tot £ ¢ womdrta il grodmion a filiniog tacione is Yory sastemiog v

150 yoa can truly vee the seaslens e jdad b the refereacen o willaas B1ur s
1 1 fantany #f the guard whish et s 18t afitana rven ksl emin

By il dore
Dmbpdind Bi i [#848 ... §4 4]
Fmbadiing Langht © ﬂi

Bag of Words Embedding

« gt Embasong | Counvecioazsr [BOW)
+ Classiicaion made! - Logaic Regression 4 / Support Vecior Macms 2
+ Dua vl

TrumTest =4 1
Tramadel =3 1
Testlabel 5 111

Bag Of Words (BOW)

# selbit Iearn package I
from sklearn. feature_estraction best inpart Coustvecterirer
from sklearn scdel election isport traln test salit

¥ = data] ‘procesad’] # SN test data
¥ = daka| ‘sentinent'] & label

# Yrals /7 test set split
XUrals, KUK, yUFaln, y test % raln testspLILK, y, LSt sizess.?)

£ @ Comtvecterizer(] # comtar vectorizer B O

wectoriier ® cv.TIE(I_train) # frain data ¥ fitting ! comter vectorirer #4f
A Erain vect @ vectorizer . transfora(X_train)

A_test_vrst = veoterizer transform(x_test)

print(*frain bata shape : (}* format(K trais_veet.shape))
priat{*Test futa shage : (}°.format(X_test_vect.shage))

Frain Data shape | (40699, 1¥i108)
Test Gata shage 1 (10089, 193796)

print{*Vocad ize : ()" fermat{lenivectorizer. vecabulary.}))
print{*Vecabulary Examgles {word § 13)°)
17 18, Sey 1A SRmETELH FRLOPLINT . WBILATY.

nm( l) ()" formit (key, weetorizer -muhrv (b))}

-m(
break

Print(Coont Vectorizer Eramles (ra test, ssbedsed B0u)")
for ide in rangeid, 5)
print (e Teal : (} format(x[18x]))
}* forsat (X_trais_vect|ids]. mmmlll
mn(’uw«u Lemght ¢ ()", formt{lea[X traia_vect[ida) tourray ) (9])
-::::)b- of Esbadding Vest : {)",format(X Erain vect [ids] lururn(u )
o

Vecad 3ime ; IWITHS
Vecamslary Exagles (wrd ; 19)
his ¢ SWTH

Goust Vectorizer Gxamples (raw text,

Baw Teut : one of the sther revieers bay Bmtiond that afier wichiag st 3 7 wisede

& vhou for the faint hearied or tinid this show pulls o pusches with *wl' )IIl

isom where all the cells have glass frents wnd Tace Awﬁ 30 pivay is el high o0 the

e the FRE ThAT it ged whare other Shews wouldst dare forjet pretty pictures painted for
zcuitoned U Dhe B Livils 8F gPABhLE violines AGL Just violence bl 1a]uitice &

hing 52 you may beesms confortible with what is weofortable viewingthats if you enn gat

Dabedied 804 : (808 . 304]

fabedting Lerght
Son of Eabedting Vet | 31

Raw Tout © 3 weederfol 11ctle pracection The FILNIRg Tochniess is vary crassuming vary ol
190 yiu can truly see Uhe seasless editisg guided by the referssces 1o willism diary et
5 the fantasy of the guard shich rather than use the traditiowl dress Lechnigees romain
biy weii dere

mbedsed 804 ; (#4898 4]

Tmbeding Lenght © 1HITH

Support Vector Machine

# scikit learn package import
from sklearn import svm
from sklearn.metrics import classification_report

# Support Vector Machine Model M4 @' 8ig
svm_model = svm.SVC() # SV 2§ 44
svm_model.fit(X_train_vect, y_train) # 7% &g

¢ tg 2Y g ¥ B

y_pred = svm_model. predict(X_test_vect) # 29 4§
print{classification_report(y_test, y_pred))

precision  recall fi-score support

] 0.88 0.8 6.87 4989
1 .87 0.88 0.87 5611

accuracy 0.87 10668

macro avg 0.87 o.87 9.87 10808

weighted avg 0.87 0.87 0.87 10000
Logistic Regression

# scikit learn package import
from sklearn.linear_model impert LogisticRegression
from sklearn.metrics import classification_report

# Logistic Regression B9 44 ¥ #g
LR_model = LogisticRegression(solver="1iblinear') # Logistic Regression 2§ 44
LR_model.fit(X_train_vect, y_train) # 2% &g

# g 29 ol§ 3 B
y.pred = LR_model.predict(X_test_vect) # 2§ &%
print(classification_report(y_test, y_pred))

precision  recall fi-score support

] 0.88 0.89 .89 4989

1 8.89 0.48 0.89 5011

accuracy .80 10000

macro avg 9.89 6.89 9.89 16000

weighted avg 8.89 0.89 0.89 16660
Support Vector Machine

# scikit learn package import
from sklearn import svm
from sklearn.metrics import classification_report

# Support Vector Machine Model ¥4 3 8lg
svm_model = svm.SVC() # SVM 28§ 44
svm_model.fit(X_train_vect, y_train) # 2§ &g

# 2g 29 o8 3 87}

y.pred = svm_model.predict(X_test_vect) # 2§ &f&
print(classification_report(y_test, y pred))

precision  recall fi-score support

L] 0.88 0.86 .87 4989

1 0.87 0.88 9.87 5011

accuracy 0.87 10808

macro avg 8.87 a.87 6.87 16668

weighted avg 0.87 0.87 .87 10000
Logistic Regression

# scikit learn package import
from sklearn.linear_model import LogisticRegression
from sklearn.metrics import classification_report

# Logistic Regression 24 44 ¥ &%
LR_model = LogisticRegression(selver='liblinear') # Logistic Regression 2% 44
LR_model. Fit(X_train_vect, y_train) # 2§ &3

i oe oW W8 2 B
y_pred = LR_model.predict(X_test_vect) # 2§ of§
print(classification_report(y_test, y_pred))

precision  recall fi-score support

] 0.88 0.89 0.89 4989

1 8.89 0.88 0.89 5811

accuracy 9.89 10600
macro avg 0.89 8.89 0.89 10660
weighted avg 0.89 0.89 9.89 10000
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Slovenia - Consumer Price Index (CPI)

Slovenia: Consumer Price Index (CPI) Series Information

Mnemonic CPLISVN Source Statistical Office of the Republic of Slovenia

Unit Index 2015=100, NSA Release Pl

Adjustments Frequency  Monthly

Start Date  12/31/15%
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