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Texture analysis using the grey-level co-occurrence matrix for CT image quality evaluation
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Abstract

Background: The grey-level co-occurrence matrix (GLCM) technique is a widely used texture analysis method for
quantitatively assessing CT image quality. Objective: This study aimed to evaluate the image quality of brain computed
tomography (CT) scans obtained from two different Multi-Detector CT scanner models from different manufacturers using
quantitative texture analysis to determine the optimal tube current (mA) for the experimental scanner achieving image
quality equivalent to the standard scanner. Methods: This retrospective analytical study involved 146 patients. Images from
the standard scanner (120 kV, 300 mA) were compared with images from the experimental scanner (120 kV, mA adjusted
to 280, 300, 310, and 315, IR-B reconstruction). Grey-level co-occurrence matrix (GLCM) texture analysis was performed
on regions of interest (ROI) in the skull base, brainstem, and parietal lobe. Mean, Contrast, Homogeneity, and Entropy
were calculated for quantitative comparison. Results: The calculated texture feature values ranged from Mean Gray Level
(66.24-183.25), Contrast (53.17-93.25), Homogeneity (0.14-0.24), and Entropy (4.24-6.48). Images from the experimental
scanner set at 120 kV and 310 mA provided texture analysis values most similar to the standard images. Conclusion: The
image quality of the CT scans from the experimental scanner optimized at 310 mA (using IR-B) is comparable to that of the
standard scanner (300 mA). These findings establish the optimal tube current setting to maintain equivalent image quality,

which is beneficial for routine image Quality Assurance (QA) across the hospital network.
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Texture analysis using the grey-level co-occurrence matrix for CT image quality evaluation
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Texture analysis using the grey-level co-occurrence matrix for CT image quality evaluation
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ANULUTEUAURININ Optima 64 (B3) ﬁmmgﬂﬁaaﬁqm
A 58.26 LAz NW Optima 64 (B2) fuUNW Ingenuity 64
(A) Wawwaniiaadalnaiiesiu lun 66.71uav67.46
AIUEIAU 9aYuulEd1 0 nad B2 TAUAINUBINIW
InaLAeiiu Ingenuity 64 (A)

- AIWAUININUT I Brain stem azuiula11An
ANUUTAUANURINIW Optima 64 (B3) ﬁml,a?{ﬂﬁaaﬁfjm
A 56.98 LAz NW Optima 64 (B2) TuUnIW Ingenuity 64
(A) ilasnmanndaadalndidsediu 18ud 66.78 uaz
66.35 MUASU F9auLulAd nawuad B2 JRuninaas
nwlndiAasniu Ingenuity 64 (A)

- FWALINIWUTIIRY Parietal lobe azi5iulAdnAn
ANUUTAUANURINIW Optima 64 (B3) ﬁml,a?{ﬂﬁaaﬁfjm
A 57.32 LAz NW Optima 64 (B2) AUNW Ingenuity 64
(A) 1 asnmanndAadalngiAasiu léud 67.32uay
68.57 MUAIAU 90ULULATT nnuae B2 JRunInng
nwIndiAasiu Ingenuity 64 (A)

msAnAAuiuaifaaiu wulnddayanind
ANTLAUF NN AU LEUARADANININ A1ANLTuLle
= o Ay A ¢ Ao av v
LBERU NAAZTAILIN TINANTTIFEN LHANNATTI9 3,4 WAL
5 WUINANRAEURININ B3 TAWINTIFA asainAnszue
waaanld Aa 315 mA Tegendtwislmasau 2sanaagule
D . . X
T1ANFERANAAA (MA) WUsEURFITUAIA LT ULtla
e

- AUNUINIWUSLIY Base of skull aziiuladnen

ANuuiiaimeniuuas Optima 64 (B3) UAaastiaensgn
An 0.23 uaznNIW Optima 64 (B2) fTUNW Ingenuity 64 (A)
WasnwandeaaslnaiAsedy loun 0.22 waz 0.22
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prua1s U A9ayuula a1 nawaas Optima 64 (B2)
AUNNUBINIWINALAENALNTW Ingenuity 64 (A)

- AWAUININUF LI Brain stem aziiulaaan
anufuitaideniurag Optima 64 (B3) ﬁﬁhm?{aﬂaﬂﬁqm
Aa 0.23uavnIW Optima 64 (B2) fTUNIW Ingenuity 64 (A)
dasnwannianadalndidaedu ldun 0.22 uaz0.22
prua1s U A9ayuula a1 nawaas Optima 64 (B2)
AUNNUBINIWINALAENALNTW Ingenuity 64 (A)

- FIWRLINIWUSII0 Parietal lobe aztiiuladnaAn
anufluiiaidentuaa Optima 64 (B3) ﬁmm?‘{ﬂﬁaﬂﬁqm
Aa 0.24uaznW Optima 64 (B2) (TUNIW Ingenuity 64 (A)
asnwannianadalndidaedu ldun 0.22 uaz0.22
prua1s U A9ayuula 1 nawaas Optima 64 (B2)
ANTNUBINWINALABITUNIN Ingenuity 64 (A)

n1gAnsAauingt dranaulnstiiantas wanad
YayanmilArszaudiniiing fu Tawanisided ldan
A13197 4, 5 WAY 6 WUANALALUBINW Optima 64 (B3)
fatiaeiian iasnAnszuavaaniild Aa 315 mA Fage

M99 4 LARSANRAENITIATIZTNUEILS LI Base of skull

niweimasau JsansagulddnAnssuanaanulsuniiu
fuAaulngtl

- FWLINIWUTII Base of skull aztiiulainan
waulnsiluas Optima 64 (B3) ﬁrﬁhm?{ﬂﬂaﬂﬁqm An 4.81
Larn1w Optima 64 (B2) AUNIW Ingenuity 64 (A) Lﬁla\‘i
pmanniiAnaaelndieeiu TEud 5.44 1az5.50 AuENGE
Asayuuladn nawuas Optima 64 (B2) TAUNINUDINIW
TnaAEiTuNIW Ingenuity 64 (A) é’\mamﬂugﬂﬁ 7

- AIWAUININUT I Brain stem aztiiula11mn
waulnstluas Optima 64 (B3) ﬁmma"ﬂﬂaaﬁam An 4.88
WaznIW Optima 64 (B2) fUNIW Ingenuity 64 (A) \iag
AN Aed elndiaaedy ldun 5.51 uay 5.45
Arua1s U A9ayuula i1 nawaas Optima 64 (B2)
ALNTNUBINWINELABITUNIW Ingenuity 64 (A)

- AN Parietal lobe az i ula 1A aulnsl
(Entropy) U84 Optima 64 (B3) ﬁﬁhmgﬂﬁaﬁﬁqm An 4.89
WwaznIw Optima 64 (B2) fUNIW Ingenuity 64 (A) \iag
pwanianadalndieeiu TEud 5.50 waz5.45 Audndy
Asayuuladn amuas Optima 64 (B2) TANNIWURINTW
InaAERiTuNIW Ingenuity 64 (A)

Technique Contrast Mean Homogeneity Entropy
Ingenuity 64(A) 120kV 300mA  67.46 120.70 0.22 5.50
Optima 64 (B) 75.92 140.87 0.21 6.00
120kV 280 mA

Optima 64 (B1) 90.46 170.50 0.18 6.29
120kV 300 mA

Optima 64 (B2) 66.71 120.60 0.22 5.44
120kV 310 mA

Optima 64 (B3) 58.26 98.07 0.23 4.81

120kV 315 mA
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a ' = a s a a .
MI199N 5 LFANARAENITILATIEUNUNIUTLIN Brain stem

Ingenuity 64(A) 120 kV 300 mA  66.35 97.48 0.22 5.45

Optima 64 (B1) 88.82 116.16 0.16 6.12

120 kV 300 mA

Optima 64 (B3) 56.98 84.83 0.23 4.88

120 kV 315 mA

a ' = a s a a .
AT 6 LLEANALRAENITILATIEUNUNIUTEIN Parietal lobe

Ingenuity 64(A) 120 kV 300 mA  68.57 107.82 0.22 5.45

Optima 64 (B1) 90.46 160.45 0.16 6.25

120 kV 300 mA

Optima 64 (B3) 57.32 97.53 0.24 4.89

120 kV 315 mA
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